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ABSTRACT

Background:

Individuals infected with the human immunodeficiency virus (HIV) are living longer due to effective
disease management with highly active antiretroviral therapy (HAART). International literature
suggest that mortality in people living with HIV and AIDS (PLWHA) is shifting to non-AIDS defining
diseases such as cardiovascular disease. It is suggested that PLWHA are at an increased risk for
developing ischemic heart disease (IHD) due to HIV mediated processes, traditional risk factors of
IHD and factors related to HAART exposure. In the South African context risk factors for IHD are
reported to be on the increase in the general population but published information regarding the
risk factors for IHD in PLWHA is limited. Human immunodeficiency virus infection is a significant
Sub-Saharan Africa challenge with 5.26 million people living in South Africa (SA) reported to be
infected with HIV. Only Swaziland, Lesotho and Botswana report higher prevalence rates of HIV
infection. Due to the high prevalence rate of HIV in SA, the reported increase in risk factors for IHD
in the general population and the suggested increased risk for IHD in PLWHA, screening these risk
factors in PLWHA in the South African context may be necessary. Innovative prevention strategies
for IHD are also required to manage the risk for IHD in PLWHA in SA due to the high prevalence
rate. A home-based education and pedometer walking programme could be such a strategy. The
aims of the research project were therefore firstly to screen selected risk factors for IHD in PLWHA
attending a primary care clinic and secondly to evaluate said individuals’ self-perception regarding
their risk of IHD. Lastly the project set out to determine the effects of an individualised education
and home-based pedometer walking programme on the risk of IHD as a potential prevention

management strategy for IHD in PLWHA.

Methodology:
The research project consisted of four studies divided into phase 1 (study 1, 2, 3) and phase 2

(study 4). The study aims, methods and data analysis approaches were:

Study 1: Aimed to screen a sample of PLWHA (on HAART) for physical activity and selected risk
factors of IHD using the Yamax SW200 pedometer and other appropriate methods respectively.
This study was an observational study and data analysis consisted of descriptive analysis and
reviewing associations with univariate logistic regression analysis. A p—value less than 0.05 was

considered statistically significant.

Study 2: Aimed to evaluate participants’ self-perception and behaviour in relation to the risk of IHD
using a semi-structured interview and card sort technique. This study was a qualitative study and

data analysis consisted of descriptive and conventional content analysis.
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Study 3: Aimed to develop the education physical activity diary that was used in phase 2. The
methodological processes included a literature review, a review of the education material to be
included in the physical activity diary by an academic peer-review panel, review by a clinician

working with PLWHA and a sample of PLWHA. Following these activities the diary was constructed

and translated into isiZulu.

Study 4: Aimed to assess the effects of an education and home-based pedometer walking
programme on the risk factors of IHD in a sample of PLWHA (on HAART) with an increased risk for
IHD as determined in study 1. The study was a randomised controlled trial consisting of an
intervention and control group. Assessments were done at baseline, six and 12 months. Control
participants continued with standard clinic care and were phoned once a month for five months
during the baseline and six month interval. The intervention participants received a Yamax SW200
pedometer, an education physical activity diary, individualised walking programme and had once a
month face-to-face education sessions in the baseline to six month interval. Intervention
participants were instructed to continue with their physical activity modification programme during
the six to 12 months period. No contact was made with control or intervention participants during
this time. Intention-to-treat analysis was the primary approach for study 4. Data analysis consisted
of descriptive analysis (mean [tSD] and frequencies [percentages]) and randomisation to group
allocation was assessed using a two sample/ independent t-test or Wilcoxon rank—sum (Mann—
Whitney) for non-normally distributed continuous data. Categorical data were evaluated with the
Pearson Chi Square test. A p—value less than 0.05 was considered statistically significant. To
evaluate the effect of time on outcomes assessed, repeated measures ANOVA for within-group
changes were performed. To evaluate the effect of the programme on outcomes assessed,
repeated measures ANCOVA with baseline values as co-variates were performed to highlight the
between-group effect. To assess the associations between dependent variables and the time and
intervention/control interaction the pedometer data were log-transformed due to skewness. The
generalised estimation equation (GEE) and mixed effects model (MEM) approaches were used to
fit the wunivariate and multivariable models. The correlation structure selected was the
exchangeable option with the identity link function suitable for Gaussian data. The relationship
between high sensitivity C-reactive protein (hs-CRP) at baseline and evaluated risk factors for IHD
was assessed with the Pearson correlation coefficient and univariate logistic regression in MEM

respectively on log-transformed hs-CRP.

Results:

Study 1: Two hundred and five PLWHA (on HAART) were screened for selected risk factors for
IHD. The demographic characteristics of participants consisted of the following: mean age (38.2
[£9.5] years), gender (men [n=47; 22.9%] and women [n=158; 77.1%)]), most participants had a

secondary educational level (n=95; 46.3%), were employed (n=115; 56.1%) and were supporting
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dependents (n=158; 85.4%). The majority of participants perceived their general health as good
(n=120; 58.5%), but felt their body shape had changed in the last six months (n=123; 60%). This
was mostly due to a reported increase in weight (n=132; 64.4%). The mean time on HAART was
8.7 (¥2.3) months, with the majority of participants being diagnosed as HIV positive between 2009
to 2011 (n=134; 66%). The majority of participants were on Lamivudine, Efavirenz and Tenofovir
(n=139; 67.8%) therapy with a mean CD, count of 285.1 (¥157) cells/mm?® and viral load of 12
513.2 (¥59 710.6) copies/ml. The physical activity levels of participants were reduced with the
mean pedometer step count per day found to be 7 673.2 (x4 017.7) with men being more active
(10 076.3 [t4 885.6] steps per day) than women (6 993.3 [13 462.6] steps per day). The majority of
study participants (n=150; 77%) took less than 10 000 steps per day. Taking less than 10 000
steps per day was related to waist circumference (WC) (odds ratio=1.04; 95% CI: 1.00-1.08;
p=0.03) when adjusted for age and gender. Eight participants (3.9%) participated in formal sporting
activities that were supervised and 123 participants (60%) tried to incorporate exercise into their
daily lives. The preferred activity method for exercise was walking (n=56; 45.5%) and running
(n=33; 26.8%). Perceived stress was moderately high with a mean Cohen’s Perceived Stress
score at 19.2 (+7.8) with women reporting higher levels of stress (20 [£7.1]) than men (16.9 [£9.1]).
A family history of IHD was low in participants (n=29; 14.2%) as well as a known diagnosis of
diabetes mellitus (n=1; 0.005%), hypertension (n=19; 9%) and current smoking status (n=33;
16.1%). The majority of participants reported not being able to consume fish weekly (n=114;
55.6%) and reported weekly consumption of fruit and vegetables (n=110; 53.7%). Few participants
were able to consume three to five vegetables and fruit combined per day (n=68; 33.2%). The
mean resting heart rate (RHR) of the sample was slightly elevated (82.7 [£11.4] bpm) with having a
RHR = 80 bpm related to diastolic blood pressure (DBP) (odds ratio=1.07; 95% CI: 1.03-1.11;
p<0.00) and physical activity (odds ratio=0.99; 95% CI: 0.99-0.99; p=0.02) as adjusted for age and
gender. The sample as a whole was overweight with a mean body mass index (BMI) of 25.6 (£1.4)
kg/m?. Having a BMI = 25 kg/m? was related to systolic blood pressure (SBP) (odds ratio=1.07;
95% CI: 1.04-1.10; p<0.00), WC (odds ratio=1.34; 95% CI: 1.22—-1.46; p<0.00), hip circumference
(odds ratio=1.53; 95% CI: 1.38-1.75; p<0.00) and CD, count (odds ratio=1.00; 95% CI: 1.00-1.01;
p=0.01) as adjusted for age and gender.

Study 2: Thirty PLWHA (on HAART) were purposefully sampled according to the following criteria:
individuals had to be on HAART for six to 12 months, between the ages of 20 and 65 years and
ambulatory without an assistive device with no pre-existing history of cardiovascular disease,
mental illness, current acute infection, current pregnancy or breast-feeding women. The
demographic details of participants were as follows: median age 36.5 (31.8—45.0) years; women
(n=25; 83.3%) and men (n=5; 16.7%); the majority of participants (n=16; 53.3%) had a secondary
school education, were employed (n=17; 56.7%) and were supporting dependents (n=26; 86.7%).

Knowledge and understanding related to IHD, insight into own risk for IHD and health character in
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the HIV context were identified as three prominent themes. An important finding that the study
highlighted was that participants did not perceive themselves to be at risk for IHD due to being
HIV* or using HAART in any way. The majority of participants (n=15; 50%) did not perceive
themselves to be at risk for IHD due to reporting having adequate coping behaviour and living a
healthy lifestyle. Twelve (40%) participants did however perceive a risk for IHD due to physical
symptoms experienced and their behaviour consisting of a poor diet, elevated stress levels and

lack of exercise. Three (10%) participants were unsure concerning their risk for IHD in the future.

Study 3: A selection of pages from the education physical activity diary can be found in Appendix
31.

Study 4: Eighty four PLWHA (on HAART) participated in study 4.

The education and home-based walking programme implemented in study 4 was successful in
improving physical activity levels in both the control and intervention groups, as participants’
pedometer-determined step-count increased from baseline. The within-group change at six months
were statistically significant (p=0.03) for both groups but not so for the 12 month period (control
group [p=0.33] and intervention group [p=0.21]). It was however of clinical value in the intervention
group, due to the group exceeding the step count aim of the programme, that being 3 000 steps
above baseline at each assessment point. Translating the step count into time, would amount to
approximately 30 minutes of added walking per day. The group therefore reached the Public
Health recommendations for physical activity. Social support in the form of encouragement,
motivation and participation from friends and family was noted as important enablers that assisted

intervention participants to adhere to their programme.

No significant differences were observed in the sociodemographic profile, HIV related clinical
markers and antiretroviral therapy and IHD risk factors evaluated at baseline. The study highlighted
that inflammation (hs-CRP) was a significant risk factor for IHD in the study cohort due to mean
baseline values of 8.6 (£8.4) mg/l in the intervention and 5.4 (x6.5) mg/l in the control group.
Inflammation (hs-CRP) was related to perceived stress (Pearson correlation [r=0.23; p=0.03] and
MEM univariate logistic regression [log B=0.04; 95% CI: 0.0004—- 0.08; p=0.03]), weight (Pearson
correlation [r=2.8; p=0.01] and MEM univariate logistic regression [log B=0.02; 95% CI: 0.01-0.04;
p=0.01]), BMI (Pearson correlation [r=0.35; p<0.00] and MEM univariate logistic regression [log
B=0.07; 95% CI: 0.03-0.12; p<0.00]), WC (Pearson correlation [r=0.28; p=0.01] and MEM
univariate logistic regression [log B=0.03; 95% CI: 0.06-0.36; p=0.01]) and hip circumference
(Pearson correlation [r=0.28; p=0.01] and MEM univariate logistic regression [log B=0.02; 95% CI:
0.01-0.04; p=0.01]). The risk for IHD according to Framingham Risk Score (FRS) calculation was
low as baseline FRS points were 3.3 (£6.5) points in the control group and 2.5 (+6.5) points in the

intervention group.
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The education and home-based walking programme was effective in increasing physical function
capacity (six-minute walk test mean difference: 15.70 [+9.33] meters), reducing waist: hip ratio
(mean difference of -0.003 [+0.01] cm), reducing glucose level (mean difference of -0.12 [+0.09]
mmol/l) and increasing HDL (mean difference of 0.07 [£0.05] mmol/l) as evaluated during between-

group analysis.

The within-group analysis indicated that a significant reduction in SBP occurred in both groups at
the six months time period (control group: p=0.03 and intervention group: p<0.00). A slight
increase in BMI occurred in both groups at the six and 12 month period that were statistically
significant (p<0.00). A significant reduction in total cholesterol (p=0.04) and LDL (p<0.00) at the 12

month period were also noted in the control group.

The log-transformed univariate logistic regression model highlighted many associations between
the interaction (time and treatment: control or intervention group effect) and secondary outcomes
assessed. The inverse associations between perceived stress levels (p<0.00) and BMI (p=0.02)
with the six month time interval of the control and intervention groups compared to baseline control
findings were confirmed during multivariable analysis in the log-transformed GEE model.
Additionally an inverse association between perceived stress levels (p<0.00), BMI (p<0.00), LDL
(p=0.01) and triglycerides (TG) (p=0.01) at the six month time interval of the intervention group
compared to baseline control findings were confirmed in the multivariable analysis in the log-

transformed MEM model.

Conclusion:

This project showed that physical inactivity, elevated perceived stress levels, inadequate diet of
fruit, vegetable and fish intake, elevated RHR, increased BMI and raised hs-CRP were risk factors
for IHD in the study cohort. These risk factors screened indicated an elevated risk for IHD in the
future even though the FRS demonstrated a low risk for IHD. An IHD predictive model that
incorporate hs-CRP when evaluating risk for IHD and which has been validated for use in PLWHA
is therefore necessary to adequately evaluate the risk for IHD in this population. This is especially
of relevance in the South African context considering the prevalence of HIV infection in women and

the association of female gender with hs-CRP as indicated in the literature.

The project highlighted that an elevated stress level was a significant risk factor for IHD in the
study cohort and was also given as one reason why participants perceived themselves to be at risk
for IHD. The positive association between perceived stress and hs-CRP was also of value. The
stress lowering effect of the education and home-based pedometer walking programme was

therefore of significant importance as it could manage this risk factor. Additionally if stress declines
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it could potentially also influence hs-CRP in the long term. The study therefore contributes to the

body of knowledge related to the effects of exercise on psychological parameters in PLWHA.

Additionally the project confirmed that an optimistic bias in individuals living with HIV is present
regarding their future possibility for developing IHD. Their perception for the risk for IHD did not
always align with the risk factors present as screened. This might be due to the fair application of
knowledge related to IHD when evaluating their risk for IHD. It also confirmed that education
strategies are needed to explain the risk factors for IHD and how HIV infection and HAART

influence these risk factors of IHD.

Lastly the project found that an education and individualised home-based pedometer walking
programme was able to influence physical activity levels positively and was successful in reducing
the risk of some factors for IHD in PLWHA at primary care level. Such a programme can be
implemented as an innovative method to manage risk factors for IHD in PLWHA by
physiotherapists especially in regions where physiotherapy numbers are low and HIV prevalence
high.
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“Above all else, guard your heart, for it is the wellspring of life.”

(Proverbs 4: 23)



CHAPTER 1

1.

1.1

BACKGROUND AND NEED

INTRODUCTION

Individuals infected with the human immunodeficiency virus (HIV) are living longer due to
effective management with highly active antiretroviral therapy (HAART) (United Nations
Programme on HIV/AIDS [UNAIDS], 2013; Bhaskaran et al., 2008; Palella et al., 1998).
Sub-Saharan Africa remains the region most affected by the disease, accounting for 24.7
million people living with HIV (UNAIDS, 2013). The estimated number of people receiving
HAART in this region increased by 59% (an additional 2.3 million people) between 2010
and 2012 alone (UNAIDS, 2012). South Africa increased roll-out of HAART by 75% over
this period, providing 1.7 million people with access to antiretroviral therapy (UNAIDS,
2012). It is claimed that antiretroviral therapy has saved nine million life-years in sub-
Saraharan Africa, allowing individuals to improve their health and contribute to their society
(UNAIDS, 2012). With this increased longevity, chronic lifestyle diseases, such as ischemic
heart disease (IHD), are becoming a greater cause for concern. This is due in part to known
controllable risk factors for IHD, e.g. smoking, and also to the metabolic effects of HAART,
e.g., metabolic syndrome (Grinspoon et al., 2008; Jerico et al., 2006; Grinspoon and
Andrews; 2005; Saves et al., 2003) and viral effects, e.g., increased inflammatory markers
(Triant et al., 2009).

Ischemic heart disease is a health concern worldwide, and the leading cause of death in
most First World countries (Lozano et al., 2012; Mackay and Menash, 2004). Globally, IHD
and stroke combined killed 12.9 million people in 2010, and the ratio of deaths due to IHD
increased to one in four people in 2010, compared to one in five in 1990 (Lozano et al.,
2012). Globally, the burden of this disease, as reflected by disability-adjusted life years
(years of life lived with disability), is second only to HIV in men and third, following unipolar
depressive disorders and HIV, in women aged 15 years and above (Mackay and Menash,
2004). The greatest burden associated with this disease occurs in developing countries,
due to epidemiological transition: increased longevity of individuals, urbanization and
lifestyle changes (Mensah, 2008; Gaziano, 2005). In sub-Saharan Africa, epidemiological
transition is resulting in an increase in risk factors for IHD, such as hypertension, diabetes,
overweight/obesity, physical inactivity and dyslipidaemia (Onen, 2013; Danaei et al., 2011;
Finucane et al., 2011). It is estimated that age-standardised mortality rates for IHD will rise
by 27% in African men and 25% in women by 2015 in this region (Onen, 2013). It is also
postulated that by 2030 IHD will be the leading cause of death in low and middle income

countries (Abegunde et al., 2007).
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In the South African context the anticipated burden of cardiovascular disorders is of
particular concern due to the increased prevalence of lifestyle risk factors, and also to the
high prevalence of individuals infected with HIV (Mayosi et al., 2009). International studies
have suggested that individuals infected with HIV are at greater risk of developing IHD than
those with a negative status (Triant, Meigs and Grinspoon, 2009; Triant et al., 2007; De
Socio et al., 2007; Currier et al., 2003; Saves et al., 2003). The incidence of IHD among
young men (before age 34) and women (up to age 44) living with HIV is significantly higher
than non-infected individuals (Currrier et al., 2003). The prevalence and degree of
subclinical coronary arteriosclerosis is also greater in young asymptomatic HIV-infected
individuals than negative individuals (Abbara et al., 2010). Additionally, Triant, Meigs and
Grinspoon (2009) indicated that the chance of an acute myocardial infarction is four times
more likely in an individual who is HIV positive with an elevated C-reactive protein level
compared to a non-infected individual. Lastly, atherosclerotic cholesterol plaque in HIV-
infected individuals has also been reported to be more vulnerable than non-infected
individuals, which could lead to plaque rupture and an increased risk of myocardial
infarction (Zanni et al., 2013). As the roll-out of HAART increases in South Africa (SA) the
disability related to HIV and IHD could escalate and place a significant burden on the
economy, health services and society. It is therefore important to screen for risk factors for
IHD and implement interventions where needed to prevent, and possibly reduce, the future

burden of this disease.

Promoting a healthy lifestyle and prevention of IHD by screening, and thus identifying and
treating controllable risk factors at primary care level, are recommended as cornerstone
management strategies in the general population (Mensah, 2008). The American Heart
Association State of Science conference proposed two broad screening strategies for IHD
in individuals living with HIV due to their increased risk (Hsue et al., 2008). The first is to
identify IHD-predisposing risk factors, e.g., physical inactivity, and the second is to detect
IHD at the earliest possible stage. A literature search produced limited information on
research on physical activity in individuals infected with HIV at conceptualization of the
project. Similarly, no published information on the South African population was available.
In all, only three international studies on physical activity evaluation were available. Fillipas
et al. (2008) assessed physical activity with the International Physical Activity Questionnaire
(IPAQ); Bopp et al. (2004) did likewise with an Actigraph accelerometer, and Ramirez-
Marrero et al. (2008) used the IPAQ, Yamax Pedometer and Actigraph accelerometer.
These studies were performed in Australia, the United States of America (USA) and Puerto
Rico respectively. Ramirez-Marrero et al. (2008) reported that the IPAQ overestimated
physical activity when compared with objective tools, namely a pedometer and

accelerometer. It is therefore suggested that an objective tool should be used to assess
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physical activity when conducting research. A pedometer is less expensive than an
accelerometer, and hence it would be sensible to use it in evaluating physical activity in

individuals infected with HIV at primary care level in the SA context.

Promoting wellness and a healthy lifestyle is also encouraged in individuals living with HIV
(American Heart Association, 2013; Mascolini, 2010). Physical activity levels of individuals
can be modified by making healthy activity choices, e.g., climbing stairs instead of taking a
lift, and by participating in a specific structured exercise programme (Haskell et al., 2007). A
substantial body of knowledge is available concerning the effects of exercise in individuals
infected with HIV. Randomized controlled trials are evaluated regularly and two reviews are
particularly worth discussing: O’Brien et al. (2010); and Nixon et al. (2005). It has been
established that performing aerobic exercise or a combination of aerobic and resistance
exercise for 20 minutes, three times per week for at least five weeks appears to be safe,
and may improve physical fitness, body composition and well-being in individuals infected
with HIV (O’Brien et al., 2010). In these two reviews most of the studies were conducted at
a centre, laboratory or gymnasium. It is uncertain if such an intervention would be possible
for modifying physical activity levels of individuals in a real-world situation, or, specifically,
in the SA context. Publicly-funded health services in SA provide services to the majority of
the population and face enormous challenges, including inadequate staffing, inadequate
financing of health care and poor access to health facilities (Bradshaw et al., 2007).
Structured supervised exercise programmes at a health centre are therefore not always
possible due to limited facilities, lack of equipment and limited availability of health care
staff. Adherence to such an intervention may also be inadequate due to the participants’
lack of access to facilities close to their homes and financial constraints e.g. costs related to
travelling to a facility. Study participants in the two systematic reviews were also mostly
men. Considering SA HIV infection rates, higher in women than men (Statistics South
Africa, 2013 [Stats SA]; Rehle et al., 2010), these reviews do not give a true reflection of
difficulties that might be common in the SA and African context. The effect of exercise on
the inflammatory risk factor for IHD, namely high sensitivity C-reactive protein (hs-CRP),

has also not yet been investigated in the HIV population.

Adherence to the exercise programmes in the above two reviews was also often poor
(O’Brien et al., 2010; Nixon et al., 2005). In the first instance, it has been suggested that
adherence to exercise in the wider population is better with a home-based rehabilitation
programme (Ashworth et al., 2005). One such study is available in the HIV population.
Dolan et al. (2006) conducted a supervised home-based aerobic and progressive resistant
training programme in women infected with HIV in the USA. Home visits were made to

participants with mobile equipment. The researchers found a significant improvement in
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oxygen uptake and muscle endurance, but no significant improvements in IHD risk factors,
such as body mass index (BMI), blood pressure and lipid profile at the end of the 16-week
intervention period. In this study no mention was made of progression, such as instructing
participants to try to increase physical activity on days when they were not supervised. The
focus was thus on supervised activity, rather than on improving self-monitored physical

activity as a means of reducing IHD risk over the longer term.

Secondly, self-management has also been reported to play an important part in adhering to
IHD preventive therapies (Ockene et al., 2011). Walking is often given as an example of
how to accumulate physical activity throughout the day and achieve the general public
health physical activity guidelines (Tudor-Locke, 2012; Haskell et al., 2007). It could also be
a way to enhance self-management of risk factors for IHD, as walking is often the preferred
physical activity (Burton, Khan and Brown, 2013; Forbes et al., 2010). Walking is well-
suited to enhancing physical activity in any individual, as it does not require any specific
skill or access to a sport facility. It also bypasses barriers such as “lack of time” or not being
a “sporty type”, as often mentioned (Murtagh et al., 2010). A self-monitoring tool to
increase walking activity is a pedometer (step counter) (Tudor-Locke, 2009). Activity
programmes including the use of pedometers have been shown to reduce some of the risk
factors associated with IHD, e.g., physical inactivity, blood pressure and BMI (Richardson
et al., 2008; Bravata et al., 2007). No published information focusing on home-based
education and walking programmes (incorporating a pedometer) and their effect on IHD risk

factors in the HIV population could be found at the commencement of this study.

Perceptions of one’s own risk for IHD can greatly influence decision-making with regard to
making healthcare choices. Limited information is available concerning perceptions,
knowledge and attitudes related to IHD in individuals, especially prior to a diagnosis of IHD.
Two recent studies were found for review in the general population. Ansa, Oyo-lta and
Essien (2007) conducted a study in senior and junior staff at a Nigerian university. They
found that knowledge of risk factors was poor and mostly influenced by educational level.
Smoking was identified by 70.6% as a risk factor, excessive alcohol abuse by 52.8% and
obesity by 41.6%. Sedentary lifestyle (16.6%) and oral contraceptive (6.4%) were least
identified as risk factors for IHD. The study also revealed that lifestyle modification
strategies were not yet greatly accepted. The second study by Hart (2005) evaluated
women’s perceptions of IHD risk. The researcher found that their participants’ perception of
IHD risk was often underestimated, their health-promoting behaviours were not influenced
by their risk perceptions and that society often imposed barriers to their participation in
health-promotion behaviour. In general, then, there is a dearth of published data concerning

IHD in individuals living with HIV. Considering the increased risk of IHD in individuals
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infected with HIV and the findings of the studies detailed above (Ansa, Oyo-Ita and Essien,
2007; Hart, 2005) it seems important to establish correct perceptions of the risk of

developing IHD in the general population, and particularly individuals living with HIV.

The present study aims to add to the body of knowledge in the field of HIV rehabilitation by
filing several gaps. It could provide information regarding: the physical activity levels
(specifically, walking) of individuals living with HIV in SA; challenges surrounding physical
activity evaluation in SA; the effects of a home-based education and walking programme
(with pedometer as self-monitoring tool) on the risk factors for IHD; adherence to the
programme implemented; and information regarding the affected individuals’ self-
perception concerning their risk for IHD. Lastly, the study should result in evidence-based
education material in the form of a physical activity diary that could be used at primary care
clinics to assist with promoting a physically active lifestyle. Finally, this study may also add

to the existing knowledge of controllable risk factors for IHD in the SA context.

PROBLEM STATEMENT

Little is known about the risk factors for IHD or perceptions of the risk of developing IHD in
the South African HIV population (on HAART). The effect of an individualised home-based
education and walking programme on the controllable risk factors in individuals infected
with HIV (on HAART) in the South African context is also unclear.

RESEARCH QUESTIONS
The appropriate research questions are:
1. What are the risk factors for IHD in individuals that are HIV+ (on HAART), and resident

in Johannesburg, SA?

2. What is the affected individual’s perception of the risk of developing IHD, and what is

his/her behaviour regarding this risk?

3. Does an individualised home-based education and walking programme reduce the

associated risk factors for IHD in HIV+ individuals resident in Johannesburg, SA?

AIMS AND OBJECTIVES OF THE STUDY
Aim 1: To determine the associated risk factors for IHD in individuals who are HIV+ (on
HAART) in Johannesburg, SA.

Objectives of aim 1:
1) To determine, in individuals infected by HIV and on HAART:



= current physical activity levels

= perceived levels of stress

= the presence of selected known associated risk factors for IHD (smoking history,
diet, resting heart rate [RHR], blood pressure, waist circumference [WC], waist:hip
ratio [WHR], BMI)

Aim 2: To determine the nature of the individual's self-perception and behaviour in relation
to the risk of IHD.

Aim 3: To determine the effects of a six-month individualised education and home-based
walking programme on the associated risk factors of IHD in individuals infected by
HIV, on HAART.

Objectives of aim 3:

1) To determine, in individuals infected by HIV:

= physical activity level

= perceived level of stress

= RHR and blood pressure

= waist and hip circumference, WHR and BMI

* hs-CRP

= lipid profiles (total cholesterol, high density lipoprotein [HDL], low density lipoprotein
[LDL] and triglycerides [TG] level)

= glucose levels

2) To create an education physical activity diary.

3) To implement an individualised education and home-based walking programme for

affected individuals at risk of IHD, and monitor adherence to the programme.

4) To determine whether an education and home-based walking programme has an effect
on physical activity level, perceived stress level, RHR, blood pressure, WC, WHR, BMI,

hs-CRP, lipid profile and glucose levels of affected individuals.

5) To determine if a correlation exists between Hs-CRP and evaluated related IHD risk

markers.
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6) To calculate the 10-year relative risk for IHD events in individuals living with HIV using
the Framingham Risk equation, and to determine what effect, if any, the education and

home-based walking programme had on the relative risk.

SETTING OF THE STUDY

The project was conducted at Themba Lethu clinic at Helen Joseph hospital, Gauteng.
Themba Lethu is an Nguni phrase that means “our hope”. This clinic was selected as a
research site as it is the largest national antiretroviral roll-out site in SA, and has been
active since 2004 (Right to Care, 2010). The clinic forms part of Right to Care and the
Medicine department of Helen Joseph hospital, which forms part of the academic complex
of the University of the Witwatersrand. Right to Care is a non-profit organisation that
provides prevention, care and treatment for individuals living with HIV and associated
diseases (Right to Care, 2010). The client base at the clinic is more than 24 000 patients
since the start of the clinic, of whom 14 000 patients have been initiated on HAART (Right
to Care, 2010). The clinic serves patients across Gauteng, and many patients travel from
outside Gauteng province, due to the clinic’s high quality of care (Right to Care, 2010).
Individuals infected with HIV and on HAART were invited to participate in the project. In the
first part of the project IHD risk factors were screened in affected individuals. Participants
then continued with the fourth study. To determine which Yamax pedometer should be
used in the project, the first pilot study was conducted, using full-time Wits University staff

members.

SIGNIFICANCE OF THE STUDY

This study aims to contribute to understanding IHD among people infected with HIV, and
also to the body of knowledge regarding associated risk factors for IHD in South African
individuals with HIV. Furthermore, understanding the individual’s self-perception for the risk
of developing IHD may provide information regarding subjective internal risk factors for IHD.
In addition, the study will test the effect of an individualised home-based education and
walking programme, and its effect on cardiovascular risk factors at primary care level. In
conclusion, this study may result in evidence-based education material, and provide an
example of a low-cost exercise programme. Such a programme could be implemented as
part of the primary care management of individuals living with HIV in Johannesburg in an
attempt to decrease the future morbidity and mortality caused when HIV and IHD occur

together.

