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Care for us and accept us - we are all human beings. We are normal. We have
hands. We have feet. We can walk, we can talk, we have needs just like everyone

else - don't be afraid of us - we are all the samel!

Nkosi Johnson (1989-2001) at the 13" International AIDS Conference, July, 2000
Durban, South Africa
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ABSTRACT

This PhD thesis centres on a home-based rehabilitation intervention (HBR) for people living with HIV
(PLHIV) in a resource-poor setting in KwaZulu-Natal, South Africa. South Africa has the highest
number of people infected with HIV worldwide, with 6.4 million PLHIV out of an estimated global total
of 36.7 million. Antiretroviral therapy (ART) has ensured that PLHIV are living longer lives. However,
there is a wide range of evidence that shows that PLHIV are prone to a broad range of physical and
cognitive disabilities. It is crucial that PLHIV are able to attain a good health-related quality of life and
optimal functioning, to support the success of the wide roll out of ART in countries like South Africa.
Rehabilitation and exercise have been shown to improve the quality of life and function of PLHIV but
there are numerous barriers facing patients who need to access rehabilitation. This PhD study aimed
to determine the effect of an alternative approach of service delivery, namely a disability-inclusive
HBR intervention, on PLHIVs’ perceived disability, quality of life, functional mobility and functional
capacity. The study was situated in a resource-poor, semi-rural community in KwaZulu-Natal, the
province with the highest HIV prevalence in South Africa. The design of the study intervention was
informed by the synthesis of the evidence from a scoping review on HBR interventions for PLHIV,
which revealed a paucity of evidence, and the practical experience of the lead author as a
rehabilitation practitioner working with PLHIV. Embedded in a wider investigation related to an
alternative model of care, this novel intervention, undertaken through a randomised control trial
methodology, found that HBR is a safe strategy for treating the functional limitations experienced by
PLHIV and may further improve their quality of life. While participants in the intervention group
showed greater improvements across all outcome measures, between-group differences were non-
significant. The community healthcare workers, who were trained via a task shifting approach to
implement this HBR programme, reported feeling empowered by the knowledge and skills they
attained through this study and gave valuable advice for improving future interventions. A synthesis
of the overall PhD study results demonstrated that this intervention satisfied a number of the
fundamental principles of a model of care for the rehabilitation of PLHIV, developed in the same
study location. By building on the successes of this PhD study and addressing the limitations of its
design and process, researchers can design and implement new rehabilitation interventions that
involve multidisciplinary collaboration and the screening and treatment of people with a wide range
of chronic conditions. This research should be combined with advocacy efforts to ensure that
theoretical findings are translated into policies and practices that benefit all PLHIV, particularly those

in resource-poor communities.
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OPERATIONAL DEFINITIONS

Advocacy can be defined as the public support for or recommendation of a particular cause or
policy (Oxford English Dictionary, 2016). Advocacy for improved treatment options for PLHIV by
patients’ rights