ETHICAL CONSIDERATIONS DURING THE STUDY
The PhD research project was submitted to the University of the Witwatersrand’s Human

Research Ethics Committee, and ethical clearance was granted (clearance certificate
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10238; 23 March 2010 [Appendix 1]). The project was approved by the Faculty of Health
Sciences of the University of the Witwatersrand (Appendix 2, 3 June 2010). Permission to
conduct the project at Helen Joseph hospital and Themba Lethu clinic was received from
the hospital management following consultation with the medical manager of the clinic
(Appendix 3). The physiotherapy department at Helen Joseph hospital was informed about
the project, and verbal permission was received to use the physiotherapy room in Themba
Lethu clinic for data collection. Project particulars were explained to participants by two
research assistants during recruitment, and participants provided informed consent. The
information document (Appendix 4) and consent forms (1) (Appendix 5) and (2) (Appendix
6) are attached. Participants’ names and contact details were collected on a coding form
(Appendix 7) and kept separate from data-capturing evaluation forms to ensure anonymity.
During data collection and analysis study participants’ codes were used for identification
purposes. Consultations with participants were held in a private physiotherapy room in the
clinic to ensure privacy. Participants were paid R50 to cover their transport expenses for
each session scheduled with the researcher. Study 4 was registered with the Department of
Health (DOH) of South Africa as clinical trial (DOH trial number: DOH-27-0512-3982;
Appendix 8; 4 May 2012). During study 4 blood sampling from study participants was
necessary to achieve the aims stated above. The glucose and serum sampling tubes and
laboratory requisition forms used during the laboratory analysis contained the study

participants’ code, and not his/her name or surname, to ensure confidentiality.

OUTLINE OF THE STUDY
The study was designed as depicted in the flow diagram below to address the research

questions.
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Pilot study 1
Selection of pedometer
and inter-rater reliability of
pedometers (n = 12).
¢ Accuracy of Yamax
SW200 pedometer
(r=0.96; p <0.00)
¢ Accuracy of Yamax
CW600 pedometer
(r=0.82; p<0.00)

+ Yamax SW200 and
CW600 association
(r=0.96; p <0.00)

[ PHASE 1

Pilot study 2
Testing accuracy of tools and intra-rater reliability
of researcher (assessor) in PLWHA (n = 24).
¢ Accuracy of Yamax SW200 pedometer (r =
0.59; p =0.03)
¢ Cohen’s Perceived Stress scale (Cronbach a =
0.82)
¢ Microlife BP A100 electronic
sphygmomanometer (r = 0.82 —r = 0.93)
+ Simple Choice portable electronic scale (r =
1.00; p < 0.00)
¢ Waist and hip circumference measurement (r =
0.99; p < 0.00)
4 Height measurement (r = 0.99; p < 0.00)

Qualitative

Pilot study 3
Evaluate card sort method
(n=4)

!

Study 2

Outcome of Phase 1

Risk factors for IHD determined and associated contextual factors highlighted in

PLWHA

) Stud.y 1_ Self-perception and behaviour towards IHD in PLWHA (n = 30)
Risk factors of IHD screening in PLWHA (n = 205)

Study 3

Development and content validation of

education material for implementation

during intervention:

+ Physical activity diary

- Content for knowledge, application
and practice of prevention for IHD

in PLWHA.




Figure 1.1:

PHASE 2

Quantitative

v

Pilot study 4

Testing accuracy of tools and intra-rater reliability of research assistant 4 (assessor) in PLWHA (n = 8).

¢ Accuracy of Yamax SW200 pedometer (r = 0.66; p = 0.07)

+ Microlife BP A100 electronic sphygmomanometer (r = 0.61 —r = 1.00)
¢ Micro Health Stadiometer (r = 0.93; p < 0.00)

+ Simple Choice portable electronic scale (r = 1.00; p < 0.00)

+ Waist and hip circumference measurement (r = 0.97; p < 0.00)

+ 6MWT trial association (r = 0.95; p < 0.00)

Study 4
Intervention conducted by randomised control trial to test the effects of an education and home-based
individualised walking programme on physical activity levels and secondary risk factors of IHD in
PLWHA.
+ Control group (n =42)
¢ Intervention group (n = 42)
See Consort diagram in Chapter 6b for flow of participants through study 4.

Flow Diagram of Phases 1 and 2 of the Research Project

10
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GENERAL OUTLINE OF THE THESIS

The general outline of the thesis is summarised below:

Chapter 2 : Literature Review
Chapter 3 : Instrumentation for testing and measuring outcomes
Chapter 4 : Study 1 — Screening non-invasive risk factors for IHD

Chapter 5 : Study 2 — Self-perception and behaviour towards IHD
Chapter 6a  : Study 3 - Development of the education physical activity diary
Chapter 6b  : Study 4 — Physical activity modification as prevention strategy for IHD

Chapter 7 : Conclusion, limitations and recommendations

Chapter 2 consists of a review of the literature supporting the rationale for the research

questions.
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CHAPTER 2

2.

2.1

2.2

LITERATURE REVIEW

INTRODUCTION

The literature review is divided into three sections. Section 1 consists of a presentation of
the literature related to the burden of diseases in SA as a means of contextualising the
burden related to HIV and IHD. Section 2 provides information related to the definition of
IHD, and its pathophysiology, risk factors, risk calculation and self-perception. This is done
to provide the background for phase 1 of the research, in which the risk factors for IHD
were screened and individuals’ self-perception of the risk of IHD was assessed in people
living with HIV and acquired immune deficiency syndrome (AIDS) (PLWHA). Lastly, section
3 is a discussion related to physical activity modification as a therapeutic management
strategy for IHD risk factors. Section 3 provides the literature related to phase 2 of the
research project, in which the effects of an education and home-based pedometer walking

programme in PLWHA was assessed.

Methodology of Literature Review

The literature review was carried out according to the following research pathways as a
means of generating the literature in this chapter. Various research portals were accessed
to search for articles related to the topic of interest e.g. PubMed, Science Direct, Mary
Liebert, Springer, Wiley Interscience, Pedro database, Scopus, Cochrane reviews and
Google Scholar. Specific websites were accessed for gathering explanatory information
e.g. Google, Centre for Disease Control, World Health Organisation (WHO), American
Heart Association, Medical Research Council, UNAIDS and South African National AIDS
Council. In addition, the following research methods were conducted to gather information
relevant to the project: individual review of journals and textbooks; individual review of

specific researcher publications, congress presentations and abstracts.

SECTION 1 - BURDEN OF DISEASES IN SOUTH AFRICA

South Africa is facing a health transition characterised by an escalation of non-
communicable diseases, while the need for managing infectious diseases persists. A
quadruple burden of disease split exists between HIV, chronic lifestyle diseases, perinatal
and maternal disease and violence-related injuries in SA (Mayosi et al., 2009). The ten
leading underlying natural causes of death in SA in 2010 for both sexes and all ages as per
death notifications were, in descending order, as follows: tuberculosis (TB), influenza and

pneumonia, intestinal infectious diseases, other forms of heart disease, cerebrovascular
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disease, diabetes mellitus, HIV, hypertension (HTN), chronic lower respiratory tract
diseases and, lastly, other viral diseases (Stats SA, 2013). It is important to note that 65%
of individuals infected with TB in SA are said to have HIV co-infection (Mayosi et al., 2012).
Secondly, communicable diseases such as influenza and pneumonia are opportunistic
infections that often present in individuals living with HIV (Van Dyk, 2008). Thus mortality
due to HIV and HIV-related opportunistic illnesses presented in the Stats SA data might

camouflage the true burden of HIV in SA.

The order and rank of certain causes of mortality change when age groups are introduced
into the analysis as demonstrated by Stats SA (2013). HIV is ranked higher in the 15 to 49
age group, and risk factors for IHD, e.g. diabetes mellitus and HTN are ranked higher in the
50 to 64 age group. IHD is also included as the eighth leading cause of death in individuals
50 to 64 years of age. A number of strategies have been implemented recently in SA
specifically to address the influence of HIV on the causes of death in an attempt to attain

the sixth United Nation’s Health Millennium Development Goal.

The sixth United Nation’s Health Millennium Development Goal aims to reduce the impact
of HIV/AIDS, malaria and other diseases in populations by 2015 (WHO, 2013). The 2012 to
2016 National Strategic Plan for HIV, sexually-transmitted infections and tuberculosis of
SA, aims to halve the number of new HIV infections, and to ensure that at least 80% of
individuals eligible for treatment are receiving it (South African National AIDS Council,
2011). Highly active antiretroviral therapy initiation guidelines in SA are now aligned with
international guidelines allowing for HAART initiation when the CD,4 count is less than 350
cells per pL in adults (Department of Health, 2013; Mayosi et al., 2012). The country is also
said to have the largest HAART programme in the world (Mayosi et al., 2012; Rehle et al.,
2010), with 1.7 million people receiving it (UNAIDS, 2012). The estimated number of adults
and children receiving HAART increases yearly, and this scenario has resulted in mortality
rates of HIV or AIDS reducing progressively from 52.3% in 2006 to 43.6% in 2011 (Mayosi
et al., 2012). The increased accessibility of HAART in conjunction with good adherence to
treatment could result in individuals living longer lives, though with conceivable disability
related to HIV and its related opportunistic infections, as well as side effects of HAART. The
HAART roll-out modification could also alter future causes of mortality in SA, shifting the
focus from communicable diseases to a more pronounced non-communicable diseases

pattern such as IHD and/or stroke, in both the HIV and general population.

Prevalence and Incidence Rates of HIV
Prevalence of HIV infection is a significant sub-Saharan Africa problem, as 23.5 million

people are living with HIV in this region (UNAIDS, 2012). Only Swaziland, Botswana and
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Lesotho report higher rates of HIV infection than SA (WHO, 2010). Moreover, SA is
reported to have the highest number of HIV infections (UNAIDS, 2012). Table 2.1 shows
the prevalence estimates according to age groups and the total number of PLWHA from
2002 to 2013 in SA.

Table 2.1: HIV Prevalence Estimates and Number of PLWHA in SA (2002 — 2013)

Prevalence (%) InXi:el?ce v i
ults opulation
| e | fed | dea | Tom | tede | ilons
(years) (years) (years)

2002 15.9 15.1 13.6 8.7 1.26 4.00
2003 16.0 15.1 12.8 8.9 1.25 410
2004 16.1 15.1 12.0 8.9 1.28 418
2005 16.2 15.1 11.4 9.0 1.32 4.25
2006 16.4 15.2 10.9 9.1 1.29 4.34
2007 16.5 15.3 10.5 9.2 1.21 4.46
2008 16.7 15.4 10.1 9.3 1.12 4.59
2009 16.9 15.5 9.7 9.5 1.03 4.74
2010 171 15.6 9.3 9.6 0.98 4.88
2011 17.2 15.7 9.0 9.8 0.95 5.01
2012 17.3 15.8 8.7 9.9 0.87 5.13
2013 17.4 15.9 8.5 10.0 0.85 5.26

(Source: Stats SA, 2013)

Adult HIV incidence in SA is higher amongst women than men, and a ratio of 1.5 female to
male exists in those aged 15-49 (Stats SA, 2013). Approximately 17% of South African
women in their reproductive years are HIV positive (Stats SA, 2013). A positive finding from
Stats SA (2013) is that new incidences of HIV infection in the 15—49 age group is slowly on
the decline when reviewing information of incidence rates from 2002—-2013. In addition, the
South African National HIV Prevalence, Incidence and Behaviour Survey conducted in
2012 indicated an encouraging finding among young females aged 15-24 years. The
survey indicated that HIV incidence declined from 5.3% in 2002-2005 to 2.1% in 2008-2012
in this age group indicating a significant reduction of 60% HIV incidence (Shisana et al.,
2014).
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Disability-Adjusted Life Years of HIV

The mere prevalence and mortality rates of HIV do not adequately describe the burden of
disease related to this condition on the Health Care system of SA, as it does not reflect the
added social implications on the community. Disability-adjusted life years (DALYs) of a
condition need to be considered for an estimate of total disease burden, as this measure
calculates the years lived with disability (Bradshaw et al., 2003). HIV accounts for the
largest portion of DALYs in SA, namely, 40.7% as a percentage of total DALYs in 2004
(WHO, 2009). Neuropsychiatric conditions rated second at 6.3% and cardiovascular
disease third at 5.8% of DALYs in 2004 (WHO, 2009). In light of the high DALYs attributed
to HIV, the need for rehabilitative professionals is great, to assist in screening, preventing,

treating and managing disability in individuals living with HIV.

Changing Causes of Death in Individuals Living with HIV on HAART

HIV is no longer a terminal disease, but is considered chronic in the HAART era where
therapy is accessible. Since the roll-out of HAART individuals infected with HIV are living
longer (Johnson et al., 2013; UNAIDS, 2013; Bhaskaran et al., 2008; Palella et al., 1998).
Various researchers have recommended that a CD,4 count threshold of 350 cells/pl should
be considered as a guide for when to initiate HAART, as mortality rates are reduced if
therapy is initiated prior to dropping to that level (When to Start Consortium, 2009;
Hammer, Eron and Reiss, 2008). Studies conducted in SA report that pre-treatment and
early HAART-treated deaths are associated with advanced immunodeficiency at enrolment
(Peltzer et al., 2011; Lawn et al., 2006). Causes of mortality in individuals living with HIV in
the sub-Saharan region appear to be related to conditions such as TB, acute sepsis,
cryptococcal meningitis, malignancy and wasting syndrome (Lawn et al., 2008).
Additionally, in SA, TB remains the leading cause of death in PLWHA with 87 000 TB
deaths occurring in 2011 alone (UNAIDS, 2013). At present the median time from HIV
infection to death is reported to be 10.5 years for men and 11.5 years for women in SA
(Stat SSA, 2013). Johnson et al. (2013) did however estimate that the life-expectancy of
men when initiated on HAART at age 20 was 27.6 years (95% CI: 25.2-30.2) compared to
10.1 years (95% CI: 9.3-10.8) at age 60. The estimated life-expectancy of women were
significantly higher than men following HAART initiation: 20 year old women (36.8 years
[95% CI: 34.0-39.7] and at 20 [14.4 years [13.3-15.3]). With current South African HAART
guidelines, mortality rates could decline and causes of death begin to match findings found

from international studies.

Researchers in the USA and Brazil have noted that AIDS-related illnesses are decreasing,
while non-AIDS-defining ilinesses are increasing to varying degrees (Grinsztejn et al., 2013;
French et al., 2009; Palella et al., 2006). Palella et al. (2006) reported the highest increase,
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13.1%, in 1996 to 42.5% in 2004 in individuals participating in the HIV Outpatient study in
the USA. Both Palella et al. (2006) and French et al. (2009) noted that non-AlIDS-defining
illnesses in their respective studies included cardiovascular disease, non-AIDS malignancy
and liver disease. However, the latter authors also noted that trauma was a frequent cause
of death, and that depressive symptoms were an independent predictor of mortality in their
Women’s Interagency HIV study in the USA. It is therefore important for health care
professionals to be aware of the increasing incidence of non-AlDS-defining illnesses, such
as cardiovascular disease, in individuals living with HIV on HAART. Health care
professionals should vigorously screen, monitor, treat and manage such conditions (Hsue
et al., 2008).

Prevalence, Incidence and Mortality Rates of Ischemic Heart Disease

Current incidence rates for IHD are not available for either the general or the HIV
population in SA. It is therefore not possible to determine how morbidity related to IHD in
SA compares to the rest of the world. The definition of IHD includes a number of conditions,
e.g. myocardial infarction or angina pectoris, and so the statistics are often misleading, and
fail to reveal the composite extent of incidence due to these different conditions. Composite
evaluation of IHD can therefore only be made by reviewing mortality rates of IHD. Kim and
Johnson (2011) reviewed the relative burden of stroke and IHD between various countries.
Ishemic heart disease mortality rates per 100 000 individuals (as percentage of total
mortality rate) from selected countries in the WHO Global Burden of Disease Programme
mortality rate estimates in 2004 were as follows: SA 114 per 100 000 (5.7% of total
mortality rate); USA 98 per 100 000 (18.2% of total mortality rate) and the United Kingdom
(UK) 90 per 100 000 (17.9% of total mortality rate). Mortality from IHD was higher in the
USA and UK than SA due to infectious diseases being the leading cause of death in SA at
that time — as it continues at present (Statistics South Africa, 2013; Bradshaw et al., 2010).
The DALYs attributed to IHD in SA is also much less than those attributed to HIV. Kim and
Johanson (2011) reported that the DALYs attributed to IHD in SA, as expressed per 100
000 (and as a percentage of total DALY's loss rate) was 990 (2.1).

When reviewing the statistics related to IHD it is important to bear in mind that risk factors
of IHD such as diabetes mellitus and HTN already rank within the ten leading causes of
death in SA (Stat SA, 2013). The prevalence of risk factors for IHD among South Africans is
also reported to be increasing as revealed by findings on selected risk factors of IHD from
specific studies (Ibrahim and Damasceno, 2012; Finucane et al., 2011; Shaw, Sicree and
Zimmet; 2010). The prevalence of HTN in SA increased from 54% to 78% from 1998-2003,
with urban prevalence said to be higher (25%) than rural (10.5%) (Ibrahim and Damasceno,

2012). The prevalence of diabetes mellitus in SA is anticipated to increase from 4.5% of the
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national population in 2010 to 4.9% by 2030 (Shaw, Sicree and Zimmet, 2010). Obesity in
Southern African individuals also increased from 1998-2008. Mean BMI in Southern African
men is reported to be lower than women, with mean BMI values in women in 1998 being
25.8-26.6 kg/m? (Finucane et al., 2011). Mean BMI values in women were noted to have
increased to more than 28 kg/m? in Southern Africa by 2008 (Finucane et al., 2011). If
management of these respective risk factors improve to such an extent as not to result in
death, the longitudinal effect of the presence of these risk factors could influence the

burden of cardiovascular disease in SA in the future.

Section 2 of the literature review consists of pertinent literature pertaining to IHD, and is

presented in section 2.3 below.

SECTION 2 - ISCHEMIC HEART DISEASE
This section will be discussed as follows: definition of IHD, its pathophysiology, risk factors,

risk calculation and self-perception of risk.

Definition of IHD

The definition of IHD includes a number of medical conditions. The International
Classification of Diseases divides IHD into the following conditions: acute myocardial
infarction (AMI), other acute and sub-acute forms of IHD, other forms of chronic IHD,
angina pectoris and old MI (International Classification of Diseases, 2013). IHD develops
over time due to narrowing of the coronary arteries that perfuse the myocardium (Collins

and Dias, 2009). The narrowing is most often caused by arteriosclerosis.

Pathophysiology of IHD

Arteriosclerosis occurs due to a process involving local blood flow, wall shear stress and an
inflammatory cascade. Wall shear stress is the force applied to the blood vessel walls, and
is the product of the wall shear rate (speed of blood flow) and viscosity of the blood (Caro,
2009). Arteriosclerosis is said to occur in a patchy distribution pattern in areas where the
wall shear stress due to blood flow is low, allowing for fatty streaking of the endothelium
(Caro, 2009). The fatty streak is thought to be the result of the transformation of monocytes
to macrophages with the subsequent uptake of cholesterol lipoproteins at the endothelium

(Pearson et al., 2003). Inflammation plays a key role in this process.

Certain risk factors of IHD promote systemic inflammation that gives rise to a number of
noxious stimuli. Under normal physiological conditions the endothelium produces
vasodilator nitric oxide that protects the arterial wall against atherothrombosis (Van Leuven

et al., 2008). Systemic inflammation results in a decreased expression of endothelial nitric
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oxide synthase in conjunction with an increased expression of inducible nitric oxide
synthase, resulting in an imbalance, causing endothelium dysfunction (Van Leuven et al.,
2008). The noxious stimuli that are the result of systemic inflammation further promote
secretion of leukocyte soluble adhesion molecules which result in the attachment of
monocytes to endothelium cells (Pearson et al., 2003). Proinflammatory cytokines, namely
interleukin one alpha (IL-1a), interleukin one beta (IL-1R), tumour necrotic factor alpha
(TNF-a) and interleukin 18 (IL-18), enhance chemotactic factors release (Mehra et al.,
2005). These chemotactic factors encourage monocyte migration into the sub-intimal space
of blood vessels that subsequently lead to cholesterol lipoprotein uptake over time and the

development of plaque.

Plague growth and the formation of a fibrous cap are the result of the localisation of smooth
muscle cells (SMC), monocyte-macrophage and monocyte-generated foam cells (Mehra et
al., 2005). Pro-inflammatory cytokines, namely, IL-1 and TNF-a, enhance the production of
SMC and monocytes to facilitate this process (Mehra et al., 2005). Plaque macrophages
also secrete inflammatory cytokines such as TNF-a and matrix metalloproteinase, which
can degrade the fibrous plaque cap (Zanni and Grinspoon, 2012). Over time death of the
cellular components by apoptosis results in a lipid-rich plaque with minimal SMC that can
lead to plaque rupture (Mehra et al., 2005). A coagulation cascade is stimulated when a
plaque ruptures, and that again activates inflammatory mediated processes to manage the
rupture site. It is, however, important to note that systematic inflammation in itself can also
result in a coagulation cascade long before the rupture of a plaque (Van Leuven et al.,
2008). This consequence of systematic inflammation further assists with the development
of atherothrombosis by activating platelets and promoting platelet adherence to the
endothelium (Van Leuven et al., 2008). Thus, virtually every step in the formation of
atherosclerosis involves processes related to inflammation and can therefore be monitored
by evaluating risk factors that promote systemic inflammation as well as specific
biochemical inflammatory markers. Section 2.3.2.1 explains how HIV infection influences

the pathophysiology of arteriosclerosis, thereby increasing risk of IHD in PLWHA.

2.3.2.1 HIV infection-mediated effect on the pathophysiology of arteriosclerosis
Literature suggests HIV infection in itself contributes significantly to arteriosclerosis
development, independent of known risk factors of IHD and HAART exposure. Figure 2.1 is
a representation of how HIV infection is suggested to advance arteriosclerosis as explained

by Zanni and Grinspoon (2012).
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Figure 2.1:  HIV Infection-Mediated Effect on Pathophysiology of Arteriosclerosis

Risk Factors for IHD

The development of IHD occurs over time due to the presence of risk factors for IHD
leading to arteriosclerosis. Traditional risk factors for IHD also contribute to increased risk
of IHD in PLWHA (Triant et al., 2007). They found AMI rates per 1 000 person-years in HIV
patients to be 11.13 (95% CI: 9.58-12.68) compared with 6.98 per 1 000 person-years
(95% CI: 6.89-7.06) for non-infected individuals. The authors reported that, in addition to
HIV infection, risk factors for AMI included male gender (relative risk (RR)=1.72; 95% CI:
1.68-1.77; p<0.0001), age (RR=17.24 for ages 75-84 versus 18-34; 95% CI: 15.87-18.52;
p<0.0001), African-American race (RR=1.44; 95% CI: 1.38-1.50; p<0.0001), diabetes
(RR=1.98; 95% CI: 1.93-2.04; p<0.0001), HTN (RR=1.62; 95% CI: 1.57-1.66; p<0.0001)
and dyslipidaemia (RR=3.03; 95% CI: 2.93-3.13; p<0.0001), as assessed in a combined
model. Of notable interest, however, is that the difference in AMI rates was more
pronounced in women infected with HIV than non-infected individuals. In gender-stratified
models adjusting for age, race, HTN, diabetes and dyslipidaemia the RR of AMI was 2.98
(95% ClI: 2.33-3.75; p<0.0001) in women and 1.40 (95% CI: 1.16-1.67; p=0.0003) for men
(Triant et al., 2007). This finding is important when considering that the prevalence of HIV
infection is higher in women than men in SA, leading to the potential for increased number
of individuals being at risk for IHD (Stats SA, 2013).
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Traditional risk factors for IHD can be divided into non-controllable and controllable
(National Cholesterol Education Program Expert Panel Adult Treatment Panel-lll [NCEP
ATP-III], 2002). A focus on traditional risk factors for IHD is presented first, followed by how
it differs in PLWHA, where applicable.

2.3.3.1 Non-controllable risk factors for IHD
Non-controllable risk factors for IHD include age, gender and family history of premature
IHD (NCEP ATP-IIl, 2002). Risk for IHD increases in individuals with advancing age due to
the progressive accumulation of arteriosclerosis in the blood vessels (NCEP ATP-III, 2002).
Risk of IHD is increased in men older than 45 years and in women older than 55 years in
the general population (NCEP ATP-III, 2002). Similarly, in PLWHA the incidence of IHD is
reported to increase from 0.77 cases per 100 person-years in the 18—-24-year age group to
5.5 in the 75 years and older age group in HIV-infected men (Currier et al., 2003). In HIV-
infected women the incidence of IHD increases from 0.40 cases per 100 person-years in
the 18—24-year age group to 5.43 in the 56-74-year age group (Currier et al., 2003). Of
notable interest however is that the RR for IHD was higher in younger HIV-infected men
and women than the general population (Currier et al., 2003). The authors reported the RR
for IHD in HIV infected men aged 18-24 years was 6.76 (95% CI: 3.36-13.58), and
between 25-34 years was 2.16 (95% CI: 1.81-2.58). The RR in women aged 18-24 years
was 2.47 (95% CI: 1.23-4.95), 25-34 years was 1.53 (95% CI: 1.10-2.13) and 3544 years
1.67 (95% CI: 1.41-1.97). Screening and monitoring controllable risk factors of IHD are

therefore important from an earlier age in PLWHA than the general population.

2.3.3.2 Controllable risk factors for IHD

Lifestyle-controllable risk factors related to behaviour are physical inactivity, smoking,
unhealthy diet and excessive stress (NCEP ATP-IIl, 2002). These behaviours have
physiological, anthropometric, metabolic and inflammatory consequences resulting in the
following risk factors: elevated RHR; HTN; obesity; abdominal obesity; diabetes mellitus;
altered cholesterol profiles and increased hs-CRP (Hsia et al., 2009; Steyn et al., 2005;
Yusuf et al.,, 2004; Pearson et al., 2003; Greenland et al., 1999). The controllable risk
factors of IHD specific to individuals’ behaviour is discussed in section 2.3.3.2.1 to section
2.3.3.2.4.

2.3.3.2.1 Behavioural risk factor: Physical inactivity
Physical activity protects against IHD by influencing known modifiable risk factors
for IHD, and also having protective cardiovascular effects despite the presence of
risk factors. It is known that an inverse relationship exists between physical activity

levels and risk for mortality (Reddigan et al., 2011; Mora et al., 2007; Lee and
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Skerrett, 2001; Lakka et al., 1994). Lee and Skerrett (2001) maintain that minimal
adherence to the public health recommendations for physical activity (an energy
expenditure of approximately 1 000 kcal/wk) is associated with a 20-30% reduction
of risk of all-cause mortality in men and women. Lakka et al. (1994), while
evaluating the relationship between leisure-time physical activity and first AMI in
men, found the relative hazard for AMI to be 0.31 (95% CI: 0.12-0.85; p=0.02) in
those who undertook more than two hours of physical activity per week. In
individuals who engaged in 0.7 to 2.2 hours per week the relative hazard was 1.11
(95% CI: 0.58-2.12; p=0.75) (Lakka et al., 1994). Mora et al. (2007) quantified the
contribution of traditional - e.g. BMI - and novel risk factors, e.g. hs-CRP, to the
activity-related reduction in cardiovascular events in the large Women’s Health
Study. The authors noted that the RR for cardiovascular events decreased by 27%
to 32% to 41% as physical activity level energy expenditure increased from 200 to
599 kcl/wk, 600 to 1499 kcl/wk and more than 1500 kcal/wk respectively. The
authors noted that 59% reduction in cardiovascular events associated with physical
activity was explained by risk factor modification, and a reduction in hs-CRP
contributed most to reduced risk of a cardiovascular event. Furthermore, Reddigan
et al. (2011) proposed that engaging in light to moderate or vigorous physical
activity is associated with a 30% reduction in cardiovascular disease mortality,
which is independent of adjustment for metabolic risk factors such as dyslipidaemia,
diabetes mellitus and obesity. This decrease in risk that is independent of alteration
in known risk factors for IHD is suggested to be due to the positive effect of physical
activity on endothelial blood vessel function (Reddigan et al., 2011; Joyner and
Green, 2009). Engaging in regular physical activity is therefore important in
attempting to reduce one’s risk factors for IHD, but, in the absence of risk factor
reduction, cardiovascular mortality could also be reduced by additional benefits of

physical activity on blood vessel function.

A relationship between amount, type and intensity of physical activity has also been
shown to be relevant to risk for IHD. Tanasescu et al. (2002) conducted the Health
Professional’s Follow-up study from 1986-1998 in men from the USA to assess the
influence of amount, type and intensity of leisure-time physical activity on the risk of
IHD. The sample consisted of 44 452 participants, who attended follow-ups every
two years during the study period. Tanasescu et al. (2002) indicated that the RR for
IHD reduced significantly (p<0.001) as volume of physical activity (hours per week
[hrs/wk]) increased: 6.33—14.49 hrs/wk (RR=0.93; 95% CI: 0.80-1.06), 14.50-25.08
hrs/wk (RR=0.90; 95% CI: 0.78-1.05), 25.09-41.98 hrs/wk (RR=0.87; 95% CI:
0.71-1.01) and more than 41.99 hrs/wk (RR=0.74; 95% CI: 0.63-0.87) - adjusted
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for alcohol consumption, smoking, family history of AMI, nutrient intake, diabetes,
high cholesterol, HTN and BMI. Furthermore, the RR reduced significantly (p=0.01)
as exercise intensity increased from moderate to vigorous: RR=0.93; 95% CI: 0.83—
1.04 and RR=0.82; 95% CI: 0.71-0.97 respectively, adjusting for the variables
mentioned above (Tanasescu et al., 2002). In multivariate analysis running
(p<0.001), walking (p=0.04) and weight training (p=0.03) were significantly
associated with a reduction in RR for IHD. Walking pace was also shown to
significantly reduce (p<0.001) RR for IHD, with a faster pace lowering risk more: two
to three mph (RR=0.72; 95% CI: 0.54—-0.94), three to four mph (RR=0.61; 95% CI:
0.45-0.81) and more than four mph (RR=0.51; 95% CI: 0.31-0.84). Walking pace
was independently associated with reduced risk, irrespective of the number of hours
walked. In addition, the authors found that 30 minutes or more of walking at a brisk
pace was associated with an 18% RR reduction (RR=0.82; 95% CI: 0.67-1.00) in
IHD.

Lee, Sesso and Paffenbarger (2000) set out to determine whether a difference
could be noted between duration of physical activity bouts and RR of IHD in the
Harvard Alumni Health Study. The study was conducted between 1988-1993, with
7307 men participants. The authors reported the RR for IHD to reduce significantly
(p=0.04) as bouts of physical activity differed when adjusting for age: less than 15
minutes (RR=0.85; 95% CI: 0.55-1.31), 16—-30 minutes (RR=0.76; 95% CI: 0.57—
1.03), 3145 minutes (RR=0.85; 95% CI: 0.58-1.24), more than 60 minutes
(RR=0.78; 95% CI: 0.62—0.98). Interestingly, the largest reduction was noted when
16—30 minutes of activity was performed. During multivariate analysis when findings
were adjusted for age and total energy expenditure or age, total energy expenditure,
cigarette smoking, HTN, diabetes, early parental death, alcohol, red meat,
vegetable consumption and participation in vigorous exercise, no significant
differences (p=0.68, p=0.25) were noted in RR for IHD and time bouts of physical
activity respectively (Lee, Sesso, Paffenbarger, 2000). The dose response literature
related to physical activity and RR for IHD has contributed to providing the evidence
for the Public Health physical activity recommendations and guidelines. Information
related to the Public Health physical activity recommendations and guidelines for

adults are discussed in section 2.4.2 in section 3 of this literature review.

Physical inactivity is a health concern worldwide, due to the increased burden
related to this risk factor for many non-communicable diseases, including IHD. The
prevalence of physical inactivity in the sub-Saraharan African region is reported to

be 19.6% in men and 22.9% in women (Onen, 2013), with urbanisation reported to
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be one reason for this statistic (Belue et al., 2009). The prevalence of physically
inactive individuals in SA is much higher than the general sub-Saraharan African
region data. The World Health Survey reported the crude prevalence rates for
physical inactivity in SA to be 43% for men and 47% for women in 2002-2003
(Guthold et al., 2008). When the burden of physical inactivity is reviewed in relation
to IHD, 30% of IHD cases in SA are attributed to physical inactivity (Joubert et al.,
2007), compared to international statistics of 6% (Lee et al., 2012). Physical activity
modification by encouraging individuals to increase their activity level is therefore of

significant importance in the South African context specifically.

Literature regarding PLWHA'’s physical activity levels is available internationally.
Fillipas et al. (2008) evaluated the physical activity levels of PLWHA (n=191)
attending a public hospital infectious disease clinic in Melbourne Australia compared
to an HIV- negative group of patients (n=70) attending the same clinic due to
complaints related to general infectious diseases. Physical activity levels were
assessed with the short version of the IPAQ. The authors reported that 73.8% of
PLWHA and 65.8% of non-infected study participants achieved the recommended
physical activity guidelines of 2 150 min/wk (Fillipas et al., 2008). There was no
significant difference (p>0.05) between the proportion of study participants who met
the physical activity recommended guidelines according to age, gender or HIV
status. A possible explanation for the higher percentage of PLWHA that achieved
the recommendations could be due to the fact that they were healthier at the time of
assessment. Three-quarters of them were on HAART, the mean CD, count was 368
cells/mm?® and viral load 50 logs, copies. Secondly, they might have exaggerated
their activity level as a means of indicating that they comply with their HIV
management, as exercise forms part of HIV management. On the other hand, those
not infected with HIV were of impaired health, as the reason for them attending the

clinic was due to them having general infectious diseases.

In contrast, Ramirez-Marrero et al. (2008) evaluated the physical activity levels of 58
Hispanic adults (35 men and 23 women) living with HIV in San Juan, Puerto Rico.
Physical activity levels were assessed with the short version of the IPAQ, Yamax
SW200 pedometer and Actigraph GT7164 accelerometer. The authors classified
individuals as active if they took = 10 000 steps per day as measured with the
pedometer or if they achieved = 150 min/wk of moderate to vigorous physical
activity as measured with the IPAQ and accelerometer. The proportion of
participants that were considered active in the study was 81% as measured with the

IPAQ, 54% with the accelerometer and 17% with the pedometer respectively. The
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walking behaviour of the study cohort as measured in mean steps per day was 7
418 (+2 714) as assessed with the pedometer and 6 862 (+2 246) with the
accelerometer. Both Ramirez-Marrero et al. (2008) and Fillipas et al. (2010)
subsequently reported that the IPAQ overreads physical activity levels, and an
objective physical assessment tool such as a pedometer or accelerometer is
preferred for precise levels. Even though Ramirez-Marrero et al. (2008) found a
difference in steps recorded between the pedometer and accelerometer, agreement
was still significant (61%, Kappa=0.25, p=0.01) and the sensitivity of the pedometer
high (96%).

Information regarding physical activity levels of PLWHA longitudinally is also
available internationally as assessed over a one year period. Fillipas et al. (2012)
monitored physical activity levels and cardiovascular fitness in PLWHA in
Melbourne Australia over a period of a year. They found that 19-37% of participants
reported suboptimal physical activity levels at each study visit at six and twelve
months. Higher cardiovascular fithess was associated with better body composition
(p=0.05) and greater energy expenditure with improved body image (r=0.325,
p=0.027). Being in a permanent relationship was also associated with higher activity
levels (p=0.032) providing evidence that less support might increase the risk for

physical inactivity.

Information pertaining to the physical activity levels of PLWHA in SA is limited.
When reviewing literature regarding disability amongst PLWHA in SA, two studies
were found that provided information regarding the physical mobility of PLWHA.
Myezwa et al. (2009) and Van As et al. (2009) used the International Classification
of Function Disability and Health to evaluate PLWHA in a hospital and out-patient
setting respectively. The authors found that the physical mobility of their study
participants was affected. Explanatory factors reported to influence physical mobility
significantly in their respective study cohorts included sensory function and pain,
neuromusculoskeletal and movement-related function, muscle power, energy and
drive function (Myezwa et al., 2009; Van As et al., 2009). The authors’ findings
could suggest that physical activity levels might be less than health

recommendation levels and thus predispose PLWHA in SA to risk of IHD.

In a further article pertaining to how HAART exposure influenced physical activity
levels in PLWHA in SA, Kinsey, McVeigh and Chantler (2008) evaluated habitual
physical activity levels by questionnaire, and assessed the relationship to CD4 count

in PLWHA. The questionnaire was developed combining components of the
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Modifiable Activity Questionnaire, the Minnesota Leisure-Time Physical Activity
Questionnaire and the Baecke Questionnaire of Habitual Physical Activity. The
authors found a positive and significant correlation between length of HAART
exposure and CD,4 count (r=0.45; p<0.0001) and CD, count and physical activity
levels (r=0.20; p<0.0067). Exposure to HAART was therefore associated with higher
immune parameters and improved habitual physical activity levels. These findings
are of particular importance in the South African context when one aligns it with the
country’s HAART initiation practice. In SA until recently HAART was initiated when
individuals were already severely immunocompromised (Peltzer et al., 2011; Lawn
et al., 2006). According to the WHO PLWHA with severe immune deficiencies can
be placed in Performance Scale 4 when reviewing their activity level (Van Dyk,
2008). Individuals in this Performance Scale are reported to have been bedridden
for more than 50% of the day during the preceding month (Van Dyk, 2008). Habitual
physical activity levels would therefore be significantly reduced in these individuals,
and inadequate to promote health. It can therefore be concluded that during the
early stage of HAART initiation such individuals could benefit from therapy to
improve their activity level sufficiently to such promote health. During this literature
review, no published information pertaining to the walking behaviour of PLWHA in
SA and how it relates to IHD risk could be found. This project will provide this

additional physical activity level information.

Behavioural risk factor: Smoking

Cigarette smoking is an important modifiable risk factor for IHD in the general
population, as well as in PLWHA, especially men. Smoking is believed to influence
the pathophysiology of IHD by impairing the vasodilatory function of blood vessels,
promoting systemic inflammation and modifying cholesterol profiles, thereby
initiating and aggravating arteriosclerosis (Ambrose and Barua, 2004). Smoking
contributes to the inflammatory cascade by increasing circulating pro-inflammatory
markers such as IL-6, TNF-a and CRP (Ambrose and Barua, 2004). Furthermore,
smokers are reported to have significantly higher total cholesterol (3%), LDL (1.7%),
TG (9.1%), very low LDL (10.4%) and a lower concentration of HDL (5.7%) than
non-smokers (Graig, Palomaki and Haddow, 1989). This altered lipid profile

increases smokers’ risk of IHD.

The extent of the relationship between smoking and IHD was determined in the
INTERHEART study, a large international case-controlled study including 52
countries. It was specifically designed to assess the risk factors for IHD worldwide.
The study reported the odds ratio (OR) to be 2.87 (2.58-3.19) between smoking
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and the risk of having an AMI when adjusting for all other risk factors for IHD (Yusuf
et al., 2004). Similarly, in the African context, Steyn et al. (2005) found the OR to be
217 (1.70-2.77) in the INTERHEART Africa study. In addition, the study also
reported that on cessation of smoking the OR declined to 1.87 (1.55-2.24) within
three years of stopping, but that a residual risk remained for up to 20 years (OR
1.22 [1.09-1.37]) (Teo et al., 2006). Smoking cessation is said to have the biggest
effect on reducing the risk of IHD when compared to other risk factor modifications,
as it diminishes this risk by 50% (Lundgren et al., 2008). Smoking cessation should
therefore be a core management strategy for primary and secondary management
of IHD.

International data from studies conducted in PLWHA report that smoking prevalence
among PLWHA is higher than non-infected individuals. Saves et al. (2003) found
that 55% of a sample of 223 HIV-infected men and 58% of a sample of 51 HIV-
infected women were smokers. By comparison, only 32.7% of a sample of 527 non-
infected men and 28.1% of a sample of 511 non-infected women were smokers
(Saves et al., 2003). The authors reported that the estimated attributable risk of IHD
due to smoking was 65% in HIV-infected men and 29% in HIV-infected women
(Saves et al., 2003). In SA a relative comparison regarding smoking status between
HIV-infected and non-infected individuals can be made when reviewing the following
two articles. In the general SA population smoking prevalence is reported to be 10
to 11% in women, 35% in men, with lower prevalence associated with higher
income and education, and higher prevalence with living in an urban area (Peer et
al., 2009). A further article was available for review regarding smoking status in
PLWHA admitted to a hospital for management of cardiac symptoms. Sliwa et al.
(2012) reported that the smoking prevalence was 45% in a sample of 196 PLWHA
when the influence of HIV infection was evaluated in the Heart of Soweto Study
cohort. Individuals included in this study consisted of individuals admitted to Chris
Hani Baragwanath hospital for secondary management due to the presence of
cardiac symptoms. The authors also reported that men (77%) included in the study
were more likely to be smokers than women (23%). It therefore appears that
smoking in South African PLWHA could also be a more significant problem.
Published information pertaining to smoking prevalence of PLWHA at primary care
level in SA could not be sourced. Considering that more women are reported to
access HAART in Sub-Saharan Africa (Braitstein et al., 2008), as well as in the
South African context (Cornell et al., 2012), it would be prudent to assess the

smoking status of PLWHA at a primary care level. It would generate the information



2.3.3.2.3

27

necessary to evaluate the need for smoking cessation programmes as a means of

managing IHD at primary care level.

Behavioural risk factor: Diet

Diet can reduce or increase the risk of IHD. The INTERHEART study assessed the
relationship between following an oriental diet (high intake of tofu, soy with sauces),
western diet (high intake of fried foods, salty snacks, eggs and meats) and prudent
diet (high intake of fruit and vegetables) with the risk of AMI (Igbal et al., 2008). The
authors found that the prudent diet was associated with a reduced risk for AMI, the
western diet was weakly associated with an increased risk for AMI and the oriental
diet had no relationship with AMI (Igbal et al., 2008). The investigators further
analysed the influence of selected food items on the risk for AMI. A significant
inverse association between the intake of the following items and AMI existed
respectively for: raw vegetables, green leafy vegetables, cooked vegetables and
fruits. Conversely, a positive association between AMI and the intake of fried foods
and salty snacks (p<0.001) and a weak association with meat intake and AMI
(p<0.08) existed (Igbal et al., 2008). In addition, Artalejo et al. (1996) indicated how
a Mediterranean diet, that contains fish and wine, influenced the mortality ratio of
IHD. The authors reported that a diet containing fish reduced the risk of dying from
IHD (r=-0.32; p=0.037) and that a moderate consumption of wine had an inverse
relationship with IHD mortality (r=-0.31; p=0.038). They, however, highlighted that
heavy consumption of wine revealed a positive association with IHD mortality
(r=0.35; p=0.037). From all this, the WHO suggests an intake of at least five
vegetables and fruit combined (400 grams) per day in an attempt to prevent non-
communicable diseases such as IHD (WHO, 2013). A high intake of fruit and
vegetables and fish as preferred protein source is also suggested in both the
general and the HIV population as a means of prevention and secondary
management of IHD (Alpert, 2011; Lundgren et al., 2008).

International data suggest that the dietary quality of PLWHA on HAART requires
improvement. Duran et al. (2008) conducted a cross-sectional study in 56 HIV-
infected adults between the ages of 20-59 years of age in Sao Paulo, Brazil.
Dietary intake was assessed as the average of two 24-hours dietary recall of
participants spaced a week apart. Foods were grouped according to their
composition and classification following the dietary guidelines of Brazil. The majority
of participants in the study were men (82%), and the authors found that most
individuals had an inadequate diet (64.3%) that required improvement, but only

8.7% had a poor diet. The diet quality was better in those individuals that were not
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overweight (p=0.033) as they also had higher dairy and grains scores (p=0.039 and
0.005 respectively). Participants in the study had a low intake of fruit and vegetables
irrespective of their weight status, as well as a high intake of meats, eggs, total fat

and cholesterol (Duran et al., 2008).

A study conducted in SA among PLWHA, not on HAART, and non-infected
individuals had slightly different findings. Voster et al. (2004) investigated the
nutritional status of “apparently healthy” asymptomatic HIV-infected Africans
compared to non-infected Africans older than 15 years in the Thusa study,
conducted in the North West Province of SA. Thusa is an acronym for Transition
and Health during Urbanisation of South Africans. The main aim of the larger Thusa
study was to monitor the impact of urbanisation on health to provide information on
specific interventions needed to improve health. The authors reported that all
groups seemed to follow a prudent diet containing vegetables with total fat providing
26% of total energy intake, in line with the guideline of less than 30%. An interesting
finding was that a moderate to high intake of maize meal porridge and/or samp
resulted in higher liver enzymes than individuals who consumed a diet of meat and
vegetables (Vorster et al. 2004). The relationship between the dietary content and
liver function parameters is worth bearing in mind, considering that PLWHA often
present with, or develop, liver dysfunction (Crum-Cianflone et al., 2009). In such
cases advice regarding reducing the consumption of maize meal porridge and/or
samp as their main source of dietary intake could influence their liver function

favourably.

By contrast, more recent literature on the general South African population has
shown that vegetable and fruit intake is less than the WHO recommended daily
amount. Faber, Laubscher and Laurie (2013), when assessing the consumption of
fruit and vegetables in individuals living in a peri-urban area in KwaZulu Natal, found
that intake in two- to five year old children was 99 grams daily, and 124 grams per
day for their adult caregivers. Similarly, Peltzer and Phaswana-Mafuya (2012), in a
national cross-sectional study found that the overall prevalence rate for insufficient
fruit and vegetable intake in adults older than 50 years of age was 68.5%, with a
mean intake of four servings reported per day. In multivariate analysis, coming from
a Black African or coloured population group, lower educational level and being a
smoker were associated with inadequate fruit and vegetable intake (Peltzer and
Phaswana-Mafuya, 2012). Putting the burden of disease attributable to low fruit and
vegetable intake in SA into perspective is possible due to findings from Schneider et

al. (2007). They reported that, for both men and women, the largest portion of total
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years of healthy life lost due to low fruit and vegetable intake was for IHD (60.6%
and 52.2% gender respectively). Considering the contrasting findings related to fruit
and vegetable intake reported above, the need for assessing the intake of fruit and
vegetable in PLWHA on HAART at primary care level as a means of screening for

risk for IHD is indicated.

Behavioural risk factor: Perceived stress levels

Psychosocial stress is a modifiable risk factor for IHD, as it is independently
associated with IHD, but facilitates changes in health behaviour, thereby influencing
the pathophysiology of IHD. The INTERHEART study highlighted the association of
psychosocial stress with the risk of AMI after adjustment for age, sex and
geographical region with an OR of 3.49 (95% CI: 2.41-5.04) in women and 2.58
(95% CI: 2.11-3.14) in men (Yusuf et al., 2004). Psychosocial stress was assessed
by evaluating responses to four questions regarding stressful factors, namely, stress
at work and home, financial stress and major life events in the past year (Rosengren
et al., 2004). People presenting for their first AMI had higher prevalence of all four
stress factors (p<0.0001) than their matched control subjects (Rosengren et al.,
2004).

The close relationship between IHD and stress can firstly be explained by the
internal body response to stress. Psychosocial stress adversely affects autonomic
and hormonal homeostasis, resulting in metabolic abnormalities, systemic
inflammation and insulin resistance (Das and O’Keefe, 2008). Secondly, due to
different ways of processing psychosocial stress, it has the ability to influence
individuals’ health behaviour. Rod et al. (2009) indicate that individuals with higher
levels of stress were less likely to quit smoking (OR=0.58; 95% CI: 0.41-0.83) and
more likely to become physically inactive (OR=1.90; 95% CI: 1.41-2.55) than those
with low levels of stress. The authors also found that stressed women were more
likely to become overweight (OR=1.55; 95% CI: 1.12-2.15) and stressed men were
twice as likely to develop diabetes mellitus (OR=2.36; 95% CI: 1.22-4.59).
Consequently, stress management strategies could decrease the risk of IHD by
influencing how individuals perceive and interpret stressful stimuli and also by

preventing or minimising poor health style habits.

Literature of perceived psychosocial stress levels for SA is available. Hamad et al.
(2008) assessed the perceived stress levels of low-income individuals in Cape
Town, Port Elizabeth and Durban who applied for loans at a local microcredit

lending organisation. Stress in individuals was evaluated with the 10-item version of
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the Cohen’s Perceived Stress Scale (PSS) and the authors found that men had a
mean PSS score of 17.5 and women 19.6 (standard deviations were not included).
The HIV status of those in the study was not collected, though the authors reported
that an HIV-positive status might significantly influence participants’ stress levels.
This suggestion is supported by findings from Garcia et al. (2013). They evaluated
Ghanaian women’s perceived stress levels with the 4-item PSS 12 months after
childbirth. The authors found that being HIV-positive had an independent
relationship (OR=2.31; 95% CI: 1.29-4.12) with the PSS score compared to non-
infected mothers. Literature pertaining to perceived stress levels in PLWHA in SA
could not be sourced. Comparing the South African findings of Hamad et al. (2008)
with an international study is, however, beneficial in highlighting the differences in

levels of perceived stress between countries.

The South African mean PSS scores were higher than PSS scores collected in a
survey conducted on the general USA public in 2009. Cohen and Janicki-Deverts
(2012) reported that the mean PSS score in the survey for men was 15.52 (£7.44)
and women 16.14 (£7.56) when the 10-item version of the PSS was used. It
therefore seems that the South African public experiences higher levels of stress
than that of the USA. Review of the findings of perceived stress in the
INTERHEART study and the studies reported above shows a trend towards women
experiencing higher levels of stress than men. This particular risk factor for IHD
could be more significant for PLWHA in SA as the prevalence rate of HIV infection is
higher in women than men (Stats SA, 2013). In view of the absence of literature
regarding perceived stress levels of PLWHA in SA, collecting this data would
determine whether high stress levels among PLWHA is a problem. This, in turn,
would provide support for implementing strategies to manage stress as a means of
improving individuals’ health. The physiological parameters of stress, namely,
elevated RHR and blood pressure that are considered controllable risk factors for
IHD, will be discussed in section 2.3.3.2.5 and the effects of HIV infection on these

parameters will be highlighted.

Physiological risk factors: RHR and blood pressure

An elevated RHR has been shown to be a risk factor for IHD as it is an independent
predictor of IHD events in men and women. A RHR more than 79 beats per minute
(bpm) is suggested as a risk factor for IHD (Hsia et al., 2009; Palatini, 2007). They
evaluated the relationship between RHR and IHD events in postmenopausal women
included in the Women’s Health Initiative study over a 7.8 (+1.6) year follow-up
period. The authors found the hazard ratio to be 1.29 (95% CI: 1.11-1.42) for the
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highest RHR (>76 bpm) versus the lowest RHR (<62 bpm; p=0.001). The
relationship between RHR and IHD events did not differ between ethnic groups or
between women with or without diabetes. It was, however, stronger in women aged
50-64 years at baseline than those aged 65-79 years. Similarly, Greenland et al.
(1999) evaluated the relationship between RHR and risk of IHD, cardiovascular
disease, cancer and all-cause mortality in age-specific cohorts in black and white
men and women over a 22 year period. The authors’ findings specific to IHD were
as follows: for men aged 18-39 years, RR=1.27 (95% CI: 1.08-1.48); for men aged
40-59 years, RR=1.13 (95% CI: 1.05-1.21); for men aged 60-74 years, RR=1.00
(95% CI: 0.89-1.12); for women aged 40-59 years, RR=1.21 (95% CI: 1.07-1.36);
and for women aged 60-74 years, RR=1.16 (95% CI: 0.99-1.37). Heart rate was not
associated with mortality in women in the age group of 18-39 years. The
relationship between an elevated RHR and the risk for IHD can be explained by the
relationship of this parameter with other known modifiable risk factors for IHD, as
well as the physiological changes that occur as a result (Palatini, 2007; Greenland
et al., 1999).

An elevated RHR could be the result of known modifiable risk factors for IHD.
Greenland et al. (1999) indicated that RHR correlated significantly and positively
with SBP and DBP and smoking status in all age groups (p<0.01). In contrast,
correlations with cholesterol levels and BMI were small or inconsistent between age
groups (Greenland et al., 1999). The suggested physiological mechanisms for the
relationship between elevated RHR and the risk of IHD can be explained thus: the
relationship is considered to be due to heightened sympathetic nervous system
activity resulting in the rapid RHR (Palatini, 2007). The rapid RHR increases the
pulsatile nature of the arterial blood flow and causes greater mechanical stress and
shear forces on the endothelium, resulting in increased arteriosclerosis (Palatini,
2007). In addition, the elevated RHR causes an increase in cardiac work load, and
that, over time, greatly stresses the heart (Palatini, 2007). Evaluating RHR is often
the first vital sign assessed in a health care environment, and is therefore a

convenient parameter for assessing risk for IHD.

An international study suggests that elevated RHR occurs in PLWHA on HAART
when compared to age-matched healthy control group volunteers. Lebech et al.
(2007) conducted a study with PLWHA (n=16) and non-infected individuals (n=12)
that were non-smokers, did not have diabetes and had not previously received any
medication for HTN or dyslipidaemia. The PLWHA included in the study had to have
been on HAART for three years. The authors found that the RHR of PLWHA was
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significantly higher than control participants (69 bpm [62—74] compared with 57 bpm
[52-60]; p<0.001). In addition, the authors found that heart rate variability and
parasympathetic activity in PLWHA was also lower than their age-matched controls.
They concluded that the elevated RHR might be due to parasympathetic nervous
system dysfunction. Considering the findings of Lebech et al. (2007), evaluating
RHR in PLWHA in SA at primary care level would be beneficial in determining

whether this physiological risk factor for IHD is present.

Hypertension is an important modifiable risk factor for IHD internationally, and also
in the African context, due in part to the increased prevalence of this risk factor.
Hypertension is defined as a blood pressure reading of more than 140/90
millimetres mercury (mmHg) (Seedat et al., 2006). The INTERHEART study
indicated that the association, as reflected by OR between HTN and AMI adjusted
for age, sex and geographical area, was 2.95 (95% CI: 2.57-3.39) in women and
2.32 (2.12-2.53) in men (Yusuf et al., 2004). The INTERHEART Africa study
highlighted that this risk factor was more closely related to AMI in Black Africans
(OR=6.99; 95% CI: 4.23-11.55) than Coloured Africans (OR=2.31; 95% CI: 1.61—
3.32) or European or Other Africans (OR=3.90; 95% CI: 1.92-7.94) (Steyn et al.,
2005). Additional literature suggests that prevalence of HTN in women is twice that
of men for Black Africans, Coloured and Indian or Asian individuals in SA as
assessed during a nationwide survey (Hasumi and Jacobsen, 2012). No significant
difference in prevalence rates for HTN was observed by gender for White South
Africans (Hasumi and Jacobsen, 2012). Literature regarding the effect of HIV
infection on blood pressure differs when reviewing data concerning HAART

exposure.

Barnighausen et al. (2008) conducted a study in 25-49-year-old men and women
living in Umkhanyakude in rural KwaZulu-Natal in SA as a means of evaluating the
influence of HIV infection on BMI and HTN in individuals not on HAART compared
to non-infected controls. The study took place in 2003—-2004, before HAART was
widely available in SA, and this area was reported to have high prevalence rates of
HIV (Barnighausen et al., 2008). The authors found that SBP was on average 3
mmHg lower and BMI 1.9 kg/mm? lower in PLWHA than their controls. Further
analysis highlighted that HIV infection reduced SBP independently of its lowering
effect on BMI (Barnighausen et al., 2008). Possible reasons for this finding included
HIV-related hypoadrenalism or side effects of traditional medicines against HIV
(Barnighausen et al., 2008).
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International data provide information regarding the prevalence of HTN in PLWHA.
Medina-Torne et al. (2012) reported that the prevalence of HTN was not significantly
different (p=0.47) between HIV-positive individuals on HAART (32%) compared to
those not receiving HAART (29%) (Medina-Torne et al., 2012). Factors associated
with HTN included increasing age, longer duration of HIV infection, higher BMI and
diabetes, and a trend also existed for African American ethinicity. Considering the
reported increase of HTN in the general SA population, it would be beneficial to
investigate whether HTN is a significant health concern in PLWHA on HAART at
primary care level that requires therapeutic strategies to improve. Section 2.3.3.2.6
consists of a discussion related to the anthropometric risk factors for IHD and how
this differs in PLWHA.

Anthropometric risk factors: BMI, WC and WHR

Obesity, measured by BMI, and abdominal obesity measured by WC and WHR are
considered risk factors for IHD. The INTERHEART study indicated that an elevated
BMI had a modest association with AMI (OR=1.44; 95% CI: 1.32-1.57) that
decreased when adjusting for WHR (OR=1.12; 95% ClI: 1.03-1.22), and was absent
when adjusting for all other risk factors for IHD (OR=0.98; 95% CI: 0.88-1.09)
(Yusuf et al., 2005). On the other hand, WC and WHR were significantly associated
with AMI when adjusting for all other risk factors for IHD (OR for top quartile versus
lower quartile were 1.33 and 1.75 respectively [p<0.0001]) (Yusuf et al., 2005).
When evaluating obesity it is therefore suggested that BMI, WC and WHR
measures be included in risk factor screening for IHD to provide a more reliable

evaluation.

The European AIDS Clinical Society guidelines on the prevention and management
of metabolic diseases in HIV suggest that screening of body composition, e.g., BMI,
WC and WHR, should be done on every patient at diagnosis, before initiation of
HAART and annually thereafter (Lundgren et al., 2008). Specific BMI, WC and WHR
ranges are available to facilitate effective screening. The following ranges are
suggested as normal abdominal obesity measurements for men and women
respectively: men, WC<102 cm and WHR<0.95; women, WC<88 cm and
WHR<0.86 (American College of Sports Medicine [ACSM], 2010; NCEP ATP-II,
2002). The International Classification of adult underweight, overweight and obesity

as per BMI measurements are presented in Table 2.2 (WHO, 2004).
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Table 2.2: The International Classification of Adult Underweight, Overweight and

Obesity According to BMI

Classification BMI (kg/m?)
Underweight <18.50
= Severe thinness <16.00
= Moderate thinness 16.00 — 16.99
=  Mild thinness 17.00 — 18.49
Normal range 18.50 — 24.99
Overweight = 25.00
Pre-obese 25.00 — 29.99
Obese = 30.00
Obese class 1 30.00 — 34.99
Obese class 2 35.00 — 39.99
Obese class 3 >40.00

Obesity in PLWHA is an increasing health concern as individuals are living longer.
Crum-Cianflone et al. (2010) found that 62% of individuals included in the US
Military HIV Natural History Study (1985-2004) gained weight during HIV infection
(Crum-Cianflone et al., 2010). Weight-gain in itself should not be considered
problematic, considering that an HIV-positive status is reported to reduce
individuals’ BMI by 1.9 kg/m? prior to initiation of HAART (Bé&rnighausen et al.,
2008). The concern is about weight-gain in individuals already overweight or obese
at diagnosis or initiated on HAART. Of notable interest, as reported by Crum-
Cianflone et al. (2010), is that 37% of individuals were already overweight and 9%
obese at diagnosis of HIV infection. Factors that influenced a higher BMI value at
diagnosis were African-American ethnicity, age, being HIV-positive and earlier HIV
stage (Crum-Cianflone et al., 2010). Weight gain in the study was related to lower
BMI at diagnosis, a higher CD4 count, lower viral load values, a lack of AIDS
diagnosis and longer HIV duration (all parameters p<0.05). Similarly, Hurley et al.
(2011), when evaluating weight gain in a group of South African individuals initiated
on a Stavudine-containing HAART regimen, found a mean BMI change of 2.4 kg/m?
(95% Cl: 1.7-3.1; p<0.001) in men and 2.2 kg/m? (95% Cl: 1.5-2.9; p<0.001) in
women during the first year of HAART. At commencement of HAART 12% of the
study cohort were obese and 21% were overweight. That changed to 22% obese
and 36% overweight at 12 months (Hurley et al.,, 2011). Increase in BMI was
positively associated with age (p=0.001) in both genders, and inversely associated
with TB diagnosis in female participants (p=0.018) (Hurley et al., 2011). The
presence of obesity with the subsequent increase in weight following initiation of
HAART could therefore increase individuals’ risk of IHD. Abdominal obesity is also a

body composition change that can occur in PLWHA.
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Body composition changes are known to occur in PLWHA, and consist of
subcutaneous lipoatrophy in the face, limbs and buttocks, with increased
accumulation of central body fat representing visceral adipose tissue (Grinspoon
and Carr, 2005). Saves et al. (2003), in evaluating risk factors for IHD in PLWHA
compared to non-infected individuals, found that body composition changes as
measured with WHR were higher in PLWHA. They noted the mean WHR of HIV-
positive men to be 0.94 (+0.06) compared to HIV-negative men 0.92 (+0.06), and
HIV-positive women 0.85 (£0.07) compared to HIV-negative women 0.80 (+0.07)
(Saves et al., 2003). The higher WHR in PLWHA could be due to the influence of
HAART. Lipodystrophy (body composition changes in fat distribution) is associated
with HAART (Friis-Mgller et al., 2003). In multivariate analysis the authors indicated
that the association between HAART and lipodystrophy was as follows: nucleoside
reverse transcriptase inhibitor (NRTI) OR=8.93 (95% CI: 6.45-12.3; p=0.0001); non-
NRTI (NNRTI) OR=12.99 (95% CI: 9.46-17.8; p=0.0001); protease inhibitor (PI)
OR=12.40 (95% CI: 9.10-16.9; p=0.0001); NNRTI and Pl combined OR=15.62
(95% CI: 1.23-21.7; p=0.0001). Thus HAART could increase the likelihood of
PLWHA developing lipodystrophy to varying degrees, but an advanced regimen

containing Pl seems to contribute more to its development.

Body composition changes were investigated by George et al. (2009) in a cohort of
PLWHA in SA initiated on a HAART regimen containing Stavudine over a two-year
period. This HAART regimen was the first line HAART regimen in use in SA. The
authors reported that participants that developed lipodystrophy tended to have a
greater BMI prior to initiation of HAART (p<0.05). In addition, all participants had a
significant increase in WC from baseline to the end of the study, with changes
occurring more in participants that developed lipodystrophy (p<0.005) than those
who did not (p<0.001) (George et al., 2009). Additionally Hurley et al. (2011) also
noted a significant (p<0.001) increase in WC from baseline of 7.2 cm in men and
7.8 cm in women during the first year when initiated on a Stavudine containing
regimen. Waist circumference was positively associated with age in women
(p=0.003) and men (p=0.006) in the study conducted by Hurley et al. (2011).
Increasing WC in individuals is an indication of visceral adipose tissue accumulation
(Katzmarzyk, Heymsfield and Bouchard, 2013). The presence of visceral adipose
tissue has been linked to an increased risk of IHD in the general population (Smith
et al., 2012). These authors indicated that markers for insulin resistance (e.g. fasting
glucose and insulin levels), lipid profile (e.g. total cholesterol, LDL) and inflammation
(e.g. CRP levels) increased with visceral adipose tissue accumulation in men and

women with and without diabetes mellitus. They also found that visceral adipose
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tissue was positively associated with type two diabetes for men (OR=1.25; 95% CI:
1.09-1.44) and more so in women (OR=1.78; 95% CI: 1.50-2.12). They further
reported that cardiovascular disease increased with visceral adipose tissue
categories irrespective of whether individuals had diabetes mellitus. Thus the body
composition changes associated with an increased WC and WHR as found by the
various authors could increase the risk for IHD in PLWHA and require management.
Section 2.3.3.2.7 consists of a discussion of the metabolic risk factors for IHD and

how management of HIV infection increases them in PLWHA.

Metabolic risk factors: Diabetes Mellitus and altered lipid profile

Diabetes mellitus and an altered lipid profile are known risk factors for IHD. The
INTERHEART study demonstrated that the association between diabetes mellitus
and AMI when adjusting for age, sex and geographical region was OR=4.26 (95%
Cl: 3.51-5.18) for women and OR=2.67 (95% CI: 2.36-3.02) for men (Yusuf et al.,
2004). Jeppesen et al. (1997) indicated that the age-adjusted incidence of an IHD
event during an eight-year follow-up period differed according to lipid profile
component changes in men. The prevalence of an IHD event was 11.4% in
individuals with high TG and low HDL, 8.2% in high LDL and 17.5% in individuals
with combined high TG, low HDL and high LDL levels.

Diabetes and altered lipid profiles are a concern in PLWHA due to the relationship
between HAART and diabetes and altered lipid profiles. De Wit et al. (2008) have
shown the incidence of diabetes per person-years of follow-up to be 5.72 per 1 000
person-years of follow-up (95% CI: 5.31-6.13) in PLWHA. The incidence also
increased significantly with cumulative exposure of HAART (p=0.0001) (De Wit et
al.,, 2008). The following antiretroviral drugs were associated with diabetes:
Stavudine (RR=1.13; 95% CI: 1.08-1.15; p=0.0001), Zidovudine (RR=1.05; 95% CI:
1.01-1.10; p = 0.01) and Didanosine (RR=1.06; 95% CI: 1.01-1.11; p=0.02)
Additional factors associated with new-onset diabetes were a reduction in HDL
(RR=0.75; 95% CI: 0.58-0.96; p=0.02), an increase in TG (RR=1.64; 95% CI: 1.50—
1.80; p=0.0001) and fat gain (RR=1.36; 95% CI: 1.09-1.68; p=0.006) (De Wit et al.,
2008).

Changes in lipid profiles occur in PLWHA, but there are differences when individuals
are on HAART compared to HAART-naive. Borato et al. (2012) found that a
significant reduction in HDL occurs in PLWHA treated with HAART compared to
those who were not. In contrast, individuals receiving therapy also had significant

increases in total cholesterol, LDL and TG (Borato et al., 2012). Literature from
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Friis-Mgller et al. (2003) sheds light on how the various antiretroviral drug classes
influence the lipid profile in PLWHA. They demonstrated an altered cholesterol level
> 6.2 mmol/l associated with NNRTI (OR=1.79; 95% CI: 1.45-2.22; p=0.0001), PI
(OR=2.35; 95% CI: 1.92—-2.87; p=0.0001) and NNRTI and PI combined (OR=5.48;
95% CI: 4.34-6.91; p=0.0001). In addition, an HDL lower than 0.9 mmol/l was
associated with NRTI (OR=1.35; 95% CI: 1.06-1.71; p=0.02) and Pl (OR=1.46;
95% CI: 1.20-1.77; p=0.001). Lastly, a TG greater than 2.3 mmol/l was associated
with all drug classes: NRTI (OR=1.48; 95% CI: 1.22-1.79; p=0.0001), NNRTI
(OR=2.06; 95% CI: 1.73-2.45; p=0.0001), Pl (OR=2.90; 95% CI: 2.47-3.40;
p=0.0001) and NNRTI and PI combined (OR=4.66; 95% CI: 3.82-5.67; p=0.0001).
Thus the development of diabetes and an altered lipid profile could be risk factors
for IHD in PLWHA, and require monitoring and management in the HAART era.
Section 2.3.3.2.8 consists of an explanation of the inflammatory risk factor marker

hs-CRP, and why this marker can be used to monitor risk for IHD.

2.3.3.2.8 Inflammatory risk factor marker: Hs-CRP
Systemic inflammation plays an important part in the pathophysiology of IHD, and is
stimulated by certain risk factors for IHD. A summary of these risk factors is

presented in Figure 2.2 below.

Systemic Inflammation \

Physical
inactivity

Diabetes
Mellitus

(Smith et al., 2012; Das and O’Keefe, 2008; Mora et al., 2007; Ambrose and Barua, 2004;
Spranger et al., 2003).

Figure 2.2:  Risk Factors for IHD that Stimulate Systemic Inflammation

High-sensitivity CRP is a marker of inflammation with predictive abilities for
cardiovascular events in the general population (Pearson et al., 2003), and also in
PLWHA (De Luca et al., 2013; Triant, Meigs and Grinspoon, 2009). The suggested
categories of hs-CRP as risk for cardiovascular events are as follows: low risk (less
than 1.0 mg/l), average risk (1.0-3.0 mg/l) and high risk (Hs-CRP>3.0 mg/l)
(Pearson et al., 2003). For PLWHA De Luca et al. (2013) indicated that a high hs-

CRP value was independently associated with a cardiovascular event (OR=1.69;
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95% CI: 1.09-2.64; p=0.02). Furthermore, Triant, Meigs and Grinspoon (2009)
showed that both an elevated Hs-CRP value (OR=2.13; 95% CI. 1.92-2.37,
p<0.0001) and HIV status (OR=1.93; 95% CI: 1.21-2.93; p=0.004) were
independently associated with AMI when adjusting for age, sex, race, HTN,
diabetes and dyslipidaemia. Masia et al. (2007) investigated the relationship of
known IHD risk factors with CRP in PLWHA. They found that CRP levels correlated
positively with total cholesterol (p=0.01), LDL (p=0.001), TG (p=0.04) and the
Framingham Risk Score (FRS) (p=0.006) and negatively with HDL (p=0.004) during
univariate analysis. In multivariate analysis factors independently associated with
CRP were LDL (p<0.001), HDL (p=0.001), cigarette smoking (p=0.019) and HAART
(p=0.021). Managing risk factors for IHD at primary care level that could influence
Hs-CRP and potentially decrease the risk for IHD should therefore be a priority.
Section 2.3.4 provides information regarding IHD risk calculation as a means of

evaluating individuals’ 10-year relative risk of developing IHD.

IHD Risk Calculation

Once individuals have been screened for risk factors of IHD the information can be used to
calculate an individual’s absolute risk of developing IHD by using a prediction equation. IHD
prediction equations specific to PLWHA are not available for use, and the FRS is suggested
as an effective alternative at present (Schambelan et al., 2008). When comparing FRS of
PLWHA with non-infected individuals findings suggest PLWHA have higher scores. De
Socio et al. (2007) evaluated the estimated IHD risk in PLWHA compared to a general
population. The authors found the FRS to be higher (7 [£5]) in PLWHA than non-infected
individuals (6.3 [t5]). In contrast, Hadigan et al. (2003) indicated that the FRS for HIV-
infected subjects (with fat redistribution) compared with age, sex and BMI matched non-
infected participants was significantly different (p=0.002) at 7.4 (+0.6) compared to 5.3
(£0.3). An interesting additional finding was that FRS differed according to pattern of fat
redistribution in PLWHA: lipoatrophy (9.2 [£1.8]), lipohypertrophy (4.3 [+£0.7]) and mixed
lipodystrophy (7.6 [£0.8]). This is therefore an additional component specific to PLWHA that
can further influence their 10-year risk of IHD. Section 2.3.5 consists of information
pertaining to individuals’ self-perception of IHD risk as a means of providing information

regarding subjectively perceived mediated risk for IHD.

Self-Perception of IHD Risk

Perceptions of own risk of developing IHD is a factor that could influence individuals’ health
behaviour, and may impede preventive efforts of lowering individuals’ IHD risk. Perceptions
of IHD are reported to be often underestimated by individuals (Ansa, Oyo-Ilta and Essien,
2007; Hart, 2005; Avis, Smith and McKinlay, 1989). Factors said to influence these
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perceptions are perceptions of generally poor health; presence of other risk factors for IHD
and a greater knowledge regarding risk factors (Meischke et al., 2000). Only one study of
perception of risk for IHD in PLWHA is available. Cioe, Crawford and Stein (2013)
evaluated PLWHA'’s perception regarding risk for cardiovascular disease using the
Perception of Risk of Heart Disease Scale. They also collected data concerning individuals’
knowledge of cardiovascular disease using the Heart Disease Fact Questionnaire, and
estimated individuals’ own estimate of risk with the FRS. The authors found the risk factor
knowledge score to be fairly high (19 [£3.5]), mean total score on the Perception of Risk of
Heart Disease Scale 53.1 (£5.9) and FRS 7.9 (x6.0). The authors found a statistically
significant (p=0.01), though weak, association between estimated (FRS) and perceived risk
for IHD (r=0.24). In addition, they found no significant relationship between demographic
variables and perceived risk (p=0.98) or risk factor knowledge (p=0.21). The authors
suggested that intervention programmes are needed in PLWHA to improve risk-perception
of individuals by focusing on the role that risk factors, such as physical inactivity, play in

increasing cardiovascular disease risk.

Section 3 of the literature review is presented in section 2.4, and consists of information

regarding physical activity modification as a means of influencing the risk for IHD.

SECTION 3 - PHYSICAL ACTIVITY MODIFICATION AS PREVENTION STRATEGY FOR
IHD

The literature regarding physical activity modification in this section is discussed under
headings: definition of physical activity, Public Health physical activity recommendations,
moderate-intensity exercise effects in PLWHA, methods of promoting physical activity at

primary care level and, lastly, home-based pedometer walking programmes.

Definition of Physical Activity

The definition of physical activity needs to be clear, in order to distinguish this term from
fitness terminology, such as exercise and physical fitness. Physical activity is defined as
any body movement produced by the contraction of skeletal muscles that results in
increased caloric requirements above resting energy expenditure (ACSM, 2010). Exercise,
on the other hand, is a type of physical activity that is planned, structured and includes
repetitive body movements to improve or maintain one or more components of physical
fitness (ACSM, 2010). Physical fitness is related to ability to perform physical activity due to
certain physical attributes (ACSM, 2010). Physical activity is related to what an individual

does throughout the day, where exercise focuses only on a certain part of the daily routine.
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Physical activity modification can thus be defined as an attempt to include more body

movement in the daily routine in an effort to achieve the Public Health recommendations.

Public Health Physical Activity Recommendations

Public Health physical activity recommendations are available as a guide to promote health
and prevent chronic conditions such as IHD in the general population. At conception of the
research project the ACSM and American Heart Association’s physical activity
recommendations (Haskell et al., 2007) were used to guide phase 2 of the research project.
Since then additional guidelines with slight differences have been published, e.g. the British
Association of Sport and Exercise Sciences’ ABC of Physical activity for Health (O’Donovan
et al.,, 2010) and the 2011 Canadian Physical Activity Guidelines (Trembly et al., 2011).
Table 2.3 gives a summary of the recommendations for adults 18-65 years of age from the
ACSM and American Heart Association, as used in the walking programme formulation in

the research project.

Table 2.3: Public Health Physical Activity Recommendations for Adult

Authority Physical activity recommendations Reference
ACSM/AHA | Adults aged 18-65 years of age Haskell et al.
(2007)

Moderate-intensity aerobic physical activity for a minimum of
30 minutes on five days each week or vigorous-intensity
aerobic activity for a minimum of 20 minutes on three days
each week. Combination of moderate- and vigorous-intensity
activity can be combined to meet recommendations.

Moderate-intensity aerobic activity (equivalent to brisk walking)
with noticeable acceleration in heart rate can be accumulated
toward the 30 minutes minimum by performing bouts each
lasting 10 or more minutes. Vigorous-intensity aerobic activity
(e.g. jogging) with rapid breathing and a substantial increase in
heart rate.

In addition, at least twice a week performing activities using the
major muscles of the body that will result in muscle
strengthening and endurance. Persons who wish to further
improve their personal fitness, reduce risk for chronic diseases
and disabilities, or prevent unhealthy weight gain will likely
benefit by exceeding the minimum recommended amount of

physical activity.

It is important to remember that the moderate- and vigorous-intensity physical activity
proposed in the recommendations are in addition to the physical activity accumulated in the
course of normal daily living. Walking more than 10 000 steps per day has also been
suggested as recommendation to achieve health benefits by being active (ACSM, 2010).
The physical activity recommendations for PLWHA are very similar, except that moderate-
intensity physical activity is preferred over vigorous-intensity to prevent possible immune

suppression with more intense exercise (ACSM, 2010). This recommendation is proposed
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by the European AIDS Clinical Society (Lundgren et al., 2008) and supported by a
systematic review on the effects of aerobic exercise in PLWHA (O’Brien et al., 2010). That
review included 14 randomised controlled trials, and found that performing aerobic exercise
or a combination of resistive and aerobic exercise for at least 20 minutes, at least three
times per week for at least five weeks, was safe for PLWHA who are medically stable.
Table 2.4 consists of the physical activity recommendations for PLWHA as proposed by the

European AIDS Clinical Society.

Table 2.4: Physical Activity Recommendations for PLWHA

Authority Physical activity recommendations Reference
EACS Promote an active lifestyle to prevent obesity, hypertension, | Lundgren et al.
and diabetes. (2008)

Encourage moderate-intensity rather than vigorous exercise.

Encourage self-directed moderate-intensity physical activity
e.g. use stairs, walk to work or cycle, swim and/or hike.

Achieve cardiovascular fitness, e.g. 30 minutes of brisk walking
five days per week.

Maintain muscular strength and flexibility.

¢ EACS (European AIDS Clinical Society)

Studies have evaluated the effects of moderate-intensity exercise in PLWHA, and a

summary is set out in section 2.4.3.

Moderate-Intensity Exercise Effects in Adult PLWHA

Moderate-intensity exercise is beneficial in PLWHA as it is reported to influence a number
of factors. As expressed in metabolic equivalents it is equal to 3.0-6.0 metabolic
equivalents (Haskell et al. 2007), and can be evaluated as a percentage of heart rate
reserve (HRR), oxygen uptake reserve (VO,R) or maximal heart rate (HRm.x) (ACSM,
2010). Moderate-intensity physical activity quantified in these parameters is 40%-59% HRR
or VO2R or 64%-76% HRmax. A summary of moderate-intensity exercise effects on selected
IHD risk factors in PLWHA is supplied in Table 2.5.
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Table 2.5: Moderate-Intensity Exercise Effects in Adult PLWHA
Reference Population I?a tnugdt}" Intervention Outcome
Dudgeon HIV-infected Six weeks IG: Supervised three to | Significant increase in
etal. men (n=26) five minutes warm-up, | lean tissue mass in IG
(2012) 30 minutes at 60-75% | (p<0.001).
Mean age (yrs): HRax ON stationary
IG (43.1 [£1.3]) cycle or treadmill, three | No significant change in
CG (46.6 [£1.5]) to five minutes of cool- | physical activity in IG
down. Upper and lower | (p=0.38) or CG (p=0.42)
body resistance and no between-group
exercise at correct difference (p=0.29).
intensity level. No significant changes in
Two times/week. IG or CG in the following
measures: selected pro-
CG: Did not receive inflammatory cytokines,
intervention. No other growth hormone:
specific instructions IG (p=0.3), CG (p=0.5),
noted. cortisol: 1G (p=0.3), CG
(p=0.1).
No significant changes in
anthropometric and
strength measures.
Ogalha et | HIV-infected Six months | IG: Monthly dietary Significant decrease in
al. (2011) | men (n=34) and counselling (50 body fat % (p=0.04), RHR
women (n=29) minutes). Supervised (p=0.001), hip
aerobic, resisted and circumference (p=0.001),
Mean age (yrs): stretching gym glucose level (p=0.04) in
IG (42.06 programme, one hour, | the IG. Significant
[£7.45]) three/week at training increase in muscle mass
CG (44.25 target HRmax Of 75%. (p=0.001) and CD, count
[£11.45]) (p=0.001) in the IG.
CG: Monthly dietary Significant decrease in
counselling (50 BMI (p=0.02) and hip
minutes). Thirty circumference (p=0.001)
minute orientation of in the CG.
benefits of regular Significant increase in
physical activity. CD, count (p=0.04) in the
Encouraged to perform | CG.
running, biking or
walking for one hour, Significant changes
three times/ week. occurred in QOL in both
groups.
Mutimura HIV infected Six months IG: Supervised Significant reduction in
et al. men (n=40) and aerobic, resisted and body fat redistribution
(2008) women (n=60) stretching gym (p<0.0001), BMI

Mean age (yrs):
IG (37.8 [£5.5])
CG (37.5[16.9])

programme, three/

times, one and a half

hour/sessions,
alternating days.

Intensity of exercise
increased from 45%
HRmax in the first three
weeks to 60% HRmax in
the next six weeks to
75% HRax by the end

of study.

CG: Did not receive

exercise. No other
specific instructions
noted.

(p<0.05), WC (p<0.0001),
WHR (p<0.0001), body
fat % (p<0.0001) changes
in |G compared to CG.

Significant increase in
VO max (p<0.0001) and
QOL (p<0.05) changes in
IG compared to CG.
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Reference

Population

Study
length

Intervention

Outcome

Fillipas et
al. (2006)

HIV-infected
men
(n=40)

Mean age (yrs):

IG (43.3 [+7.7])
CG (43.7 [+10])

Six months

IG: Supervised
aerobic, resistance
exercise group class,
twice weekly. Each
session (60 minute)
began with five
minutes warm-up,
aerobic and
strengthening routine
and ended with five
minutes cool-down.
Exercise intensity
started at 60% HRmax
and progressed to
75%.

CG: Community
walking 20 minutes,
twice/weekly with
monthly group
sessions. Walking
intensity 60% HRax
and progressed to
75%.

Significant improvement
in IG’s self-efficacy
(p<0.001), RHR
(p<0.001), overall health
QOL factor (p<0.05) and
cognitive function
(p<0.05) compared to
CG.

Dolan et
al. (2006)

HIV-infected
women (n=40).

Mean age (yrs):

IG (43 [£2])
CG (40 [£2])

14 weeks

IG: Home-based
supervised aerobic and
strength training
programme, three
times/week on
alternating days. Each
session started with
five minutes warm-up,
followed by exercise
programme and cool-
down period. Aerobic
exercise intensity was
set at 60% HR,a first
two weeks, followed by
75% thereafter.

CG: Did not receive
exercise. No other
specific instructions
noted.

Significant improvement
in VO, max (p<0.001),
submaximal bike exercise
time (p.0.001), six minute
walk test distance
(p=0.009), upper and
lower body muscle
strength measures, total
muscle area (p=0.02) and
muscle attenuation
(p=0.03) in the IG
compared to the CG.
Significant reduction in
WC (p=0.03) in the IG
compared to the CG.

4 |G (intervention group), CG (control group), QOL (Quality of life), yrs (years)

Additional benefits of moderate-intensity exercise in PLWHA include improvement in

functional aerobic capacity, as demonstrated by increased treadmill time (Hand et al.,

2008), life satisfaction (Gomes et al., 2010) and decreased levels of depression (Neidig et

al., 2003). No published literature is available concerning the effects of a home-based

pedometer walking and education programme on the risk factors for IHD in PLWHA; nor is

there any on the effects of an exercise programme on the IHD inflammatory marker Hs-
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CRP. The present research project will provide evidence for such a programme that can be

implemented to promote physical activity in PLWHA at primary care level.

Methods of Promoting Physical Activity at Primary Care Level

Brisk walking is included in physical activity recommendations for incorporating moderate-
intensity activity into one’s daily routine. Ogilvie et al. (2007) investigated effective methods
of promoting walking in adults in a systematic review consisting of 19 randomised and 29
non-randomised controlled trials. They found that interventions tailored to participants’
needs, focusing on the most sedentary, and including individuals motivated to change were
effective (Ogilvie et al., 2007). In addition, interventions targeted at individual level by
including advice and motivational components e.g., pedometers or telephone calls, and
secondly through group programmes, can encourage individuals to walk more, increasing
activity by 30 to 60 minutes per week (Ogilvie et al., 2007). A systematic review evaluating
the characteristics of physical activity promotion programmes indicated that programmes
done at home, unsupervised, informal and which could be done at any time, were most
effective (Hillsdon et al., 1995). Programmes involving frequent professional contact
(usually by telephone) and which promoted moderate-intensity exercise, such as walking,
were also successful (Hillsdon et al., 1995). In addition, Foster, Hillsdon and Thorogood
(2009) reiterated Hillsdon’s findings in a Cochrane review, stating that physical activity
promotional strategies have a moderate effect on increasing self-reported physical activity
in the short- to medium term. The authors found that a mixture of professional guidance
with self-directed activity plus continuing professional support led to a more consistent
result (Foster, Hillsdon and Thorogood, 2009). Thus programmes consisting of motivational
components (professional contact or group support) and monitoring (professional contact or
pedometers), are flexible and home-based could be possible means to promote physical

activity effectively.

Home-Based Pedometer Walking Programmes

Pedometers are small calculators that can be worn to monitor walking quantity, as the
device counts the number of steps (Tudor-Locke and Lutes, 2009). More than 10 000
steps/day is considered “active”, 7 500 to 9 999 steps/day is “somewhat active”, 5 000 to 7
499 steps/day is “light active”, and less than 5 000 steps/day is sedentary (Tudor-Locke
and Bassett, 2004). Intervention studies have evaluated the effect of pedometer walking

programmes on physical activity levels.

A systematic review conducted by Bravata et al. (2007) investigated the effects of
pedometer-based walking programmes on physical activity levels and health outcomes.

The authors found that programmes were beneficial in promoting physical activity (p<0.00)
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and participants on average increased their steps/day by 26.9% above baseline. A
reduction in BMI was possible (p=0.03), and was related to age (p=0.00) and having a step-
count goal (p=0.04). Participants could also significantly reduce their SBP (p<0.00), and
this was related to a higher baseline blood pressure value (p=0.00) and increase change in
steps/day (p=0.08). In addition, Richardson et al. (2008) investigated the effect of a
pedometer-based walking programme on weight loss in a meta-analysis of which nine
studies met the specific inclusion criteria. The median duration of studies ranged from four
weeks to one year, with a median of 16 weeks. The pooled estimation of weight change
possible with such programmes was a loss of 1.27 kg (95% CI: -1.85 to -0.70 kg), with
longer intervention having greater effect (Richardson et al., 2008). Providing a pedometer
as a self-monitoring tool while walking is therefore a possible means of promoting

increased activity and gaining health benefits that could influence IHD risk.

To assist in meeting the Public Health physical activity recommendation of 30 minutes of
moderate-intensity brisk walking while using a pedometer, walking has been translated to
steps. Marshall et al. (2009) and Tudor-Locke et al. (2005) indicated that walking at a
speed of 100 steps/minute was found to be approximately equal to moderate-intensity
walking. To meet the physical activity recommendations individuals are therefore
encouraged to walk a minimum of 3 000 steps in 30 minutes, or alternatively, three bouts of
1 000 steps in 10 minutes (Marshall et al., 2009; Tudor-Locke et al., 2005).

The effects of pedometer walking programmes on selected IHD risk factors in the general
population have been evaluated by a number of authors. Table 2.6 is a summary of such
programmes. Studies presented were not included in the systematic review of Bravata et al.
(2007) or the meta-analysis of Richardson et al. (2008).

Information presented in the table provides evidence regarding the following:

= The influence of pedometer exercise prescription on the outcome (risk factors for IHD)

of a pedometer walking programme.

= The difference in result between several short bouts of walking (10 minutes three times

per day) compared to a single long one (30 minutes).

= The difference in result between accumulating 10 000 steps per day compared to 30

minutes of additional walking per day.



46

The contrasting results between participating in a programme which progresses
incrementally to achieve a 3 000 step increase in step-count compared to a programme

starting with the 3 000 step goal.

The added benefit of prescribing a walking programme according to heart rate levels or
asking individuals to document their daily step-count or dyspnoea level in a physical

activity diary.

The effect of a pedometer walking programme on inflammatory markers, as conducted
by Gray et al. (2009).

Dropout rates of home-based pedometer walking programmes and information

regarding adherence to pedometer exercise prescriptions.
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Table 2.6: Pedometer-Based Walking Programmes Focusing on Achieving Physical Activity Recommendations as Prevention Strategy
for IHD Risk Factors

Study Methods Participants Interventions Outcomes Adherence

Serwe et al. Randomised controlled | 60 inactive Eight weeks home-based Significant increase in Fifty-three of the original 60

(2011) trial with two walking premenopausal pedometer walking programme. | pedometer steps per day in | participants completed the

Total population:
60 participants

groups (walking bouts
differed) and control

group

healthcare women self-
reported not to engage
in =2 30 minutes of
physical activity on
more than two
days/week for the past
three months.

Mean age:

Walking group #one
(38.2 [£7.3])
Walking group #two
(37.1[£7.2])
Control group

(36.3 [£8.1])

(Both walking groups consisted
of n=20)

Intervention group (1G):

The intervention participants
received a pedometer, walking
log and were instructed not to
change their diet. IGs were
instructed to walk for 30 minutes
daily at 60%-70% HRR five
days/week.

Walking group #one performed
three x 10 minutes of walking
five days/week. Walking group
#two completed the prescribed
walking in one continuous 30-
minute bout five days/week.
Walking logs were returned
weekly, and participants
received biweekly telephone
calls for monitoring purposes.
Control group (CG):

Asked to maintain normal
physical activity and diet during
intervention period

both walking groups
(p<0.001) from baseline,
but no significant
differences between the
two groups.

Significant reduction in hip
circumference (p<0.05),
SBP (p<0.05) and DBP
(p<0.01) in walking group
#one from baseline.
Significant increase in six-
minute walk test distance
(p<0.05) in walking group
#one from baseline.

Significant decrease in hip
circumference (p<0.001)
and DBP (p<0.05) in
walking group #two from
baseline. Significant
increase in six-minute walk
test distance (p<0.01) in
walking group two from
baseline.

No significant changes
noted in control group.

study. Dropout rate at eight
weeks was thus 12%.

Lost to follow-up:

CG (n=1)

Walking group #one (n=3)
Walking group #two (n=3)

Reasons for lost to follow-
up not supplied.

Adherence to walking
programme was calculated
as a percentage of total
prescribed sessions
completed. Adherence in
walking group #one was
69% and 80% in walking
group #two. Adherence was
not significantly different
between groups (p=0.239).
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Study Methods Participants Interventions Outcomes Adherence
Zoelliner et al. Longitudinal feasibility | 83 vulnerable African- Six months community 63% of participants Sixty six of the original 83
(2010) study Americans of whom pedometer walking programme | increased daily steps, 25% | participants completed the

Total population:

83 participants

94% were female.

Mean age:
44 [£13] years

led by community coaches.

All participants received a
pedometer diary and
pedometer, and were instructed
on the proper use of the device
and instructed to record daily
steps in diary. Participants
attended weekly goal-setting
appointments with coaches, and
educated on the 10 000
steps/day walking
recommendation.

Immediate aim:

Set own realistic walking aim
per week. No specific
instructions regarding time
spent walking, steps/week
achieved or intensity level.

had no change and 12%
regressed in activity level.
Significant association
between reduction in TG
(p=0.04) and % of body fat
(p=0.01) with physical
activity levels.

study. Thus the dropout rate
was 20%.

Reason for loss to follow-up
not supplied.

Musto et al.
(2010)

Total population:

84 participants

Longitudinal quasi-
experimental study.
Participants grouped
as active or control
following intervention.

84 university women
taking less than 5000
steps/day.

Mean age:

Active group (46.3
+10.4) years
Control group (45.7
1+9.5) years

12-week university worksite
programme.

All participants received a
pedometer, guide to programme
details, daily step log and an
education booklet. The
education booklet provided
information regarding health
benefits of physical activity, tips
for increasing steps through
lifestyle activity and basic
nutrition information.

Ultimate aim:

Incremental 10% increase in
step-count per week from
baseline. Once a participant
reached the 10 000 step-count

Significant increase in
pedometer step-count
(p=0.001) in active and
control group with
significant self-reported
activity (SUAQ) (p=<0.001)
in activity group.

Significant reduction in
weight (p<0.001), BMI
(p=0.001) and RHR
(<0.001) in active group.

Seventy seven of the
original 84 participants
completed the study.
Dropout rate was thus 8%
at 12 weeks.

Lost to follow-up:
(n=7)

Reasons for lost to follow-
up: personal reasons.

Twenty control participants
did not log their weekly
steps in their daily step log.




49

Study

Methods

Participants

Interventions

Outcomes

Adherence

goal, weekly progression
reduced to three percent.

Gray et al. (2009)

Total population:
66 participants

Randomised control
trial with walking and
control group

66 participants (gender
distribution not
specified) self-classified
as not meeting PA
recommendations.

Mean age:

Walking group (48.1
[£9.2]) years
Control group (51.3
[£8.3]) years

12-week community walking
intervention in Glasgow.

Intervention group (IG) (n=32):
One physical activity
consultation combined with
pedometer-based walking
programme.

Ultimate aim:

Gradually increase mean step
count by 3 000 steps/day on at
least five days of the week over
first six weeks. Remaining six
weeks instructed to maintain
walking aim.

Control group (CG) (n=34):
Asked to maintain normal
walking levels.

Significant increase in IG’s
pedometer step-count
(p<0.001) by 3 300 (2
215) steps/day. No
significant change in CG
activity level.

No significant changes in
weight, BMI, % body fat,
waist:hip ratio, blood
pressure, fasting glucose
and insulin, homeostatic
model assessment of
insulin resistance, hs-CRP
and selected pro-
inflammatory cytokines of
IG or CG.

Forty eight of the original 66
participants completed the
study. Dropout rate was
thus 27%.

Lost to follow-up:
IG (n=8)
CG (n=10)

Reasons for lost to follow-
up: injury, personal
reasons, failed to turn up,
not contactable, other
commitments, randomised
to control group,
dissatisfaction with
pedometer and inability to
fast.

Baker et al. (2008)

Total population:
79 participants

Randomised control
trial with walking and
control group

63 women and 16 men
from lower
socioeconomic group
self-classified as not
meeting PA
recommendations.

Mean age:
47.3 (£9.3) years

12-week community walking

intervention in West of Scotland.

Intervention group (IG) (n=39):
One physical activity
consultation with 12-week
unsupervised home-based
incremental pedometer walking
programme.

Ultimate aim: 3000 steps from
baseline on five days per week.

Control group (CG) (n=40):
Asked to maintain normal
walking levels.

Significant increases in IG’s
pedometer step count
(p<0.001), leisure-time
walking (IPAQ) (p=0.02)
and positive effect
(PANAS) (p=0.027). Mean
between-group different
change in step-count was
3022 per day (p < 0.001).
Significant decrease in time
in weekday (p=0.03),
weekend (p=0.001) and
total sitting (p=0.001) as
measured with IPAQ. No
overlapping changes in CG.

No significant changes in
PANAS negative, EQ-5D

Sixty-four of the original 79
participants completed the
study. Dropout rate was
thus 19%.

Lost to follow-up:
IG (n=7)
CG (n=8)

Reasons for lost to follow-
up: injury, personal
reasons, not contactable,
other commitments,
dissatisfaction with
pedometer.
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Study

Methods

Participants

Interventions

Outcomes

Adherence

Quality of life, BMI, waist
and hip circumference,
WHR, % body fat, blood
pressure, heart rate, total
cholesterol, HDL,
cholesterol: HDL ratio.

Tully et al. (2007)

Total population:
106 participants

Randomised control
trial with two walking
groups (differing in
frequency per week)
and a control group

64 women and 42 men
sedentary adults (not
more than one
moderate-intensity
exercise per week in
the last six months).

Mean age:

Walking group #one

(47.80 [£5.97]) years
Walking group #two

(46.37 [£4.76]) years
Control group

(49.05 [£6.31]) years

12 week unsupervised home-
based pedometer walking
programme.

Intervention groups (IG)
(Walking group #one: n=44),
(Walking group #two: n=42):
Participants received a
pedometer and diary. They were
asked to document steps,
duration of the walk, level of
dyspnoea and any comments or
difficulties experienced during
each walk. Every two weeks
dairies were returned and new
diaries were posted to
participants. The researcher
phoned the participants every
two weeks to resolve difficulties.

Immediate aim:

Walk briskly for 30 minutes for
12 weeks. Participants could
choose to do a long bout of 30
minutes or 10 minutes three
times/day.

Walking group #one: frequency
three times/week.

Walking group #two:

frequency five times/week.

Control group (CG) (n=18):
Maintain lifestyle for 12 weeks.
Given a diary and asked to

Walking group #one:
Significant decrease in
weight (p=0.02), BMI
(p=0.03), waist (p<0.001)
and hip (p=0.004)
circumference, SBP
(p=0.002), log transformed
TG (p=0.002), total
cholesterol: HDL (p<0.001),
distance walked with the 10
meter shuttle walk test
(p<0.001).

Walking group #two:
Significant decrease in
waist (p<0.001) and hip
(p=0.02) circumference,
SBP (p<0.001) and DBP
(p=0.01) and distance
walked with the 10 meter
shuttle walk test (p<0.001).

Small percentages of both
walking programmes were
completed in multiple bouts
(three day: 2.7% and five
day: 6.5%)

CG:
No significant changes
observed in CG.

Significant differences in
distance walked with the 10

Ninety three of the original
106 participants completed
the study. Dropout rate was
thus 12%.

Walking group #one:
Completed (n=39)
Withdrew (n=5)

Il health (n=2)

Lack of time (n=3)

Walking group two:
Completed (n=36)
Withdrew (n=6)
lll-health (n=3)

Lack of time (n=2)
Walking-induced injury
(n=1)

CG:

Completed (n=18)
Withdrew (n=2)

Il health (n=2)

Walking adherence was
defined as number of days
completed as a percentage
of number of days
prescribed.

Adherence was 89.3% in
walking group one and
82.6% in walking group two.
No significant difference
observed between groups
(p=0.42).
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Study

Methods

Participants

Interventions

Outcomes

Adherence

document any exercise that they
did above their normal activity.
After 12 weeks they were given
a pedometer and invited to
begin their own walking
programme.

IG and CG were asked not to
change their diet during the 12
weeks.

meter shuttle walk test
(p=0.04) and TC: HDL
(p=0.04).

Significant between group
differences observed in
walking groups for time
spent walking (p=0.04):
Significant differences
between walking groups for
time spent walking
(p=0.04): walking group
#one (29.5 £10.5) and
walking group #two (26.9
+10.8).

Tully et al. (2005)

Total population:
31 participants

Randomised control
trial with walking and
control group

18 women and 13 men
sedentary adults (taking
less than 20 minutes of
moderate intensity on 2
days or less per week in
the last six months).

Mean age:

Walking group (55.52
[£3.99]) years
Control group (57.75
[t4.64]) years

12 week unsupervised home-
based pedometer walking
programme.

Intervention group (IG) (n=12):
Participants received a
pedometer and diary.

Follow-up telephone calls every
two weeks to encourage
compliance and assess any
difficulties.

Immediate walking aim:

Walk briskly for 30 minutes, five
days/week for 12 weeks.
Participants could choose to do
a long bout of 30 minutes or 10
minutes three times/day

Control group (CG) (n=10):
Maintain habitual lifestyle and
not to change their activity.

Significant increase in
distance walked with the 10
meter shuttle walk test
(p=0.015) in IG compared
to CG.

Significant decrease in SBP
(p=0.02), DBP (p=0.0001)
and 10-year risk estimate
for stroke based on SBP
(p=0.00) in IG. Significant
decrease in 10-year risk
estimate for IHD based on
SBP in IG (p=0.032) and in
CG (p=0.00). No
differences between groups
for above.

Only four individuals
performed walking
programme in multiple
bouts per day. The majority
(n = 17) preferred a 30-
minute stint. Mean time
spent walking per day was

Twenty-six of the original 31
participants completed the
study. Dropout rate was
thus 16%.

Lost to follow-up:
IG (n=4)
CG (n=1)

Reasons for lost to follow-
up: ill health and lack of
time.

Walking adherence was
defined by expressing the
number of minutes walked
as a percentage of the
number of minutes
prescribed. Adherence was
90.3%.
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Study

Methods

Participants

Interventions

Outcomes

Adherence

27.72 (£9.79) minutes.

No significant changes in
weight, BMI, WC, WHR and
lipid profile.

Tudor-Locke et al.

(2002)

Total population:
9 participants

Observational pilot
study

Six women and three
men, recently
diagnosed with type two
diabetes, accumulating
less than one hour of
physical activity per
week.

Mean age:
53 (16) years

All participants received
education regarding diabetes
self-management: nutrition,
blood glucose monitoring,
medication and exercise.

Initial eight-week First Step
Programme included one month
of weekly meetings and
unsupervised home-based
pedometer walking. The
following month participants
continued with walking without
contact from programme staff.

Significant changes were
observed in WC (p=0.005),
resting SBP (p=0.02), and
walking time (22.6 minutes
per day)

No significant changes in
weight, WHR, hip
circumference, RHR and
DBP.

Adherence issues not
reported and all participants
completed assessments at
baseline, four and eight
weeks.

+ SUAQ (Stanford Usual Activity Questionnaire), PANAS (Positive and Negative Affect Schedule), IPAQ (International Physical Activity Questionnaire), EQ-5D (Euro
Quality of Life), RHR (resting heart rate), SBP (systolic blood pressure), DBP (diastolic blood pressure), WC (waist circumference) and WHR (waist:hip ratio).
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The walking programme in study four was structured using the findings of Table 2.6 as
guide. The programme’s weekly step count increased incrementally and frequency per
week started at three times per week and then progressed over time to ultimately reach five
times per week as a means to maintain participants’ adherence to the programme.
Participants had the freedom of performing their walking in short bouts or one long bout
while monitoring breathlessness and heart rate. The specifics regarding the intervention

programme is available for review in Appendix 47.

CONCLUSION

Human immunodeficiency virus infection is a significant health burden in SA, with
prevalence higher in women and affecting both genders between 15-49 years of age more
frequently. With local HAART initiation guidelines now being aligned with those
recommended internationally, the future causes of mortality in PLWHA in SA could shift to
non-AlDS-related conditions, such as IHD. Risk factors for IHD are already reported to be
increasing in the South African public. International data suggests that PLWHA are at a
higher risk of IHD due to HIV infection-mediated factors, traditional risk factors for IHD and
HAART exposure. The need for rehabilitation services to prevent, manage and control risk
factors for IHD - that could also lead to disability - is therefore extremely important in the
general population, as well as in the emerging chronic disease era of HIV. Healthcare
workers such as physiotherapists will have to consider innovative ways to offer
rehabilitative services, as the burden related to HIV is greater in SA than other parts of the
world. A home-based walking programme, including a self-monitoring tool such as a
pedometer could be one such intervention, promoting walking amongst PLWHA and

thereby decreasing the risk of IHD, and promoting general health.

Chapter 3 consists of the literature related to the instrumentations and outcome measures

used in the research project.
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CHAPTER 3

3.

3.1

INSTRUMENTATION FOR TESTING AND MEASURING OUTCOMES

INTRODUCTION

This chapter discusses the instruments and outcome measures used in the data collection
process. Justification of their choice will also be discussed. The instruments and outcome
measures are linked to the study objectives of each aim of the research. The project was
divided into two phases: Phase 1 consisted of an observational study (1) and a qualitative
study (2), the two running concurrently. Both provided support for the material for the
education physical activity diary. This diary was developed in study 3 before phase two, as
it was used in the intervention. Phase 2 consisted of an intervention that was evaluated with
a randomised controlled trial (study 4). Table 3.1 is a representation of the instruments or
outcome measures used to evaluate a specific variable related to an aim or objective of a

particular study in the research project.

Table 3.1: Overview of Instruments and/or Outcome Measures and the

Relationship with the Specific Objectives and Aims

Aim/objective Variable Instrument/Outcome measure

Phase 1: Study 1

To determine physical activity | Physical activity levels Demographic questionnaire (1)
levels, in individuals living with Yamax SW200 pedometer
HIV (on HAART).

To determine perceived stress | Perceived levels of stress Cohen’s Perceived Stress Scale-10 (PSS-

levels, in individuals living with 10)
HIV (on HAART).
To determine selected known Smoking history Demographic questionnaire (1)
associated risk factors for IHD,
in individuals living with HIV Diet Demographic questionnaire (1)
(on HAART).
RHR and Blood pressure Microlife BP A100 automated
sphygmomanometer
Waist and hip Butterfly non-stretch tape measure
circumference
Calculation:
WHR Waist (m)/Hip (m)
BMI (kg/m?) Simple Choice portable electronic scale
= Weight Poster paper, Fagram non-stretch tape
measure, non-flexible ruler, clinic wall
= Height
Phase 1: Study 2
To determine the nature of the | Self-perception and Semi-structured interview questionnaire
individual’s self-perception and | behaviour Card sort with placement sheet
behaviour in relation to the risk Olympus VN-5500PC Digital voice
for IHD. recorder

Nikon camera
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Aim/objective

Variable

Instrument/Outcome measure

Phase 1: Study 3

To create an education
physical activity diary.

Record of events

Methodological and procedural processes
explained in chapter 6a.
Education physical activity diary

Phase 2: Study 4

To determine physical activity
levels in individuals at a higher
risk of IHD as determined by
study 1.

Physical activity levels

Demographic questionnaire (2)
Yamax SW200 pedometer
Six minute walk test (6MWT)

To determine perceived levels
of stress in individuals at a
higher risk of IHD as
determined by study 1.

Perceived levels of stress

Cohen’s Perceived Stress Scale-10
(PSS-10)

To determine selected known
associated risk factors for IHD
in individuals living with HIV
(on HAART).

RHR and Blood pressure

Waist and hip
circumference

Microlife BP A100 automated
sphygmomanometer
Butterfly non-stretch tape measure

Calculation:

WHR Waist (m)/ Hip (m)

BMI (kg/m?) Simple Choice portable electronic scale

= Weight Micro Health Stadiometer

Height
To determine Hs-CRP, lipid Roche/Hitachi cobas ¢ 501 analyser
profiles and glucose levels in using the following tests respectively:
individuals at a higher risk of
IHD, as determined by study 1. Cardiac C-Reactive Protein (Lasex) High

Hs-CRP Sensitive test

Lipid profiles Cholesterol Gen.2 test

= Total cholesterol
= HDL
= TG

Glucose levels
LDL

HDL-Cholesterol plus 3" generation test
Triglycerides test

Glucose HK, Gen.3 test

LDL was calculated using the Friedewald
equation

To calculate the ten-year
relative risk of IHD events in
individuals living with HIV/AIDS
using the Framingham Risk
equation.

Ten-year relative risk of
IHD events

Framingham Risk Score

+ RHR (resting heart rate), WHR (waist: hip ratio), BMI (body mass index), Hs-CRP (high sensitivity

C-reactive protein),

(triglycerides).

HDL (high density lipoprotein),

LDL (low density lipoprotein) and TG

INSTRUMENTATION, OUTCOME MEASURES AND TOOLS

A full description, based on literature of each of the instruments/outcome measures, their

properties, and validity and reliability, is discussed below.
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For the Objectives of Aim 1: To determine, in individuals living with HIV (on HAART):
= physical activity levels
= perceived levels of stress

= pon-invasive known associated risk factors for IHD

A pedometer was chosen to assess the level of physical activity as the interest of this study
was to evaluate the amount of walking done by individuals, measured in steps. Walking is
often given as a functional activity to address the risk of IHD and gain health benefits to
manage IHD (Murtagh et al., 2010; Balady et al., 2007; Haskell et al., 2007; Giannuzzi et
al., 2003). An objective way of measuring walking was selected to minimise the influence of
education level and home language of study participants on reliability of data collected, had
reported data been used. Two questions related to physical activity were added to the
demographic questionnaire (1) to determine whether study participants did any form of
formal (supervised) exercise and/or exercised on their own when entering the research
project. The questionnaire provided information regarding participants’ baseline motivation

to be physically active and their preferred method of exercise.

i) Yamax SW200 pedometer
The Yamax SW200 pedometer detects each step taken, and is useful to evaluate
ambulation activities. It is an objective, low-cost tool when compared to an
accelerometer (Berlin, Storti and Brach, 2006). The cost of a Yamax SW200
pedometer range between 20-25 US dollars compared to an accelerometer at 50-400
US dollars per device (Tudor-Locke et al., 2002). It provides information regarding the
quantity of ambulation, activity and is not specific to intensity level. The pedometer
contains a horizontal spring-suspended lever arm that deflects with the up-and-down
motion of the leg in hip movement when walking. An electrical circuit opens and closes
with each detected leg motion, and an accumulated step count is displayed digitally on
a small screen (Tudor-Locke and Lutes, 2009). The Yamax pedometer requires a force
of 2 0.35 gram to register and record a movement (Tudor-Locke and Lutes, 2009). This
force sensitivity threshold censors out “non-step activity”, such as vibrations in a car

journey (Tudor-Locke and Lutes, 2009).

Validity and reliability of the Yamax SW200 pedometer

The Yamax SW200 pedometer is considered valid for assessing physical activity

involving ambulation in free-living physical activity (Schneider, Crouter and Bassett,
2004; Tudor-Locke et al., 2002). It is often used as the criterion when evaluating other
pedometers (Tudor-Locke and Lutes, 2009; Schneider, Crouter and Bassett, 2004).
The convergent validity of this pedometer with a dual-mode accelerometer was noted
to be strong at r=0.74-0.86 (Tudor-Locke et al., 2002) but only fair at r=0.32-0.44
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when comparing four different physical activity questionnaires with the pedometer in
healthy volunteers (De Cocker, De Bourdeaudhuij and Cardon, 2008). It has been
reported that overestimation of physical activity can occur when using a questionnaire
compared to an objective measure such as the pedometer or an accelerometer (Tutor-
Locke et al., 2002). The Yamax SW200 pedometer has been used in the HIV research
sphere to evaluate individuals’ physical activity levels. Ramirez-Marrero et al. (2008)
demonstrated a strong relationship between that brand of pedometer and the moderate
physical activity category of the IPAQ (r=0.76, p=0.04) and fair correlation between it
and an Actigraph accelerometer (r=0.46, p=0.0004) in Hispanic individuals infected
with HIV. The agreement between the Actigraph and pedometer was significant (61%,

kappa=0.25, p=0.01) and the sensitivity of the device was high (96%).

Swartz et al. (2003) reported that the BMI category did not significantly influence
pedometer step counts at any walking speed when the pedometer was used to
measure step-count in a group of healthy volunteers. Individuals were included in this
study if they were normal weight, overweight or obese. The findings of BMI influence
on pedometer step-count at different walking speeds were as follows: 54 m x min™,
p=0.991; 67 m x min™', p=0556; 80 m x min™!, p=0.591; 94 m x min™', p=0.426 and 107
m x min™', p=0.869. The researchers concluded that this particular pedometer had
similar accuracy in groups differing in WC and BMI. This particular study’s findings
were of noteworthy interest, as PLWHA are reported to develop varying degrees of
lipodystrophy on HAART that could influence WC and/ or BMI. Thus, using the
pedometer in PLWHA that might have lipodystrophy would still produce reliable walking

activity findings.

No data is available concerning the reliability of using the Yamax SW200 pedometer in
the South African context. It has been used in a rural South African population (Cook et
al., 2010; Cook, Alberts and Lambert, 2008) and in South African individuals with
diabetes (Van Rooijen, Viviers and Becker, 2010) to evaluate individuals’ physical

activity levels. Concerns about reliability were not reported in these studies.

Number of pedometer assessment days

Variability of step-count exists between days of the week, with the lowest step-counts
registered on a Sunday (Clemes and Giriffiths, 2008; Tudor-Locke et al., 2005). A
common protocol used when evaluating pedometer physical activity is to ask
individuals to wear a pedometer for seven days, and calculate the average number of
steps per day (total steps divided by the number of days) (Berlin, Storti and Brach,
2006). Tudor-Locke et al. (2005) reported that a minimum of three days of observation

are necessary to achieve an intra-class correlation coefficient of 0.80. Clemes and
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Griffiths (2008) later recommended using a seven-day assessment period for a reliable
estimate of habitual activity, including Sundays, considering that variability is noted
between days of the week, gender, BMI and age. The authors also noted that when
using seven days of assessment there was a significant relationship between the mean
step-count and the criterion (adjusted R?=0.91, p<0.001). It was therefore decided to

use a seven-day pedometer assessment period in this research project.

Reactivity to pedometer physical activity assessment

Reactivity is defined as a change in behaviour that could occur due to an individual
wearing a measuring instrument — in this case the pedometer - for physical activity
assessment (Clemes, Matchett and Wane, 2008). Conflicting literature is available
dealing with this concern when using a pedometer to assess physical activity. Eastep
et al. (2004) reported no reactivity in their study participants when they wore a sealed
pedometer for a three-week period following a non-sealed three week period of
assessment. On the other hand, two similar studies, by Clemes, Matchett and Wane
(2008) and Clemes and Parker (2009) reported that reactivity occurs when individuals
wear an unsealed pedometer and are also asked to log their daily step-count. Both
these studies reported that the probability of reactivity is higher in studies where less
than seven days of pedometer assessment is involved. Owing to these contrasting
findings, reactivity was evaluated in pilot study 2 of this project before study 1 to

determine if a sealed or open pedometer should be used.

Cohen’s Perceived Stress Scale-10 (PSS-10)

Cohen’s Perceived Stress Scales were created by Dr Sheldon Cohen of the
Psychology Department of Carnegie Mellon University. Three scales are available for
use; PSS-14, PSS-10 and PSS-4. Permission to use the PSS-10 scale was received
from Dr Cohen (Appendix 9). It was decided to use the PSS-10 scale, as it had been
used previously in SA (Hamad et al., 2008) and also in an international HIV
population group (Paddison et al., 2009; Koopman et al., 2000). This scale was also
recently included in a proposed protocol for evaluating perceived stress in conjunction

with physical activity levels in an American HIV population (Jaggers et al., 2013).

The PSS-10 measures the degree to which a person perceives their life as having
been stressful in the past month. The instrument was designed to evaluate stress in
communities with at least a junior high school educational level. It consists of 10
questions, rated on a 5-point Likert scale that ranges from “0 = never” to “4 = very
often”. The scale consists of four positive (4, 5, 7, and 8) and six negative questions
(1, 2, 3, 6, 9, and 10). Scoring for the positive questions is obtained by reversing

responses e.g. 0=4, 1=3 and 2=2 and calculating a value. Scoring for the negative



i)

59

questions is calculated adding the values in the following manner e.g. 0=0, 1=1, 2=2,
3=3 and 4=4. Scores range from 0 to 40 with a higher score indicating a higher
degree of perceived stress (Cohen and Williamson, 1988). Normative data for the
PSS-10 is available for a large probability sample of USA adults (Cohen et al., 2012).
As no normative data are available for South Africans, a strategy of setting the 75"
percentile as a cut-off to signify a “high” stress level was used in this project. This
procedure was previously suggested by Hamad et al. (2008) when reviewing South

African PSS-10 information.

Validity and Reliability of the PSS-10

The scales are considered valid instruments for assessing perceived stress (Cohen et

al., 1988; Cohen, Kamarck and Mermelstein, 1983). The internal reliability of the
PSS-10 was noted to have a Cronbach’s alpha coefficient of 0.78 compared to the
PSS-14 at 0.75 and the PSS-4 at 0.60 in a large adult USA population (Cohen and
Williamson, 1988). This finding suggests that the PSS-10 is a slightly more reliable
instrument, due to the higher internal consistency than the other PSS scales. This
scale has previously been used in international studies conducted in PLWHA
(Paddison et al., 2009; Koopman et al., 2000). Koopman noted a strong internal
reliability of a=0.88 when using the PSS-10 to evaluate perceived stress and the
relationship with coping strategies, attachment styles and social support in PLWHA in
California. The PSS-10 was used by Hamad et al. (2008) and Fernald et al. (2008) to
evaluate the perceived levels of stress in low-income South Africans living in Cape
Town, Port Elizabeth and Durban. The internal reliability of the PSS-10 was reported
as Cronbach’s alpha of a=0.72. Owing to the suggested validity of the PSS-10 and
the high internal reliability of this scale when assessing perceived levels of stress in
PLWHA - and also in a South African group - it was decided to use the PSS-10 as

outcome measure in this study.

Demographic questionnaire (1)

Demographic variables such as age and gender are known risk factors for IHD, and
always collected in large-cohort IHD studies (Steyn et al., 2005; Yusuf et al., 2004;
NCEP ATP-lll, 2002). In the South African context the distribution of non-
communicable diseases shows inequality according to socio-economic status, with
the heaviest burden identified in poor communities in urban settings (Mayosi et al.,
2009; Schneider et al., 2009). It is also reported that a poorer health status is often
found in SA in less-educated persons (Mfenyana et al., 2006). These factors
necessitated including questions regarding participants’ age, gender, educational
level and employment status on the demographic questionnaire. The questionnaire

thus consisted of questions in four categories: personal background; exercise, as
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reported above; HIV history and IHD risk factors. Two questions were added to
provide information regarding when the HIV-positive status was diagnosed and when
antiretroviral therapy was initiated. This feedback was collated, by reviewing the
participants’ clinic files. Information pertaining to medical and surgical history was

received from the participants, and again, by review of the participants’ clinic files.

The WHO Step Surveillance Manual (2008), the INTERHEART study (Yusuf et al.,
2004) and the INTERHEART Africa study (2005) were reviewed to assist with the
selection of questions pertaining to risk factors, including smoking and diet. The
literature reported that a diet low in vegetable and fruit intake is considered a risk
factor for IHD, and so questions pertaining to vegetable and fruit intake were added.
A diet high in alcohol and low in fish intake is also reported to increase one’s risk for
IHD (Artalejo et al.,, 1996), so relevant questions were added. Lipodystrophy is
reported to develop over time in PLWHA on antiretroviral therapy (Hurley et al., 2011;
George et al., 2009; Pujari et al., 2005), and is also said to increase risk of IHD
(NCEP ATP-IIl, 2002). Questions pertaining to perception regarding weight gain,
weight loss or changes in body shape were added to the questionnaire to facilitate
subjective screening for lipodystrophy. The personal background pertaining to risk of
IHD included questions related to family history of IHD, as this is again said to
increase risk of IHD (NCEP ATP-III, 2002). Symptom-specific screening questions for
shortness of breath, fatigue and chest pain were included as they are known IHD
symptoms (Collins and Dias, 2009), and also often experienced by PLWHA (Myezwa
et al., 2009; Van As et al., 2009). Information on risk facilitated identification and
clarification of when such symptoms were first experienced, and assisted with

deciding whether a participant should be referred to a clinic medical practitioner.

Information regarding smoking, diet, weight and body shape changes also enhances
the trustworthiness of the second study. That study assessed the nature of the
individual’'s self-perception and behaviour in relation to the risk of IHD, and thus
triangulation was achieved, by using both the quantitative and qualitative data to

confirm the presence of risk factors.

Automated sphygmomanometer

A new, portable, Microlife BP A100 automated blood pressure sphygmomanometer
was used in this project to assess RHR and blood pressure. Details of this device
were: model number BP A100; width 151 cm x length 115 cm x height 88 cm; gross
weight 610 g with batteries, and blood pressure range 30-280 mmHg. This device is
of Swiss design, and the manufacturers report that it has been tested according to the

protocol of the British Hypertension Society, and provides the highest possible
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grading for systolic and diastolic measurement accuracy. It consists of a small
display monitor with a cuff attachment. It calibrates automatically after a pause of one

minute after each blood pressure measurement.

Validity and reliability related to using an automated sphygmomanometer

Using an automated blood pressure device is said to be a valid means of assessing
blood pressure, and less “white coat effect” occurs when using this instrument than
the conventional mercury sphygmomanometer (Myers et al., 2011). Pavan et al.
(2012) evaluated the correlation and agreement between blood pressure
measurements when using an automated digital device compared to the conventional
auscultatory sphygmomanometer. The authors noted that the mean difference was
only 1.9 mmHg in SBP and 0.5 mmHg in DBP when the two different devices were
compared. The Pearson correlation coefficients between these two devices when
evaluating SBP and DBP were r=0.97 and r=0.91 (p=0.001) respectively indicating
high association. The Bland-Altman method to test agreement between the two
devices also indicated less than 1% of measures fell outside the two standard
deviation ranges when assessing SBP and DBP reflecting good agreement (Pavan et
al., 2012). Thus the authors concluded that an automated device is a valid tool for
evaluating blood pressure in an adult population. The Microlife blood pressure
technology complies with international guidelines for blood pressure devices, and is
recommended for clinical use in an adult population (Saladini et al., 2011; Stergiou et
al., 2008; Cuckson et al., 2002).

Non-stretch tape measure

A non-stretch, commercially available Butterfly brand tape-measure was used for
waist and hip circumference measurements. The range of the measuring tape was 0
to 150 cm. An additional Fragram tape-measure was available for use in individuals
where the Butterfly length was insufficient. The Fragram tape measure was sufficient

for up to three meters.

Validity and reliability of tape-measure

A non-stretch tape measure is advocated in the ACSM Guidelines for exercise testing
and prescription (2010) as a means of assessing waist and hip circumference
measurements, and this technique was used clinically in a number of projects (Canoy
et al., 2007; Mosca et al., 2006; Dalton et al., 2003). The non-stretch characteristic
reduces variability and improves reliability when performing the technique, simply

because it is unable to stretch.
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Portable electronic scale

A Simple Choice portable electronic scale was used for assessing weight. Details for
this bathroom scale were: weight capacity 150 kg; mass graduation 100 g; 25 mm
LCD display and lithium battery-operated. The device calibrated before each weight
measurement when the researcher tapped the right corner of the scale. This device
was selected as it was easy to transport. The physiotherapy room in Themba Lethu
clinic was used for research sessions. This space was also used by Helen Joseph
hospital physiotherapists intermittently to treat outpatients. Research equipment could
not be stored in the room for lack of space. An easily transportable device for use was

thus needed, and the scale was selected.

Validity and reliability of portable scales

Portable scales are commercially available to the public for self-monitoring of weight.
They are often used in studies when evaluating self-reported- against measured
weight (Lawler et al., 2002; Schmidt et al., 1993). It is thus a clinically valid means of
determining weight, and using the same instrument and standardised assessment

procedure in the research project improved its reliability.

Height measurement instruments phase 1: non-stretch tape measure, poster

paper, non-flexible ruler and clinic wall

The height of study participants in study 1 was measured using white poster paper
taped to the wall of the physiotherapy room, the Fragram tape measure, a non-
flexible ruler and a pen. A stadiometer to measure height was not available in study 1
because clinic stadiometers were in use by nursing staff for clinic activities, the
physiotherapy department of Helen Joseph hospital did not have a stadiometer, all
Wits physiotherapy department stadiometers were in use by other researchers, and
this researcher had not yet acquired enough additional funding to purchase her own.

In study 4 a Micro Health stadiometer became available, and was put to use.

Validity and reliability of using a non-stretch tape measure, poster paper and non-

flexible ruler for height measurement

Valid means of making standing height measurements are a stadiometer, or if that is
not available, a tape measure, with the subject standing against a wall (Hall, 2006).
Using this equipment, with a standardised assessment procedure, ensured that

reliable height data was collected.
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3.2.2 For the Objective of Aim 2: To determine the nature of the individual’s self-perception and

behaviour in relation to the risk of IHD.

Data was generated in study 2 using a qualitative design. The following instruments were

used: a semi-structured interview questionnaire; flash cards (used in card-sort in the

interview); a digital voice recorder for taping the interviews and a conventional Nikon

camera for photographing the cards selected by participants in the card-sort technique.

Semi-structured interview questionnaire

The questionnaire was divided into two sections: questions pertaining to living a
healthy lifestyle and others that focused on IHD. These sections contained key
primary questions and follow-up questions to prompt respondents. Space was made

available for the researcher for field notes.

Content validity of the semi-structured interview questionnaire

The questionnaire was constructed according to the aim of the study. The
questionnaire was reviewed by the Faculty of Health Sciences Postgraduate Protocol
Assessors group and the University of the Witwatersrand Ethics committee. Both
groups consisted of experienced researchers, whose suggestions were incorporated.
The content validity of the questionnaire was further evaluated by sending it to four
qualitative researchers for review in relation to the study objectives. One researcher
declined participation in the process due to other obligations. The remaining three

researchers’ suggestions were implemented.

Flash card for card-sort technique

The card-sort technique is associated with the constructivist approach, specifically
Kelly’s Personal Construct Theory: “they assume that people make sense of the world
by categorising it, and that people can describe their own categorisation of the world
with reasonable validity and reliability” (Rugg and McGeorge, 1997; p.81). Another
explanation is: “Personal Construct Theory is based on the belief that different people
categorize the world differently, but with enough commonality to let us understand
each other but enough differences to make us individuals” (Fincher and Tenenberg,
2005; p.89). Thus the card-sort’s advantages are that it can elicit our individual
understanding about topics and their relationships with each other. It is systematic
and easy to use for both respondents and researchers (Fincher and Tenenberg,
2005; Rugg and McGeorge, 1997).

Several varieties of sorting techniques are available: closed-card sort technique (e.g.

Q sorts), hierarchical sorts; open card-sort (e.g. “all-in-one sorts”) and repeated
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single-criterion sorts (Kerr, Hilari and Litosseliti, 2010; Rugg and McGeorge, 1997). In
open card-sort techniques cards are usually given for participants to categorise. This
might be done once, as in the case of “all-in-one sorts”, or a number of times, as with
repeated single-criterion sorts (Rugg and McGeorge, 1997). Performing a sort
involves several cognitive processes: creating a category for each card, recall of
categories already created, rejecting or accepting categories, generating new
categories and moving cards from one category to another (Kerr, Hilari and Litosseliti,
2010). This card-sort technique might be difficult for individuals from a lower
educational level or for those with a medical condition that might affect cognitive
function. In a multi-cultural population a wide variety of response categories might be
generated, due to different socio-cultural beliefs that could make data analysis very
difficult when an open card-sort is used. In closed card-sort participants are given the
cards to sort according to pre-determined categories e.g. from most important to least
important or into specific clusters (Kerr, Hilari and Litosseliti, 2010). Thus, fewer
cognitive processes are involved, making it easier to perform, and data analysis might

also be less problematic for the researcher.

Card-sort is a qualitative data-collection technique that has been used in the Social
Sciences (Ernest, 2011; Saunders and Thornhill, 2011; Whaley and Longoria, 2009)
and Health Sciences (Killam et al, 2012; Kerr, Hilari and Litosseliti, 2010; Lugina et al,
2004). Three examples of a closed card-sort method used in the Health Sciences are
worth reviewing. Lugina et al. (2004) used semi-structured interviews and card-sort to
evaluate postpartum concerns of women in Dar-es-Salaam, Tanzania. Participants
had to have a minimum of seven years of primary school education to participate in
this study. They were required to sort cards into three predetermined clusters: worry,
interest and confidence. The authors noted that the card-sort technique was more
sensitive in obtaining information about areas of concerns than the results of the
semi-structured interviews. Killam et al. (2012), on the other hand, used a card-sort
method to evaluate nursing students’ viewpoints on the most unsafe aspects of the
clinical setting. In data-collection study participants were asked to rank 43 cards with
statements from “most disagree” to “most agree” on a template. Due to the large
number of cards, students often requested additional time to sort them. This suggests
using fewer cards in the card-sort when constructing a research project. Kerr, Hilari
and Litosseliti (2010) conducted focus groups with individuals living with stroke to
determine what information they would want to have included on a website for stroke
survivors. The authors requested the participants to sort cards according to five
clusters to explore preferences for structuring information on the website: equipment,
keeping well, home and money, out-and-about and friends, and family. The authors

created cards consisting of pictures and words in order to exploit reading and visual
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recognition, that they proposed would increase semantic knowledge of the particular
idea. The cards were of the same size, and were numbered so as not to bias
participants in any way. Information from these three studies supported the use of the
card-sort technique in study 2. In addition, the studies provided information regarding

things to consider when constructing and using flash cards.

Content validity of study flash cards used in the card-sort technique

A review of the literature was carried out regarding aspects of living a healthy lifestyle
and IHD, as in the objectives of study 2, that needed to be included on the flash
cards. Focus areas were identified: infection control, sexual practices, sleep, diet,
physical activity, smoking, stress and adherence to prescribed medication. This
information was used in creating the sentences/phrases on the flash cards. The cards
thus created could support or refute the above categories, thus ensuring participants
had to evaluate each one according to their own knowledge, attitudes and beliefs,
before making a selection. A copy of the set of cards thus created was sent to the
qualitative researchers, together with the semi-structured interview, for content
validity review. Following a suggestion received in feedback, sentences on the cards
were translated into isiZulu, and pictures explaining the statements were added to
provide a visual depiction of the sentence on each card. This method is supported by
Kerr, Hilari and Litosseliti (2010) to enhance semantic knowledge of each particular
idea. Each card thus consisted of a picture with accompanying English and isiZulu
sentences. The sentences or phrases on the cards were short, and in layman’s
English and isiZulu, to ensure participants would find it easy to understand. The cards
were identical in size and writing font to ensure uniformity. Twenty four cards were
created, 23 with pictures and sentences or phrases, and one blank. This was for each
participant to elaborate on other aspects of living a healthy lifestyle in his/her opinion.
The inclusion of this blank card was suggested by an expert clinician with experience

in using card-blank card-sort methodology.

Olympus VN-5500PC digital voice recorder

A battery-operated Olympus VN-5500PC digital voice recorder was used in qualitative
interviews for verbatim transcription at a later stage. That particular voice recorder
had computer connection capability for downloading files onto the researcher’s
computer for safekeeping. Recording interviews by means of an audiotape recorder is
a recognised method of collecting qualitative data (Dicicco-Bloom and Crabtree,
2006).
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iv) Conventional Nikon camera
Triangulation is commonly used in qualitative research to enhance quality and
credibility of data collected (Patton, 1999). One such method is triangulation of
sources: “examining the consistency of different data sources within the same
method” (Patton, 1999; p. 1193). A conventional Nikon camera was used to
photograph the card-sort layout of each participant for record-keeping and analysis.
The photographs facilitated triangulation of sources, with the field notes regarding

cards selected being reviewed together with the photographs.

3.2.3 For the objectives of aim 3:
1)  To determine, in individuals at a higher risk of IHD as determined by study 1:
= physical activity level
= perceived level of stress
* RHR and blood pressure
= waist and hip circumference, WHR and BMI
» Hs-CRP
= lipid profiles (total cholesterol, HDL, LDL, and TG level)

= glucose levels

2) To create an education physical activity diary.

3) To implement an individualised education and home-based walking exercise

programme, and monitor adherence to the programme.

4) To determine if an education and home-based walking programme has an effect on the
physical activity level, perceived stress level, RHR, blood pressure, WC, WHR, BMI,

Hs-CRP, lipid profile and glucose levels of affected individuals.

5) To determine whether a correlation exists between hs-CRP and evaluated related IHD

risk markers.

6) To calculate the ten-year relative risk of IHD events in individuals living with HIV/AIDS
using the Framingham Risk equation, and determine whether the education and home-

based walking programme had an effect on the relative risk.

Phase 1 was concerned with pre-participation screening of IHD risk factors for study 4,
which consisted of an intervention focusing on physical activity modification. The physical
activity levels of participants were evaluated with the Yamax SW200 pedometer and the

six-minute walk test (6MWT) in study 4. Exercise testing for all risk stratification categories
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is suggested as good practice before the implementation of an intervention, as this
establishes safe and effective exercise prescription (ACSM, 2010; Noonan and Dean,
2000). A sub-maximal exercise test, the 6MWT, was selected. The 6MWT is a self-paced
functional outcome measure, and aligns with the specific intervention where self-monitored
moderate intensity walking is encouraged. The sub-maximal exercise test was added to
evaluate the presence and severity of cardiovascular symptoms e.g. shortness of breath,
fatigue, dizziness and/or chest pain when performing a focused walk. The cardiopulmonary
response and distance walked provided information on exercise tolerance in individuals. It
was necessary, as the intervention of study 4 focused on increasing step-count by means
of an incremental walking programme that might have had an effect on exercise tolerance
of participants. Pre- and post-6MWT heart rate and oxygen saturation values were
evaluated with a digital finger probe, the 9550 Onyx Il Nonin pulse oximeter. Pre- and post-
6MWT perceived breathlessness and fatigue was measured with the Borg scale as

suggested by the American Thoracic Society statement (ATS) (2002).

In the course of study 1 it became apparent that certain social factors could influence
physical activity levels, e.g. the type of housing would influence the number of steps taken
at home. This information was not formally collected in study 1, but was gleaned in
informal discussion with participants. The researcher needed to be aware of these social
factors when implementing the home-based education and walking programme, and
demographic questionnaire (2) was created to standardise questions posed to participants

in study 4.

i) Six-minute walk test (6MWT)

The 6MWT is a self-paced sub-maximal exercise test that provides information
regarding physical function capacity and change in that capacity in individuals without
health problems, and also those with moderately severe impairments due to a variety
of conditions (Chang, 2006; Noonan and Dean, 2000). The test involves study
participants walking as far as possible in six minutes, between two points 30 meters
apart, with standardised prompts issued intermittently (ATS statement, 2002). The
outcomes measured with this test are distance walked, cardiopulmonary variables
and perceived breathlessness and fatigue (Rasekaba et al, 2009; ATS statement,
2002). The 6MWT is also reported to be a moderate-to-vigorous intensity exercise
test when reviewed against VO, max in healthy working-aged adults (Burr et al.,
2011).

The distance findings obtained from the 6MWT can be compared with predicted
normal values of an individual, and it is suggested that percentage change could be a

valuable clinical parameter to review (Seale, 2006). A number of predictive equations



68

for BMWT distance in individuals are available for use in clinical research (Dourado,
2010). Predictive equations in healthy individuals are, however, often limited in their
application to the suggested age ranges of such equations. For example, the
equation by Gibbons et al (2001) can be used in individuals 22 to 79 years of age,
while, on the other hand, that of Enright and Sherrill (1998) can be used in individuals
40 to 80 years of age. When reviewing 6MWT distance findings against the predicted
value it is suggested that a value less than 82% should be considered as abnormal
(Troosters, Gosselink and Decramer, 1999). There is at present no specific predictive
6MWT equation available for use in individuals living with HIV. The Gibbons et al.
(2001) 6MWT predictive equation for healthy individuals over 20 years of age was
used to calculate study 4 participants’ predicted 6MWT distance, as it aligned with the

age inclusion criteria of the research project.

The 6MWT work (6MWORK) is a product of body weight times distance walked, as
body weight directly affects the work, or energy, required to perform the walk (Carter
et al., 2003; Chuang, Lin and Wasserman, 2001). Authors suggest including this
calculation when reviewing findings from the 6MWT to enhance understanding of
functional capacity (Carter et al., 2003; Chuang, Lin and Wasserman, 2001).
Considering that overweight and obesity are an increasing cause for concern in
individuals living with HIV (Crum-Cianflone et al., 2010), it is possible that participants
in study 4 could have been overweight or obese. For that reason the 6MWORK

calculation was incorporated in the study.

Validity and reliability of the 6MWT

The study focused on physical activity modification in relation to IHD risk

management in an HIV population, and information pertaining to the 6MWT validity
and reliability in a cardiac and HIV setting was therefore sought. The validity,
reliability and responsiveness of the 6MWT in outpatient cardiac rehabilitation
programmes were reviewed by Bellet, Adams and Morris (2012) in a systematic
review. The analysis noted that the 6MWT was responsive to clinical change in
individuals following cardiac rehabilitation. An estimated mean difference of 60.43
meters (95% CI: 54.57-66.30; p<0.001) was noted following cardiac rehabilitation
interventions (12 trials, with a total of 2 487 subjects). Percentage change was 10% to
28%. The repeatability of the 6MWT in cardiac rehabilitation (two trials with a
combined number of 103 subjects) indicated a 2% to 8% test-retest change, with a
correlation of 0.97. No information pertaining to inter- or intra-rater reliability was
available. Reliability between the 6MWT and other symptom- limited exercise tests
ranged from r=0.58 to r=0.69.
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Shoemaker et al. (2013) evaluated the minimum detectable difference and minimum
clinically important difference when conducting the 6MWT in 22 individuals living with
chronic heart failure. They reported a minimum detectable difference of 32.4 meters
at the 95% CI, and minimum clinically important difference as 30.1 meters (95% CI:
20.8-39.4). In this study the researchers reported the test-retest reliability of the
6MWT to be excellent with r=0.99 (95% CI: 0.97-0.99). In contrast, Gremeaux et al.
(2011) estimated the minimum clinically important difference in patients with coronary
artery disease in a cardiac rehabilitation programme of eight weeks, and reported a

minimum clinically important difference of 25 meters for the 6MWT.

Suitability for using the 6MWT in PLWHA

The 6MWT has been used in a few studies evaluating individuals living with HIV, and

provide support for its inclusion for evaluating functional exercise capacity in PLWHA,
as was done in study 4. Neumann et al. (2007) included the 6MWT in the HIV-HEART
study protocol to evaluate functional exercise capacity in outpatient HIV-infected
individuals with suspected heart failure diagnosis. Dolan et al. (2006) used it as an
outcome measure to evaluate the effects of a home-based exercise programme in a
group of HIV-infected women in Boston. The baseline 6MWT distance in the
intervention group was 489 meters and in the control group 474 meters. The authors
noted a change of 34 meters in the intervention group after the four-month period.
Mbada et al. (2013) compared quality of life, BMWT and 6MWORK between 37 HIV*
and 37 HIV" individuals in Nigeria. The authors reported that the 6MWT and
6MWORK findings in the HIV" group were significantly higher (p=0.001) than the HIV*
group. The actual BMWT mean values were not reported in the article. Oursler et al.
(2009) investigated the utility of the 6MWT in an older HIV® population (age=57.5
[£6.5]) consisting of 97 individuals in Baltimore, USA. A moderate correlation of
r=0.60 (p<0.001) was found between 6MWT distance and the VO, peak collected in a
treadmill exercise test. The mean 6MWT distance reported in this sample was 514 (+
91) meters. Information pertaining to intra-rater and inter-rater reliability of assessors

when performing the 6MWT in these studies was not reported in the relevant articles.

Digital finger probe 9550 Onyx Il Nonin pulse oximeter

Peripheral pulse oximetry is a monitoring modality to facilitate review of non-invasive
oxyhaemoglobin saturation levels of patients in many clinical health care settings
(Milner and Mathews, 2012). The pulse oximeter works in the following way: “a probe
with an electro-optical sensor is placed on a finger and emits two wavelengths of light
to differentiate oxygenated from deoxygenated hemoglobin® (West, 2009; p. 449).
The ATS guidelines on the BMWT support the inclusion of pulse oximetry as a means

of evaluating pulse rate and oxygen saturation levels (2002). The digital finger probe
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9550 Onyx 11 Nonin pulse oximeter was included in a few studies related to patients
living with chronic obstructive pulmonary disease (COPD). Schermer et al. (2009)
used this device when evaluating patients with stable and acute exacerbation of
COPD by general practitioners (Schermer et al., 2009). Majewski, Rozek and Alawale
(2010) included this device to evaluate pulse oximetry in a pulmonary rehabilitation

programme. No problems were reported by the authors.

Validity and reliability of pulse oximetry

The accuracy of pulse oximeters used in adults was evaluated against arterial oxygen
saturation levels in a meta-analysis done by Jensen, Onyskiw and Prasad (1998).
The authors found that pulse oximeters are accurate within 2% (£1) to 5% (2) of in
vitro oximetry when arterial oxygenation was 70% to 100%. The authors also noted
that finger probes were more accurate than ear probes. They also noted, however,
that accuracy could be lost when the patient experienced severe or rapid
desaturation, hypotension or hypothermia. Given the inclusion and exclusion criteria

of study 4, none of the participants would have fallen into these categories.

Demographic questionnaire (2)

Demographic factors are known to be associated with physical inactivity (Linetzky et
al., 2013; Bauman et al., 2012; Allen and Morey, 2010). These include age, female
gender, non-white ethnicity, low socioeconomic status and lower educational level. In
low- and middle income countries social support, such as support of family, is also
reported to be positively associated with physical activity levels (Bauman et al., 2012).
In sub-Saharan Africa urbanization often leads to significant growth in cities, leading
to informal settlements that may lead to deterioration in health (Belue et al., 2009).
This consequence was confirmed in research done by Belue et al. (2008) in
Khayelitsha, SA. Khayelitsha is a partial informal settlement in the Western Cape.
The researchers noted that the lack of potable water in the home and the inability to
depend on a partner had the strongest association with perceived stress. Mobility and
transport stress often occurs in informal settlements (Belue et al., 2009; Belue et al.,
2008). It is therefore to be expected that environmental factors such as transport are
associated with physical activity levels in individuals living in low- and middle income
countries (Bauman et al., 2012). Owing to these factors the following questions were
added to the demographic questionnaire (2): question pertaining to current
employment status, as this could have changed since study 1; monthly income and/or
grants received by participants; marital status for information regarding support;

housing environment for an estimation of size of housing and transport.
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Laboratory analysis of collected blood samples

A primary prevention strategy for non-communicable diseases such as IHD is
identifying risk factors for the disease in individuals (Hsue et al., 2008; Mensah, 2008;
WHO STEPS Surveillance, 2008). The WHO STEPS surveillance programme
suggests that identification of risk factors in individuals should occur according to
three progressive steps: step one: gathering information regarding demographics and
behaviour; step two: physical measurements, and step three: collecting blood
samples for biochemical review (WHO STEPS Surveillance, 2008). Not all individuals
who are screened undergo blood sampling, but only those individuals that were

identified in steps one and two.

Biochemical screening of glucose level and cholesterol profile (total cholesterol, HDL,
LDL, TG) is recommended for IHD risk factor screening, as these tests identify
individuals with diabetes mellitus and hyperlipidemia (Klug et al., 2012; NCEP ATP-IlI,
2002). C-reactive protein is considered an independent predictor of increased
coronary risk, as demonstrated in a systematic review and meta-analysis (Buckley et
al., 2009). High-sensitivity CRP is a novel IHD risk biomarker (Pearson et al., 2003)
that could be included to evaluate IHD risk, as it provides information regarding
inflammation in otherwise healthy individuals (Center for Devices and Radiological
Health, 2005). In this study, participants underwent non-invasive IHD risk factor
screening in phase 1 and were included in phase 2 if they presented with an IHD risk
factor. In phase 2 blood sampling for glucose, cholesterol profile (total cholesterol,
HDL, LDL, TG) and Hs-CRP were added to conclude IHD risk factor screening and

also to evaluate the effects of the intervention on these parameters.

Validity and reliability of laboratory analysis of collected blood samples

Laboratory analysis of blood samples was carried out at Contract Laboratory Services
at the main chemistry laboratory in Johannesburg, SA - practice number 5204240,
and registration number 1997/015443/07 (Appendix 11). Contract Laboratory
Services is an accredited laboratory with the South African National Accreditation

board - facility accreditation number: M0074 (Appendix 11).

Laboratory analysis was done with the Roche/Hitachi Cobas C system using a 501
analyzer, according to the set protocols for this system. The Roche system was
indicated as one of the two most reliable systems according to analytical performance
in a study evaluating five different blood glucose monitoring systems in four hospitals
in Paris (Daly et al., 2011). It has also been used as the criterion against which other

systems are evaluated e.g. measuring viral load assays (Katsoulidou et al., 2011).
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Low density lipoprotein levels of participants were calculated using the Friedewald
equation. This is said to be valid when calculating LDL specifically for the use of

cholesterol risk classification (Warnick et al., 1990).

Quality assurance strategies at Contract Laboratory Services

Contract Laboratory Services has internal and external quality control strategies to
ensure that valid and reliable results are obtained. An example of internal quality
control strategy is the availability of manufacturer-suggested result values for assays
assessed. The laboratory uses a standard deviation of + two in analysis, and if
results fall beyond this range the machine automatically calibrates for normalisation.
A second example is the systematic tracking of specimen samples throughout the
analysis process from delivery to the laboratory to the final electronic report being
produced. This is possible because the Roche Cobas C system is interfaced with

the Disa laboratory computer system in use at the laboratory.

External quality assurance strategies for Contract Laboratory Services include:

» Frequently audited by large research studies to ensure laboratory practices are
followed.

= Assessed by the South African National Quality Assurance Council in terms of
assessment frequency required by the organisation.

= Belongs to Patient Safety Monitoring in International Laboratories that monitors
the laboratory analysis results against other international laboratories that also

use the Hitachi/ Roche Cobas C system.

Education physical activity diary

Physical activity diaries, or physical activity logs, have been used extensively for
assessing physical activity in various populations. In such literature individuals are
often asked to document time spent in a specific activity or to document motion
sensor readings. Examples of studies that have used diaries are: Moore et al.
(2009) used a pedometer and activity diary when measuring physical activity in
individuals living with COPD. The authors reported the daily diary to be more
effective in this population due to slower walking speeds caused by physical
complications, such as shortness of breath. Saves and Ades (2008) determined
walking levels of individuals by pedometer when entering a cardiac rehabilitation
programme, comparing non- rehabilitation days with rehabilitation days. Individuals
were required to document their daily step-counts in an activity log every day for
seven days. The participants’ step-counts on cardiac rehabilitation days were
significantly higher (p<0.0001). Similarly, Butler et al. (2009) followed the same

physical assessment method in individuals when evaluating baseline pedometer
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activity levels before instituting a post-cardiac rehabilitation maintenance
programme. Saunders et al. (2013), on the other hand, evaluated physical activity in
the six-year longitudinal Quebec family study by asking study participants to
document time spent performing a specific activity in an activity diary over a three-
day period. Activities were organised according to specific categories. The
relationship between sedentary behaviour and cardio-metabolic parameters were

evaluated.

Physical activity diaries are also used as self-monitoring tools to enable individuals
to log activity levels when participating in physical activity-promoting programmes.
In the Cochrane review by Foster, Hillsdon and Thorogood (2009) interventions
promoting physical activity were reviewed. The studies included in this review often
provided participants with an education diary (verbal or written) for self-monitoring.
Likewise, Richardson et al. (2008) demonstrated that diaries or logs used for
recording step-count, together with education of participants, were the norm in
studies in the meta-analysis of pedometer-based walking programmes where weight

loss was the primary aim.

Literature is available supporting what patients diagnosed with IHD would wish to
have included in an education diary tailored for them. Redfern et al. (2006)
assessed the expressed requirements of patients with IHD of what should be
included in education leaflets. Patients reported that they would appreciate space to
document their own particular values, e.g. blood pressure measurement, and
information regarding the recommended levels of risk factors, and how those risk
factors affected the heart. Regarding physical inactivity, the patients requested
information regarding duration and frequency, and suggested a chart for motivation.
The findings of these studies clearly support the use of the education physical
activity diary in study 4 as an education and self-monitoring tool; and findings from

Redfern et al. (2006) were considered in its design.

Framingham Risk Score (FRS)

The Framingham Heart study was the first to evaluate the causal relationship
between IHD risk factors and IHD, and consisted of 5209 men and women living in
Framingham, Massachusetts, in 1948. The researchers enhanced risk assessment
by formulating the Framingham IHD risk prediction equation. This equation
determines absolute global risk for IHD by using prominent risk factors together with
the cause of cardiovascular disease; thus it is a multifactorial equation (D’Angostino,
2012; Bitton and Gaziano, 2010). Since the Framingham Heart study in 1948 the

research entity has continued with research in the cardiovascular field with an
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Offspring Cohort, initiated in 1971 (2489 males and 2646 females), and the Third-
Generation Cohort initiated in 2001 (more than 4 000 participants) (D’Angostino,
2012). The Framingham IHD risk prediction equation incorporates the following
facets to calculate an individual’s 10-year RR for cardiovascular disease: gender,
age, total cholesterol level, smoking status, high HDL level and SBP value (Blom,
2011; NCEP ATP-III, 2002).

Validity of the FRS

The FRS is often used as the criterion against which other scores are tested, e.g.

the Reynolds Risk Score (Cook et al., 2012). It has been validated in various ethnic
groups with gender-specific categories, performing well in white and black
participants in different settings (D’Argostino et al., 2001). The FRS was also
validated in the developing world, specifically China (Liu et al., 2004). For these
reasons the South African Dyslipidaemia Guidelines supports the use of the FRS
when estimating cardiovascular risk in South African individuals (Klug et al., 2012).
There are no validated IHD risk prediction equations available for use in an HIV
population. The State of the Science Conference that focused on initiatives to
decrease cardiovascular disease in individuals living with HIV suggested that the
FRS could be used in the interim (Grinspoon et al., 2008). The FRS tables were

used in this study to assist with calculating participants’ IHD risk.

Chapter 4 consists of an explanation of the methodology, procedures, results and
discussion related to study 1 of phase 1 of this project. The focus of study 1 was to
screen the physical activity levels and other known non-invasive risk factors for IHD
in PLWHA attending the Themba Lethu clinic in Johannesburg, SA. This provided
information regarding the extent of the behavioural and clinically-assessed IHD risk

factor status in PLWHA at an outpatient clinic level.
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4.2
4.2.1

4.3
4.3.1

STUDY 1: SCREENING OF NON-INVASIVE RISK FACTORS FOR IHD

INTRODUCTION

A lifestyle disease such as IHD is becoming a concern in PLWHA due to HIV having
progressed to a chronic disease state, as well as side-effects of HAART. International data
suggest that the predominant causes of mortality in PLWHA are shifting towards non-
communicable diseases e.g. IHD (Grinsztejn et al., 2013; French et al., 2009; Palella et al.,
2006). Screening and monitoring risk factors for IHD in PLWHA are thus considered an
important management strategy (Grinspoon et al., 2008). Published information regarding
the physical activity levels and non-invasive risk factor status of IHD in PLWHA at primary
care level in SA is lackng. This study set out to provide information regarding these risk
factors for IHD in PLWHA at a primary care level in SA. This information is important in
providing support for preventive management strategies. This chapter consists of an
explanation of the methodology, procedures, results, and discussion related to study 1 of

phase 1 of the research project.

STUDY 1

Aim and Objectives

Aim:

To determine the associated risk factors for IHD in HIV+ individuals (on HAART) in

Johannesburg, SA.

Objectives:

To determine, in individuals infected by HIV and on HAART:

= current physical activity levels

= perceived levels of stress

= the presence of selected known associated risk factors for IHD (smoking history, diet,
RHR, blood pressure, WC, WHR and BMI)

METHODOLOGY
Study Design

An observational quantitative study was conducted from October 2010 to June 2012.
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Sample Size

No prevalence rates for IHD were available in the South African context at the start of this
research project, either for the general or the HIV* population. Hypertension is said to be a
significant risk factor for IHD in the black African group of the INTERHEART Africa study
(Steyn et al., 2005). The client base at Themba Lethu clinic was mostly of black African
origin. Prevalence rates of HTN in the general South African population were used to
calculate the sample size of study 1. Data available from Steyn (2008) indicated a
prevalence rate of 55% in a study sample of 9 731. The sample size of study 1 was
estimated at 195 subjects, with alpha set at 5% and the power set at 80%. The sample was
increased by 5% for allowance of attrition rate during the data-collection period. The final
sample size for study 1 was therefore 205 participants. A statistician assisted with sample

size calculation for this study.

Study Subjects

The study participants were individuals infected with HIV, on HAART, living in
Johannesburg and attending the Themba Lethu HIV clinic at the Helen Joseph hospital. A
consecutive sampling method was used, according to the following inclusion and exclusion

criteria:

4.3.3.1 Inclusion criteria

The following individuals were included:

= Those infected with HIV.

= On HAART.

= Attending Themba Lethu clinic at Helen Joseph hospital in Johannesburg, SA.
= Aged between 20 and 65 years.

= Those on HAART for = six to 12 months.

= Those with HIV on HAART who were ambulatory without an assistive device.

4.3.3.2 Exclusion criteria

The following individuals were excluded from participation in the study:

= Pre-existing history of angina, myocardial infarction, stroke and peripheral vascular
disease.

= Acute infection or active/current opportunistic AIDS-defining iliness.

» Pre-existing history of dementia, confusion, psychosis or current signs of emotional
distress.

= Known diagnosed peripheral neuropathy or a physical complaint of “sore” or “burning
feet” influencing walking ability.

= Pregnant or breast-feeding women.
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4.3.4 Measuring Instruments
The following instruments were used: demographic questionnaire (1) referred to in this
chapter below as “the questionnaire (1)” (Appendix 12), PSS-10 (Appendix 10), phase 1
evaluation form (Appendix 13), Yamax SW200 pedometer, with pedometer activity walking
log sheet (Appendix 14), pedometer accuracy sheet (Appendix 15), Microlife BP A100
automated sphygmomanometer, Butterfly non-stretch tape measure, Simple Choice
portable weight scale, poster paper, clipboards and pens. The literature review and
justification for the use of these measuring instruments are provided above (chapter 3,

section 3.2.1).

4.3.5 Translation Considerations

4.3.5.1 Gauteng language review
South Africa has 11 official languages: Afrikaans, English, isiNdebele, isiXhosa, isiZulu,
Sesotho sa Leboa, Sesotho, Setswana, siSwati, Tshivenda and Xitsonga. English is the
country’s lingua franca, due to it being the language of business, politics and media (Stats
SA, 2011). Languages most frequently spoken in Gauteng province where this study was
conducted were isiZulu (19.8%), English (13%), Afrikaans (12.4%) and Sesotho (11.6%)
(Stats SA, 2011). Unpublished data from two PhD theses at the University of the
Witwatersrand (Ballington et al., 2012; Wood et al., 2010) reported that participants in
research studies in Gauteng province, very rarely select information in their home
language, their preference most often being English. English and isiZulu were therefore

chosen as the languages considered for translation.

4.3.5.2 Documents considered for translation
Content validity of the questionnaire was established by giving it, together with the study
objectives, to two physiotherapists for review: one with clinical and academic experience in
the HIV population, and the other with experience in cardiopulmonary physiotherapy. Their
suggestions were implemented, and minor adjustments made accordingly. The
questionnaire was also reviewed by the Faculty of Health Sciences Postgraduate Protocol
Assessors group and the University of the Witwatersrand Ethics committee. The Ethics
committee suggested minor alterations, such as removing “relationship status” from the

guestionnaire, which were implemented.

The following documents pertaining to study 1 were translated into isiZulu: information
document (Appendix 16), consent form (1) (Appendix 17), the questionnaire (1) (Appendix
18) and the pedometer activity walking log (Appendix 19). These documents were
forwarded for translation from English to isiZulu by one translator, and then back-translated
from isiZulu to English by a second translator. This was done to ensure objectivity in the

translation process, and to ensure consistency of English and isiZulu formats. The



4.3.6

4.3.7

4.3.71

43.71

78

translations were performed by Bangula Translation Services. The researcher reviewed
the original English versions against the back-translated versions of the documents to
identify any discrepancies that might have occurred. The documents were very similar, and

no significant alternations were noted that could affect understanding.

Orientation of Research Assistants

Study 1 included two research assistants that worked as physiotherapists at Helen Joseph
hospital. The home language of one was English, though she could also speak Afrikaans.
That of the second was isiZulu and he was also fluent in English. Their function was to
obtain informed consent from eligible study participants. They were briefed about the aims
of the study and their role in it, and were given a document with the most important facts to
remember. They were also given copies of the information document and consent forms
(English and isiZulu versions). A third research assistant was a “runner/place-keeper” in the
clinic queue while testing was under way. The need for the “runner” had become apparent
in pilot study 2, and the same person became part of study 1. She was fluent in English and
isiZulu, and knew the logistics of the clinic, having attended as a patient there. She had
received HAART for many years, so could not participate as a subject in the project. She
assisted with translation in consultation sessions where participants had difficulty
understanding English. The researcher’s first language was Afrikaans but she was fluent in

English.

Pilot Studies of Study 1

Two pilot studies were conducted before the main study to assist with selection of the
Yamax pedometer and review the intra-rater reliability of tools and the researcher when
assessing participants. Details of these pilot studies will be presented in section 4.3.7.1 and
4.3.7.2.

Pilot study 1

The physiotherapy department of the University of the Witwatersrand had access to two
types of Yamax pedometers: the Yamax SW200 and the Yamax CW600. In pilot study 1
the differences between these two devices when conducting physical activity assessment

were determined.

N Aim and objectives: Pilot study 1

Aim:
To determine the instrument intra- and inter-rater reliability of the Yamax SW200

and Yamax CW600 pedometer in physical activity assessment.
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Objectives:

To determine, in full-time University of the Witwatersrand staff:

= physical activity, as measured with the Yamax SW200 and CW600 pedometers,

= the relationship between the Yamax SW200 and Yamax CW600 pedometers in
physical activity assessment,

= the extent of agreement between these pedometers,

= whether there were any difficulties related to physical activity assessment over a

period of seven days with these pedometers.

Study design: Pilot study 1

An observational quantitative study was undertaken in June and July 2010.

Sample size: Pilot study 1

A sample size of ten participants was selected to compare step-count between the
two pedometers. Schneider et al. (2004) used 20 participants to evaluate 13 models
of pedometers in free-living activity. It was thus concluded that 10 participants to
compare one variable between two pedometers should be adequate to provide

statistically significant findings.

Study participants: Pilot study 1

Twelve physiotherapy and two occupational therapy department staff members from
the School of Therapeutic Sciences of the University of the Witwatersrand were
invited to participate in the study. They were invited because they available in the
time set aside for this pilot study. The only requirements for participation were that
they be independently mobile without a mobility aid, willing to wear both pedometers
for seven days and document pedometer step-count findings daily on a physical
activity log sheet. Two declined participation, resulting in a sample size of 12

participants. The participants were sampled consecutively.

Measuring instruments: Pilot study 1

Of the two pedometers, the SW model offered a step-count function only, whereas
the CW model included a clock, physical activity time function, a seven-day memory
and a two-week accumulated memory function. The last two functions were
considered beneficial in the research environment where participants could easily
forget to record their daily information on the activity log. The participants were
asked to document their pedometer findings on a physical activity log sheet
(Appendix 14). The procedure involved, and the results, with a brief discussion and

conclusion, are presented in Appendix 20.
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Key recommendations: Pilot study 1

The pilot study supplied valuable information in preparation for study 1. It found that
the accuracy of the SW200 model was greater (r=0.96; p<0.00) than the CW600
(r=0.82; p<0.00). The study also highlighted that the CW600 tended to
underestimate pedometer steps when compared to the SW200. These findings

supported the use of the SW200 pedometer in the project.

The pilot study also highlighted potential difficulties, requiring correcting strategies:

= Participants might be predominantly female and only wear dresses. In that case
a belt would need to be available for mounting the device. Alternative pedometer
placements, such as wearing it on tights underneath a dress, might be

suggested in a seven-day assessment.

= Participants with children would need to ensure that they did not carry a child on

their hip where the pedometer was positioned, as it might influence readings.

4.3.7.2 Pilot study 2

Pilot study 2 followed pilot study 1, and was conducted at Themba Lethu clinic with the

research population of interest: individuals living with HIV and on HAART. The inclusion

and exclusion criteria, as well as the measuring instruments, were the same as in study 1
(4.3.3 and 4.3.4. above).

4.3.7.2.1

Aims and objectives: Pilot study 2
Aim 1:
To determine the reliability of the Yamax SW200 pedometer in physical activity

assessment.

Objectives of aim 1:

To determine, in affected individuals:

= physical activity with the pedometer.
= accuracy of the pedometer.

= reactivity between first and last day of physical activity assessment.

Aim 2:
To determine researcher intra-rater reliability in vital signs- and anthropometric

measurement assessments in individuals that are HIV* (on HAART).
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Objectives of aim 2:
To determine:
= vital signs: RHR and blood pressure.

= anthropometric measurements: WC, hip circumference, height and weight.

Aim 3:

To evaluate the utility of the demographic questionnaire (1) and PSS-10.

Objectives of aim 3:
To determine:
= the internal consistency of the PSS-10

= any problems experienced in completing the demographic questionnaire (1)

Study design: Pilot study 2
An observational quantitative study was undertaken from October to December
2010.

Sample size: Pilot study 2

The sample size for the pilot study (n = 21) was calculated at 10% of that of the
larger main study one (n = 205), as suggested in the literature (Hertzog, 2008).
Twenty-four individuals were assessed and included. The procedure, with results

and brief discussion and conclusion are given in Appendix 21.

Key recommendations: Pilot study 2
The pilot study yielded valuable information on clinical research in PLWHA at clinic

level. The most pertinent difficulties encountered included:

= Participants stood in the clinic queue for a long time when attending
appointments, and were thus not willing to leave their place in the queue to
attend research sessions. To overcome this, a “runner” was recruited (research

assistant three) to keep participants’ place in the queue.

= The cue used in the pedometer accuracy test: “walk at a normal comfortable
pace” resulted in slower walking speeds than what was found with pilot study 1
participants. The cue was changed to: “walk at a normal fast pace as if you are

trying to catch a taxi”.



4.4

82

= Acquiring the participants’ file for review was often difficult, due to it being in use
in the clinic at the time. The researcher therefore relied on subjective feedback
from participants when reviewing the inclusion and exclusion criteria.
Information on participants’ blood results in clinic files was often absent or very
old (>1 year). The manager of the clinic allowed the researcher to review blood
results from the National Health Laboratory database system, to which the clinic

had access. Further explanations of the obstacles are offered in Appendix 21.

Pilot study 2 found that the intra-rater reliability of the researcher when
evaluating participants’ body measurements (height, waist and hip
circumference) was excellent (r=0.99; p<0.00 to r=1.00; p<0.00). The intra-rater
reliability of the sphygmomanometer (r=0.82; p<0.00 to r=0.93; p<0.00) and the
weight scale (r=1.00; p<0.00) was also excellent, indicating that the equipment
was reliable. No significant reactivity (p=0.40) occurred when participants wore
the pedometer and recorded their findings on the log sheet. The Cronbach’s
alpha of the PSS-10 was 0.82, indicating internal consistency when assessing
perceived stress levels with the PSS-10. It was therefore concluded that the
measuring equipment and instruments were reliable, and could be used for the

procedures in main study 1.

PROCEDURE

Knowledge gained from the pilot studies was incorporated in the procedure of study 1.
Patients attending Themba Lethu clinic at Helen Joseph hospital were approached while
they were queuing. Eligible participants were identified at this stage by the researcher.
Each eligible participant was introduced to a research assistant (Helen Joseph hospital
physiotherapist) who then explained the study and obtained informed consent. Once the
consent had been obtained a third research assistant (“‘runner”) kept the participant’s place
in the queue while the researcher conducted the first interview (on the same day as

recruitment).

Participants provided information regarding their time on HAART, and this information was
checked with the file, as well as the type of HAART medication prescribed. Information
regarding CD, count, viral load and liver function tests was collected from clinic files and/or
the National Health Laboratory database. At the first interview the demographic
questionnaire (1) and PSS-10 were completed, with the researcher at hand for any

questions that might have arisen.
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A. Procedure for testing pedometers

The pedometer and physical activity log sheet were then explained to the participant.
Factors relating to use of the pedometer covered in this training session included: how
to open and close it, how to reset it, and when and where to wear the waist-mounted
instrument. Participants were requested to continue with their daily life as normal for the
seven consecutive days of wearing the pedometer, and asked to wear it from the time
they got up in the morning until they went to bed at night. They were instructed not to
wear the pedometer when bathing, showering, swimming or sleeping. Before fitting the
pedometer each morning, they had to reset the counter to zero. They were asked to
document the step-count recorded on the log sheet in the evening when they removed

the device.

An accuracy test was done with each participant as the pedometer was issued at the
first session. Accuracy was determined by demarcating a 10-meter distance in a quiet
corridor outside the physiotherapy room. Participants were instructed to wear the
pedometer on the right side of the body, at waist level. Pedometer placement in each
participant was standardised by instructing the participants always to wear the
pedometer anterior to the right hip, in approximately mid-thigh position. The researcher
checked the pedometer placement for correctness. This position was suggested by the
manufacturers (Yamax, 2011). The participants were instructed to walk at a normal fast
pace “as if they were trying to catch a taxi” over the 10-meter distance, starting with the
right leg. The researcher counted the actual steps taken by the participant, remaining
positioned at a distance behind the participant so as not to influence the walking speed.
This procedure was followed twice. The counted steps were evaluated against the
pedometer reading, and the findings documented on a pedometer accuracy sheet. A
follow-up appointment was then scheduled for 10 to 14 days later. One day before the
second appointment, the researcher sent each participant a reminder cellphone short

message service (SMS) regarding their physiotherapy appointment the next day.

B. Procedure for body measurements

In the return appointment the pedometer and activity log were returned. The
participants were asked whether they experienced any problems related to the

pedometer or their health since the last session.

Positioning of participants

This discussion took place while participants were resting comfortably in an office chair.
They were asked if they had drunk any coffee, Coca-Cola or smoked a cigarette in the
previous half-hour, as these could have influenced their vital signs. None of them had.

Vital signs and anthropometric measures were then assessed by the researcher.
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Test Procedures

a)

b)

Heart rate and blood pressure

The participants were asked to expose their arms and remove any tight-fitting
clothes that could affect circulation in the upper extremities during blood pressure
evaluation. Each participant sat quietly for approximately five minutes on a
comfortable office chair with his/her back supported by a pillow. The cuff of the
sphygmomanometer was positioned, firstly on the left upper arm approximately two
to three centimeters above the elbow joint, as recommended by the manufacturers,
with the limb resting pointing forwards at heart level on the table. Two readings were
taken on the left arm. The procedure was repeated on the right arm. The device was
used and cared for in accordance with the manufacturer’s instructions. Once the
start button had been activated the cuff inflated, and an automatic measurement
was made. The values were displayed for one minute on the display monitor before
disappearing. After each reading a minute elapsed before the sphygmomanometer
automatically re-calibrated to zero, and a follow-up reading could be done. Pulse
rate and blood pressure values were collected with the Microlife BP A100
automated sphygmomanometer. The measuring unit for pulse rate was bpm, and

for blood pressure mmHg.

Respiratory rate

In the cardiovascular assessment the researcher observed participants’ chest rise
and fall to determine the respiratory rate. This was to provide information regarding
relaxation level, and was not part of risk factor screening for IHD. The measuring

unit for respiratory rate was breaths per minute.

Weight, height, waist and hip measurements

The participants were then instructed to remove their shoes, hats and any bulky
clothing, as well as any articles in their pockets e.g. wallet or cellphones. Their
weight was measured twice with the portable scale. The scale was calibrated before
each assessment in accordance with the manufacturer’'s guidelines, and a minute
elapsed between readings. Participants were then instructed to stand upright
against a wall in the physiotherapy room facing the researcher with their head in a
neutral resting position. A ruler was positioned against the top of the head normal to
the wall. A mark was made on the poster paper. The participant stepped aside and
the researcher measured the distance from the mark to the floor to determine
height. This procedure was followed twice. Weight and height were measured to the

nearest 0.1 kg and 0.1 cm respectively.
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Waist and hip circumferences were measured with a Butterfly non-stretch tape
measure according to the ACSM Guidelines for anthropometric measurements
(2010). Waist circumference was measured at the narrowest circumference halfway
between the lowest ribs and iliac crests with the arms of participants lowered next to
their sides and feet placed together. The participants were encouraged to exhale
gently, and measurements were then taken to ensure the abdomen was relaxed. A
horizontal measure was taken at the narrowest portion of the trunk (above the
umbilicus but below the xiphoid process). Hip circumference was measured at the
broadest circumference of the buttocks with participants’ feet placed together while
standing upright. Two measurements of waist and hip circumference were taken.
The measuring unit for weight was kg and height, waist and hip circumference were

measured in cm.

d) WHR and BMI
Body mass index was calculated with the following equation: kilograms divided by
height in meters squared (WHO, 2004). The WHR of study participants was
calculated by dividing the WC by the hip circumference, both in meters (ACSM,
2010). At completion of the session participants received feedback concerning their
findings and were informed regarding normal values of each parameter. If
parameters suggested an increased risk of IHD the participants were invited to
participate in study 4 that followed study 1. If an individual had difficulty
understanding information research assistant three acted as translator. She was
instructed to translate word-for-word, or as close as possible, depending on the

availability of the word in the vernacular.

All the assessed variables were recorded on the phase 1 evaluation form of the
study for data capture at a later stage. Blood pressure and pulse rate were
measured twice on each arm, resulting in four blood pressure and four pulse rate
measurements. The South African Hypertension Society Guidelines suggest that
when measuring blood pressure it should be assessed on both arms, and an
average of two readings should be taken (Seedat et al., 2006). The means of these
variables were calculated in statistical analysis. Anthropometric measurements
resulted in two measurements of each variable. The means of these variables were

calculated in statistical analysis.

STATISTICAL ANALYSIS
Data collected in study 1 were captured in Microsoft Excel 2007 spread sheets. The data
sheets were reviewed to highlight any anomalies or absences of data, and corrected

accordingly. Data analysis was done with STATA 12 by an external statistician, and IBM
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SPSS 20 by the researcher. Data were evaluated for normal distribution. Continuous data
were summarised as means and standard deviations. Categorical data were summarised
as frequencies and percentages. Demographic data of the study sample was assessed as
a whole, but smoking status, physical activity levels, perceived levels of stress and
anthropometric measurements were also reviewed by gender groups, as literature supports
gender differences in these variables (ACSM, 2010; Peer et al., 2009; Guthold et al., 2008;
Hamad et al., 2008). This was also observed in pilot study 2. Bivariate analysis was carried
out to determine which variables - physical inactivity (step-count < 9 999 steps/day),
overweight/obesity (BMI = 25 kg/m?) or RHR (= 80 bpm) - had an association as abnormal
values. These were noted in these sample mean variables. Univariate logistic regression
analysis was then done to explain the odd ratios between physical inactivity, RHR and BMI
with their independent variables. The odd ratios were adjusted for age and gender in further
logistic regressions. Findings were significant, with p < 0.05. Data are represented up to

one decimal value. The results are presented in section 4.6.

RESULTS

The results of study 1 are reported in six sections: Socio-demographic profile, HIV-related
profile, physical activity levels, perceived stress levels, other non-invasive IHD risk factors
screened, and lastly logistic regression analysis findings. Figure 4.1 is a flow diagram of the
representation of the number of participants, from interest to participation to second session

assessment in study 1.

n=296 n=14 (4.5%)
Individuals who indicated interest. > Individuals excluded.
\%
n=282 n=77 (273%)
y : = | Lost to follow-up due to followi
Individuals recruited and consented OsSt 10 Tollow-up due 1o 1oliowing
reasons:
\/ e unable to attend due to work
n=205 (100%) e unable to attend due to
First session assessment financial constraints
TV e individuals travelling outside
11 the Gauteng province
Lost to follow-up due to same reasons * unable to contact telephonically
\/
n=194 (94.6%)
Second session assessment

Figure 4.1: Flow Diagram to lllustrate Participants’ Retention from Interest to

Assessment in Study 1
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Fourteen individuals were excluded from participation in the study because: two would be
travelling outside Gauteng Province, and were unsure of their return; eight had been on
HAART for more than 12 months, two were pregnant, one had a history of myocardial

infarction and one had TB myopathy.
4.6.1 Socio-Demographic Profile of Study 1 Participants
Table 4.1 provides information on socio-demographic profile, as obtained through the

questionnaire.

Table 4.1: Socio-Demographic Information of Study 1 Participants (N = 205)

Variable N n (%) or Mean (+SD)
Age (years) 205 38.2 (£9.5)
Gender 205

= Male 47 (22.9)
= Female 158 (77.1)
Educational level 205

= None 6 (2.9)

*  Primary 50 (24.4)
= Secondary 95 (46.3)
= Post-secondary 54 (26.3)
Employment status 205

= Unemployed 83 (40.5)
= Employed 115 (56.1)
= Self-employed 7(3.4)
Participants who had dependants | 205 158 (85.4)

The majority of participants were female (n=158; 77.1%), had a secondary education
(n=95; 46.3%), were employed (n=115; 56.1%) and supporting dependants (n=158;
85.4%).

The occupation (where employed), was as follows: domestic worker (n=46; 22%),
administrative (n=25; 12%), handyman-type (n=18; 8%), cashier or sales person (n=18;
8%), cook or waiter (n=12; 6%), security officer (n=6; 3%), street vendor (n=6; 3%),
teaching assistant or nanny (n=6; 3%), taxi- or truck driver (n=3; 1.5%), cleaner (n=3;
1.5%), auxiliary nurse (n=3; 1.5%), counsellor (n=3; 1.5%), carer (n=2; 1%), hairdresser
(n=2; 1%), student (n=2; 1%) and jockey (n=1; 0.5%).

Table 4.2 provides information regarding previous medical information.
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Table 4.2: Past Medical Information of Study 1 Participants (N = 205)

Variable n (%)

Respiratory history

=  Pulmonary TB 55 (27)
= Upper respiratory tract infection 17 (8)
=  Pneumonia 15(7)
= Asthma 9 (4)

= Sarcoidosis 1(0.5)
= Pneumocystosis 1(0.5)
Neurological history

= Shingles 9(4)

= Meningitis 5(2)

= Bell’s palsy 2(1)

= Unspecified polyneuropathy 2(1)

= Epilepsy 1(0.5)
= HIV encephalopathy 1(0.5)
Musculoskeletal history

»  General or specific joint discomfort 14 (7)
=  Gout 1(0.5)
= Headache 1(0.5)
= Myalgia 1(0.5)
Dermatological history

= Acne and rashes 12 (6)
Gastric history 9 (4)

Genitalia history

= Genital warts 13 (6)
Extra-pulmonary TB

= Meningitis 4 (2)

= Abdominal cavity 2(1)

Renal dysfunction 3(1.5)
Wasting syndrome 1(0.5)
Malnutrition 1(0.5)
Thyroid dysfunction 1(0.5)
Lipodystrophy 1(0.5)
Hyperlipidaemia 1(0.5)
Depression 1(0.5)

¢ TB (tuberculosis)

The condition most often identified in previous medical history was pulmonary TB (n=55;
27%). Unspecified polyneuropathy was noted in 2 (1%) files, but was not reported verbally

as factors influencing their health and walking ability.

Table 4.3 provides information regarding surgical history.
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Table 4.3: Surgical History of Study 1 Participants (N = 205)

Variable n (%)
Abdominal wall surgery

= Caesarian section 27 (13)
» Laparotomy 9(4)

= Hysterectomy 8 (4)

= Mini-laparotomy for ectopic pregnancy 4 (2)

=  Appendicectomy 3(1.5)
Musculoskeletal surgery 10 (5)
Biopsy

= Breast biopsy 4(2)

= Uterus biopsy 2(1)

Head and neck surgery

= Dental surgery 2(1)

» Tonsillectomy 2(1)

» Eye procedure 1(0.5)
Procedures performed on the genitalia

=  Genital wart removal 4(2)

= Circumcision 1(0.5)
Dermatological procedures

= Repair of skin lacerations 3(1.5)
= Removal of wart on hand 1(0.5)
Chest wall procedures

= Intercostal drain insertion 1(0.5)
Removal of varicose veins 1(0.5)

The majority of surgical interventions performed in participants were confined to the

abdominal cavity, and were mostly obstetric and gynaecological.

Medication, excluding HAART, included: anti-hypertensive (n=9; 4%), collected from the
local clinic in their community; bronchodilator therapy through metered-dose inhalers (n=2;
1%); statin therapy and aspirin (n=1; 0.5%); Glucophage (n=1; 0.5%); anti-depressants
(n=1; 0.5%), and one participant (0.5%) was taking thyroxin sodium for thyroid dysfunction.
No participant reported using recreational drugs; nor was any such history established in
their file review. Section 4.6.2 contains information regarding participants’ HIV-related
profile.

HIV-Related Profile
Table 4.4 provides information regarding the HIV-related profile of participants’ defining

parameters, screened by the questionnaire.
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Table 4.4: Information of HIV Characteristics of Study 1 Participants (N = 205)

Variable N n (%) or Mean (+SD)
Time on HAART (months) 205 8.7 (x2.3)
Confirmed to have HIV 205

= Before 2005 25 (12)

= 2005 -2008 44 (22)

= 2009 -2011 136 (66)
HAART categories 205

= Lamivudine, Efavirenz, Tenofovir 139 (67.8)
= Lamivudine, Efavirenz, Stavudine 38 (18.5)
= Other 28 (13.6)
Perceived health perception 205

= Poor 5(2.4)

= Average 40 (19.5)
= Good 120 (58.5)
=  Excellent 40 (19.5)
Body shape changes in last six months 205 123 (60)
Weight gain in last six months 205 132 (64.4)
Weight loss in last six months 205 49 (23.9)

The majority of participants (n=136; 66%) were confirmed as having HIV between 2009 and
2011, and received the previous first line HAART regimen. The “other” HAART category
contained alternative combinations of drugs e.g. Nevirapine and/or Zidovudine, and were

collapsed into an “other” category for ease of data analysis.

The majority (n=120; 58.5%) perceived their health as good, and reflected on how their
health had improved since initiation of HAART. The majority also reported weight gain
(n=132; 64.4%) and body shape changes (n=123; 60%). The body shape changes were
explained as: general weight gain or general weight loss or gaining weight centrally (around
the abdomen, or at the breasts, or at both abdomen and breasts, or around the hips and

buttocks, or at the breasts and buttocks).

Table 4.5 provides information regarding the immune parameters and liver function test

results.
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Table 4.5: Results of immune parameters and liver function tests of study 1
participants (N = 205)

Variable N n (%) or Mean (+ SD) Normal range

CD, count (cells/mm®) | 205 285.1 (+157.9) (Vagolgy-/L,S(Z)?)OS)

Viral load (copies/ml) .

. < 400 170 133 (64.9)

Full liver function (U/L) 110 *

= ALT 35.1 (¢42.7) 7-56

= AST 42.2 (+34.7) 0-35

= GGT 101.6 (£127.5) 9-85
(Gowda et al., 2009)

Isolated ALT (U/1) 188 * 31.6 (£24.3) 7 -56
(Gowda et al., 2009)

Isolated AST (U/l) 25~ 47 (+54.0) 0-35
(Gowda et al., 2009)

¢ Cells/mm3 (cells per cubic millimeters of blood), copies/ml (copies of HIV RNA in milliliters of
blood), U/l (units per liter), ALT (Alanine transaminase), AST (Aspartate transaminase) and GGT
(Gamma glutamyl transpeptidase).

* No results of viral load and liver function tests available in all of the study participants.

The sample cohort’ CD4 count was below the suggested normal range. Viral load was
available in only 170 individuals from review of their clinic files and the National Health

Laboratory database, and the majority of participants had a value less than 400 copies/ml.

Abnormal mean values were noted in aspartate transaminase (AST) and gamma glutamyl
transpeptidase (GGT) liver function findings of the sample. It is important to note that full
liver function tests were most often older than six months. No results of liver function

assessments were available for all study 1 participants.

Section 4.6.3 answers objective 1 of study 1:
= To determine, in affected individuals (on HAART), their physical activity level with the
Yamax SW200 pedometer.

Physical Activity Levels of Study 1 Participants

Physical activity data for 195 participants were available for analysis. Three were excluded
in analysis due to not completing seven days of pedometer assessment. Furthermore, one
of those three left her pedometer and log sheet with a staff member for collection, and did
not attend her second assessment session. Seven participants did not attend their second
visit or return their pedometer and log sheet. Three participants could not attend their
second session, and sent a friend or family member to return their pedometer and physical

activity log sheet.

The mean pedometer step-count finding was 7 673.2 (¥4 017.7), with women (n=152)
walking less [6 993.3 (3 462.6)] than men (n=43) [10 076.3 (x4 885.6)]. The sample as a
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whole was therefore “somewhat active”, as the mean steps per day were between 7 500 —
9 999. Table 4.6 is a representation of the pedometer physical activity categories of

participants.

Table 4.6: Pedometer Physical Activity Categories of Study 1 Participants

(N =195)
Pedometer physical activity categoriest N n (%)
Sedentary: less than 5 000 steps per day 195 52 (26.7)
Light active: 5 000 to 7 499 steps per day 195 57 (29.2)
Somewhat active: 7 500 to 9 999 steps per day 195 41 (21.0)
Active: 10 000 to 12 499 steps per day 195 23 (11.8)
Very active: more than 12 500 steps per day 195 22 (11.3)

T Pedometer physical activity categories as per Tudor-Locke and Bassett (2004)

The majority fell into categories less than “active”, walking less than 10 000 steps per day -
indicating room for improvement. This finding is similar to those of pilot study 2. Physical
activity preferences concerning mode of activity as determined by the questionnaire are
depicted in Table 4.7.

Table 4.7: Physical activity preferences of study 1 participants (N = 205).

Physical activity mode N n (%)
Formal sporting activities 205 8 (3.9)
=  Aerobic exercise 2 (25.0)
=  Soccer 2 (25.0)
= Basketball 1(12.5)
= Netball 1(12.5)
*  Running group 1(12.5)
=  Horse racing (jockey) 1(12.5)
Self-initiated exercise 205 123 (60)
Individual exercise

= Walking 56 (45.5)
=  Running 33 (26.8)
=  Strengthening exercises 19 (15.4)
=  Own aerobics 6 (4.8)
= Stretching 3(2.4)
= Dancing 3(2.4)
=  Jumping 2(2.0)
= Cycling 2(2.0)
*  Yoga 1(1.0)
=  Vibration machine 1(1.0)
Social exercise

= Netball 3(2.4)
=  Soccer 2(2.0)
= Squash 1(1.0)
Physical activity through home-related activities

=  Housework 1(1.0)
=  Gardening 2(2.0)
Physical activity through work-related activities

=  Active at work 1(1.0)

Eight (3.9%) participants reported participating in a supervised formal sporting activity. One

hundred and twenty three (60%) participants incorporated exercise in their lives. Walking
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(n=56; 45.5%) and running (n=33; 26.8) were most often reported as the preferred activity
that individuals performed individually. Soccer (n=2; 2%) and netball (n=3; 2.4%) were most

often reported as the activities that individuals engaged in a group situation.

Section 4.6.4 answers objective 2 of study 1:

= To determine, in affected individuals (on HAART), their perceived levels of stress.

Perceived Levels of Stress of Study 1 Participants

Table 4.8 is a representation of the perceived levels of stress of the participants.

Table 4.8: Perceived Levels of Stress of Study 1 Participants (N = 205)

Variable N Mean (+SD)
Perceived stress level 205 19.2 (£7.8)
= Men 47 16.9 (£9.1)
=  Women 158 20 (¥7.1)

Women (20 [+7.1]) reported higher perceived stress levels than men (16.9 [+9.1]). The 75"
percentile value for the perceived stress rating of the sample was 25. Thus the perceived

stress level of the sample as a whole, and women particularly, was moderately high.

Section 4.6.5 answers objective 3 of study 3:

= To determine, in individuals infected by HIV and on HAART: the presence of non-
invasive known associated risk factors for IHD (smoking history, diet, RHR, blood
pressure, WC, WHR and BMI)

Non-Invasive IHD Risk Factors Screening of Study 1 Participants
The questionnaire provided information regarding general symptoms experienced by

participants, and the findings are presented in section 4.6.5.1 for review.

4.6.5.1 Screening of general symptoms

Symptoms of shortness of breath (SOB), fatigue and chest pain were screened in the
questionnaire. One hundred and sixteen (56.6%) reported feeling fatigued. Their
explanations included: very busy at work, feeling tired when waking up in the morning, or

when walking a lot or when the weather was hot.

Fifty nine (28.8%) participants complained of often feeling SOB. Explanations included:
physical activity, e.g. walking, running, walking uphill or working a lot; emotional factors,
e.g. being angry, feeling stressed or panicking; hot weather; talking a lot; respiratory iliness
or being in enclosed spaces. Three individuals (2%), however, reported SOB when
sleeping flat, and they required additional pillows, perhaps indicating that they suffered from

orthopnoea. They were advised to consult their medical doctor.
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Fifty two (25.4%) reported previous chest pain. They linked it to respiratory illness and
severe coughing; musculoskeletal complaints that diminished when oral analgesia or
creams were applied to the area; heartburn. One participant, however, complained of left-
sided chest pain, had difficulty sleeping flat, regular heart palpitations and a family history of
heart disease. Her resting heart rate was above 115 bpm on examination, and she was

referred to a medical doctor at the clinic for further investigation.

4.6.5.2 Results of non-invasive risk factor screening for IHD
Table 4.9 consists of a representation of family, diabetes and HTN history, smoking status,

diet, RHR and blood pressure.

Table 4.9: Family, Diabetes and HTN History, Smoking Status, Diet, RHR and
Blood Pressure of Study 1 Participants (N = 205)

0,
Variable N Mza(nk()t%rD) Normal range
Family history of IHD 205 29 (14.2)
History of diagnosed diabetes mellitus 205 1(0.5)
History of diagnosed HTN 205 19 (9)
Smoking status 205
=  Current smokers 33(16.1)
= Men 19 (40.4)
=  Women 14 (8.9)
=  Former smokers 53 (25.9)
Diet 205
Alcohol consumption
= None 177 (86.3) PLWHA should not
= Monthly 18 (8.8) drink alcohol
= Weekly 9(4.4) (Maartens et al.,
= Daily 1(0.5) 2012)
Fish consumption 114 (55.6) Emphasise
= No weekly 36 (17.6) consumption of fish
= Once weekly 22 (10.7) as primary source of
= Twice or three times weekly 33 (16.1) protein
= Do not eat fish (Alpert, 2011;
Lundgren et al.,
Vegetable and fruit consumption 2008)
= Weekly 110 (53.7) Consumption of a
= Daily 95 (46.3) minimum of five fruit
= Daily consumption of three to five fruit and 68 (33.2) and vegetables
vegetables combined combined daily
(WHO, 2013)
Resting heart rate (bpm) 194 * 82.7 (¥11.4) Less than 80
(Palatini, 2007)
Blood pressure (mmHg) 194 *
e SBP 118.6 (£13.0) Less than 120
e DBP 77.8 (£9.9) Less than 80
(Collins and Dias,
2009)
* n = 194 participants attended their second assessment session where these parameters were
assessed.

The number of current smokers was low (n=33; 16.1%), with more men (n=19; 40.4%) than
women (n=14; 8.9%). Reasons for stopping smoking were: being diagnosed as HIV*; own

choice; family requested they stop, and health reasons.
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The prevalence of medically-diagnosed diabetes mellitus (n=1; 0.5%) and HTN (n=19; 9%)
was low. Only 9 of the 19 participants were on antihypertensive medication. One additional
participant reported having had HTN in her pregnancy. Family history of heart disease was
low (n=29; 14.2%), with 27 (13.2%) reporting that the history of heart disease involved their
parents and/or grandparents.

The majority (n=177; 86.3%) did not consume alcoholic beverages. One (0.5%) reported
consuming one to two units of alcoholic beverages per day. The majority (n=114; 55.6%)
were not able to eat fish weekly. All reported a diet that contained vegetables and fruit, but
110 (53.7%) consumed it weekly, and only 95 (46.3%) were able to obtain it daily. The
majority (n=137; 66.8%) were unable to obtain three to five vegetables and fruit combined

daily.

Resting heart rate was above the recommended normal range, and mean blood pressure
values were normal. Individual patients were referred to the medical team of the clinic due
to blood pressure and heart rate values being significantly above normal. A number of

these also reported palpitations.

Table 4.10 provides information regarding the anthropometric body measurements of

participants.

Table 4.10:  Anthropometric Body Measurements of Study 1 Participants (N = 194)

Variable n Mean (+SD) Normal ranges
Waist circumference (cm) 194 84.9 (x11.1)
= Men 44 82.7 (£9.6) Less than 102
= Women 150 68.7 (£14.3) Less than 88
(ACSM, 2010)
Hip circumference (cm) 194 103.5 (+ 11.6) None available
Waist:hip ratio 194 0.8 (x0.1)
= Men 44 0.9 (x0.1) Less than 0.95
*  Women 150 0.8 (x0.1) Less than 0.86
(ACSM, 2010)
Body mass index (kg/m®) 194 25.6 (¥1.4)
* Men 44 22.3 (£3.1) 18.5t024.9
=  Women 150 26.6 (5.5) (WHO, 2004)

¢ cm (centimeters), kg/m” (kilograms per square meter)

The anthropometric values were within acceptable normal ranges, except that the BMI
finding for the sample was overweight (25-29.99 kg/m?), due to the women in the
overweight category (WHO, 2004).
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Independent Predictors at Univariate Logistic Regression of Physical Inactivity,

Increased Resting Heart Rate and BMI

Findings are presented in the tables below, firstly without adjustment for age and gender
and then with adjustment. The variables are those identified in bivariate analysis and found
to be significantly related to the specific variable of interest, namely physical inactivity, RHR

and BMI. Findings are presented up to two decimal values.

Table 4.11: Independent Predictors of Physical Inactivity

Variable n Odds ratio 95% CI p-value
Unadjusted univariate analysis

= Gender (female) 205 3.33 1.67 — 6.64 <0.00
= Resting heart rate 194 1.03 1.00 - 1.06 0.04

=  Waist circumference 194 1.04 1.01-1.08 0.02
Adjusted univariate analysis

= Resting heart rate 194 1.02 0.99 -1.06 0.11

»  Waist circumference 194 1.04 1.00-1.08 0.03

Female gender, RHR and WC were found to be significantly associated with being
physically inactive (less than 10 000 steps per day) before adjustment for age and gender.
After adjustment WC was still significantly associated with physical inactivity. If WC

increased by 1 cm he/she had a 4% probability of taking fewer than 10 000 steps per day.

Table 4.12: Independent Predictors of Increased RHR

Variable n Odds ratio 95% CI p-value
Unadjusted univariate analysis

= Diastolic blood pressure 194 1.04 1.00-1.07 0.03

= Physical activity level 195 0.99 0.99-0.99 0.01

= Active category 195 0.34 0.12-0.94 0.04
Adjusted univariate analysis

= Diastolic blood pressure 194 1.07 1.03-1.11 <0.00
= Physical activity level 195 0.99 0.99-0.99 0.02

= Active category 195 0.38 0.13-1.11 0.08

Diastolic blood pressure was found to be significantly associated with a RHR = 80 bpm
before adjustment. Physical activity level and the “active” physical activity category (10 000-
12 499 steps per day) were also found to be significantly associated with a RHR = 80 bpm.
This association was, however, inversely related to an elevated RHR. After adjustment the
relationship persisted. Thus, if DBP increased by 1 mmHg the individual had a 7% chance
of having a RHR = 80 bpm. In contrast, with one extra step per day RHR was 99% less

likely to be elevated = 80 bpm.
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Table 4.13: Independent Predictors of Increased BMI

Variable n Odds ratio 95% ClI p-value
Unadjusted univariate analysis

=  Gender (female) 205 7.16 3.14 -16.33 <0.00
= SBP 194 1.04 1.01-1.06 <0.00
»  Waist circumference 194 1.26 1.18-1.35 <0.00
= Hip circumference 194 1.56 1.36 - 1.78 <0.00
» Physical activity level 195 0.99 0.99-0.99 <0.00
= Very active category 195 0.29 0.09-0.92 0.04
= CD, 205 1.00 1.00 - 1.01 <0.00
= Current smoking status 205 0.46 0.20-0.97 0.04
= Former smoking status 205 0.42 0.22-0.80 0.01
= Daily intake of fruit and vegetables 205 1.84 1.06 — 3.21 0.03
Adjusted univariate analysis

= SBP 194 1.07 1.04-1.10 <0.00
»  Waist circumference 194 1.34 1.22-1.46 <0.00
= Hip circumference 194 1.53 1.38-1.75 <0.00
= Physical activity level 195 0.99 0.99 -0.99 0.05
= Very active category 195 0.60 0.17 —2.11 0.42
= CD, 205 1.00 1.00 - 1.01 0.01
= Current smoking status 205 0.90 0.36 —2.25 0.83
= Former smoking status 205 0.80 0.38-1.70 0.56
= Daily intake of fruit and vegetables 205 1.80 0.99 -3.27 0.05

Female gender, SBP, WC, hip circumference, CD, count and daily fruit and vegetable
intake were found to be significantly associated with a BMI = 25 kg/m? before adjustment. A
“very active” physical activity category (taking more than 12 500 steps per day), and current
and former smoking status were found to be significantly associated with, but inversely
related to, a BMI > 25 kg/m? before adjustment. After adjustment SBP, WC, hip
circumference and CD, count were still significantly associated with a BMI = 25 kg/m?. If
SBP increased by 1 mmHg a 7% likelihood existed of a BMI = 25 kg/m?. In addition, if a
participant’'s WC or hip circumference increased by 1 cm a 34% and 53% chance of a BMI

> 25 kg/m? existed respectively.

A discussion of the results of study 1 is provided in section 4.7.

DISCUSSION

The aim of study 1 was to screen physical activity levels and other selected risk factors for
IHD in individuals living with HIV and on HAART for six to 12 months. This particular period
of HAART exposure was selected for the following reasons: firstly, the researcher wished to
initiate contact with participants who had been monitored for adherence to HAART
treatment for a reasonable period. This period was considered essential for them to have

effectively implemented HAART into their lives and adjusted to the effects of therapy.

Secondly, at conceptualisation of the project, literature indicated that 87% of deaths occur
in the pre- and early HAART period amongst PLWHA in the South African context (Lawn et
al.,, 2006). Mortality in this early period was independently related to advanced

immunodeficiency at initiation of HAART. Early HAART in this study was defined as the first
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four months of treatment. The authors reported few late deaths, and that these were related
to the patient's response to HAART at four months. Hence the decision to select
participants after six months on HAART to ensure improved immune function at entry to the

project and reduce the likelihood of loss to follow-up due to death.

Thirdly, two research groups evaluated anthropometric body changes that occurred in
PLWHA when initiated on HAART containing Stavudine in the South African context
(Hurley et al., 2011; George et al., 2009). Hurley et al. (2011) reviewed participants at three
intervals: baseline, six and 12 months following HAART initiation. George et al. (2009)
reviewed study participants over the first two years of therapy. The current study thus
provides additional information regarding IHD risk factors status in the early part of HAART
exposure. This additional information highlights what education and intervention

programmes are required at primary care level to improve health, and thus reduce IHD risk.

Review of Socio-Demographics and HIV-Related Profiles

The participants in the study were mostly female. Bias towards the female gender is
expected, as prevalence of HIV infection in women in SA is higher than men (Stat SA,
2013; Rehle et al., 2010). More women are also reported to access HAART in sub-Saharan
Africa (Braitstein et al., 2008). Similar findings were reported in the South African context:
gender differences in survival on HAART were evaluated in a multicentre study consisting
of 58 124 adults (Cornell et al., 2012). Cornell et al. (2012) reported a finding of 65%
women and 35% men. Hurley et al. (2011) had a similar gender distribution of 37.4% men
and 62.6% women. In the current study the distribution was more for women (77.9%) than
men (22.1%), but similar with regards to gender distribution compared to Cornell et al.
(2012) and Hurley et al. (2011). The information collected in this study provides a picture of
the general type of population attending an outpatient HIV clinic in Johannesburg, SA in the
early part of HAART exposure. It also highlights selected risk factors for IHD in this

particular population that require management.

The majority of participants were in their thirties (mean age: 38.2 [1£9.5] years), employed
(n=115; 56.1%), had a secondary education (n=95; 46.3%) and supported dependants
(n=158; 85.4%). Similarly, Hurley et al. (2011) found the same demographics in their study
participants (n=230) attending a semi-private urban outpatient clinic in Durban, Kwa-Zulu
Natal when evaluating anthropometric body measurements over the first year of HAART
exposure. It is of interest to note that the demographics of individuals accessing HIV clinics
in these two studies are similar, irrespective of province or health care spectrum (public
sector vs semi-private). It also highlights the fact that the population initiated on HAART is
individuals with family responsibilities, and form part of the workforce as demonstrated by

the current study and the study conducted by Hurley et al (2011). This finding could



99

possibly explain the problem of dropout experienced later in the research project in terms of
work or family obligations. International clinical exercise trials in the HIV field often report
family responsibility and sessions clashing with work schedules as reasons for non-
adherence to exercise programmes (O’Brien et al., 2010). Ability to attend consultation
sessions was already hindered by some participants’ work obligations. On the other hand,
this finding implies that if participants’ adherence to HAART and episodic disability is
managed, they have the potential to contribute to their community and the larger society for

a satisfactory length of time.

A positive finding was that the majority of participants (n=120; 58.5%) perceived their health
status as good, even though their immune parameters were not yet optimal. The CD,4 value
in this study was slightly less than that reported by Cornell et al. (2012) in individuals after
12 months’ exposure to HAART. The median CD, value in that study was 294 (204—403)
cells/mm?® (women) and 239 (164—337) cells/mm? (men). The lower CD, count in this study
might be because the mean time on HAART was only 8.7 (+2.3) months and not yet 12.
Despite the CD, count, most participants reflected that the pre-treatment period was the
one when they had been ill. A review of the medical histories reinforced the fact that
participants had been ill previously, and now noted their health as better. Conditions noted
were illnesses associated with WHO Clinical Staging of HIV I, lll and IV (Van Dyk, 2008;
WHO, 2005). Thus, reviewing the participants’ past illnesses in conjunction with immune
parameters, it could be suggested that participants were initiated on HAART when
advanced immunodeficiency was present. This finding is supported by literature stating that
individuals in sub-Saharan Africa are often initiated on HAART when already presenting at
an advanced stage of HIV (Peltzer et al., 2011; Braitstein et al., 2008; Lawn et al., 2008;
Lawn et al., 2006).

Physical activity has the ability to influence the immune system positively or negatively
depending on the intensity of exercise. In the general population moderate-intensity
exercise is reported to aid in immune stimulation and reduce disease risk. Intense,
vigorous exercise, on the other hand, could suppress the immune system, and increase
disease risk (Rosa Neto et al., 2011). Moderate-intensity exercise in the general population
has also been shown to improve immune function and lower the risk and severity of
respiratory viral infections (Martin, Pence and Woods, 2009). In PLWHA an inverse
relationship is reported to exist between viral load and physical activity levels, but this
relationship does not extend to CD, counts (Bopp et al., 2004). Promoting an increase in
physical activity levels of participants could therefore lower viral loads and counteract
disease progression. Bopp et al. (2004) noted that intensity of physical activity did not
specifically correlate with CD, or viral load values in their study population. This might be

due to the authors reviewing participants’ normal daily activity, and not when they were
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performing higher-intensity activity, such as formal exercise. In contrast, randomised control
trials included in a systematic review done by O’Brien et al. (2010) found that structured
exercise that consist of aerobic and resistance training tend to increase CD, counts in
exercise participants. The degree of increase differed among studies included in this review
and findings were not always statistical significant when compared to non-exercise
participants. Additionally, viral load response in exercise participants differed between
studies: increased or decreased. The finding of Bopp et al. (2004) is beneficial, as it
suggests that including low- to moderate-intensity physical activity in participants’ daily

routine would not have a detrimental outcome on immune parameters.

Consequently, the immune parameter findings in this study highlighted the need to design
the physical activity programme in such a way as to improve, and not further impair,
immune function. This could possibly be achieved if intensity and frequency were to begin
at a low level and be gradually increased to a moderate level, in order to monitor how
participants react functionally to this activity change. Achieving a moderate intensity level of
physical activity, such as brisk walking, would be the ultimate goal, as suggested by the
European AIDS Clinical Society Guidelines as a means to manage cardiovascular disease
in PLWHA (Lundgen et al., 2008).

Most participants (n=123; 60%) perceived a change in their body shape in the previous six
months. This shape change was attributed more to weight gain than to weight loss. Body
mass index is reported to change with HAART exposure over time in the South African
context (Hurley et al., 2011; George et al., 2009). The mean change in BMI in the first year
of HAART exposure is reported to be 2.4 kg/m?in men and 2.2 kg/m? in women (Hurley et
al., 2011). In the study conducted by Hurley et al. (2011) male participants’ BMI changed
more in the observation period, but were always within the normal BMI category. On the
other hand, women at baseline were already overweight and progressed further into this
category in the year of observation. In this study female participants, when assessed, were
overweight compared to male participants, who had a normal BMI. Thus it seems that
weight gain to the extent of being overweight or obese is more likely to affect women than

men in the South African HIV context.

An important factor to consider when evaluating weight is individuals’ perception of their
weight status. Hurley et al. (2011) formally investigated PLWHA'’s perception of weight in a
South African cohort. The authors noted that individuals often perceived their weight to be
less than the actual objective measured value. A perception of ideal weight could influence
individuals’ acceptance of education strategies regarding ideal body weight, as they might
not agree with a health care provider's evaluation of a particular risk factor for IHD. The

authors also noted that weight loss in communities in SA is seen as a sign of HIV/AIDS,
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and encourages stigmatisation. This belief is corroborated by comparable international data
(Reynolds et al., 2006). This belief could result in reduced compliance with counsel to
reduce weight, as it could lead to compromising the confidentiality of status. In this study
the majority of participants reported an increase in weight, and women often reported
wishing to lose weight in answer to this question. Thus, with motivation for weight-loss

present, implementing a weight-loss programme in this study might be better-accepted.

A portion of the sample reported centralisation of weight around their trunk area in their
explanations of body shape change. This phenomenon is a component of lipodystrophy
(Grinspoon and Carr, 2005), a condition reported to develop in 69% of PLWHA when on
HAART for more than 72 weeks. It is then that weight gain around the abdominal area is
most often reported (Mutimura et al., 2007). George et al. (2009) noted that those who
developed lipodystrophy in the first two years of HAART were more likely to have had a
higher BMI at baseline than others. In this particular study the BMI at baseline of
individuals who developed lipodystrophy was 23.6 (+3.5) kg/m?, compared to 22.0 (+2.2)
kg/m? in those who did not. It should be noted that the study cohorts of George et al. (2009)
and Hurley et al. (2011) were on a regimen containing Stavudine. Weight gain in the study
conducted by Hurley et al. (2011), however, was related, not to HAART, but positively
related to age, and negatively to TB status. The majority of participants (81%) included by
Mutimura et al. (2007) were also on a regimen containing Stavudine. In the current study
only a small proportion of the study cohort was on Stavudine (n=38; 18.5%). It is also
important to remember that a relationship is reported between Stavudine and the risk of
diabetes mellitus (RR=1.13; 95% CI: 1.08-1.15; p=0.0001) over time (De Wit et al., 2008).
Screening these participants regularly to determine their glucose level as a monitoring
method for diabetes mellitus is therefore indicated as a means of reducing their risk of

developing IHD.

International data on anthropometric changes in individuals living with HIV produced
findings contrasting with South African data. Brown et al. (2006) reported no significant
change in BMI in HIV-infected men who, in 1999-2003, were in three antiretroviral
treatment groups: no treatment, monotherapy or combination therapy and, lastly, HAART.
Similarly, Justman et al. (2008) reported no significant change in BMI in HIV-infected
women in 1999-2004. They also reported that HAART was not an independent predictor of
BMI or WHR. This contrasting finding might be due to black South African women being
reported as more likely to be overweight or obese, irrespective of HIV status (Kruger et al.,
2012). Kruger et al. (2012) suggested that this gender difference in BMI might be due to
molecular variances, and thus not specific to socio-demographic and/or health-related
behaviours in the South African context. Considering that more women in SA access

HAART at clinics and are also more likely to be overweight, monitoring of weight and



4.7.2

102

weight management strategies should therefore be one of the core focus areas at HIV
clinics in SA. A discussion regarding participants’ pedometer physical activity and how it

relates to risk of IHD is presented below.

Screening of Physical Activity Levels

The aim of physical activity screening in the study was, firstly, to determine the physical
activity level of a cohort of South African individuals living with HIV and on HAART, and,
secondly, to evaluate their physical activity preferences in order to provide information on
modes of activity. Findings of the study contribute to the body of knowledge regarding
ambulation physical activity, and provide information of a South African group of individuals
living with HIV and on HAART. The physical activity levels are very similar to international
data on pedometer step-count findings in individuals living with HIV (Santos-Lozano and
Garatachea, 2011; Ramirez—Marrero et al., 2008). The mean pedometer step-count finding
in this study was 7 673.2 (4 017.7) with women walking less than men. Ramirez-Marrero
et al. (2008) investigated the physical activity levels in 58 Hispanic adults living with HIV in
San Juan, Puerto Rico. They reported a mean of 7 418 (+2 714) steps per day, with men
accumulating slightly fewer steps than the men in the present study (7 594 [+2 817]).
Women in their study were slightly more active at 7 151 (2 589) steps per day. Fillipas et
al. (2010) reported the mean step-count finding in their Australian cohort to be 7 594 steps
per day. This trial formed part of a systematic review (Santos-Lozano and Garatachea,
2011). The slightly higher step-count finding in this study could be explained in part by the
age variances in the three samples, since an inverse relationship between age and
pedometer physical activity step-count is known to exist (Tudor-Locke et al., 2008). The
mean age of the three cohorts was: South African 38.2 (£9.5) years, Puerto Rican 45.9
(£9.3) years and Australian 53.2 (£10.2) years. In addition, not all individuals in the study
conducted by Ramirez-Marrero et al. (2008) were on antiretroviral therapy, and it is known
that physical activity and functional status improves when individuals are on HAART
(Kinsey, 2007).

Gender discrepancy concerning physical activity levels in this study compared to
international data could be explained if one reviews physical activity data from the general
South African population. The World Health Survey reported crude prevalence rates for
physical inactivity in SA to be 43% for men and 47% for women in 2002—-2003 (Guthold et
al., 2008). Thus it seems to be the norm for women in SA to be less active than men,
irrespective of HIV status, and that they therefore require more motivation and formal

programmes to address this risk factor for IHD.

In the South African context objective assessment of physical activity levels with

pedometers was previously done by Cook et al. (2010, 2008) in healthy black South
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Africans living in a rural community, and by Van Rooijen et al. (2010) in diabetic patients
attending an outpatient hospital clinic in an urban setting. The pedometer step-count in the
present study was less than that reported by Cook et al. (2010). The average step-count in
their sample was 12 471 steps/day. Cook (2012) also reported that the average daily step
range in a rural community was between 1 048-35 534 steps per day with an age range of
14-96 years. The differences between this study and that rural study could be explained in
the following manner: it is well known that epidemiological transition, of which urbanisation
is a part, results in behavioural change, due to industrialisation and economic development
(Mensah, 2008; Vorster et al., 2007; Gaziano, 2005). The change is often noted in diet and
physical activity levels. The different settings could have influenced the physical activity
levels due to factors such as differences in transportation, geographical location and living
environment. The HIV status of the rural population in Cook’s study was not mentioned.
The differences in immune function between the two study populations could offer a

possible explanation for the different step-count findings.

The pedometer step-count findings in this study showed that 75% (n=150) of the sample
walked fewer than 10 000 steps per day, and that the majority of these individuals were
sedentary or lightly active. This objective finding conflicted with verbal feedback on their
performance of exercise on their own. Sixty percent of the sample (n=123) reported that
they exercised on their own. The reported activity preference was first, walking, and second
running. Both involve ambulation activity, and are ideal for assessing and monitoring with a
pedometer. If participants had performed either of these activities regularly in the seven
days of assessment, it would have been reflected in their pedometer findings. It could
therefore be argued that they reported some healthy activity, but that actual implementation

was lacking.

One possible reason for this poor implementation could be explained in relation to their
expressed occupations. These occupations included jobs involving manual labour, rather
than prolonged sedentary behaviour, such as sitting. With these occupations their
perceived need for additional regular focused exercise might have been diminished,
resulting in lower recorded step-counts. The lower step-count in the majority of partici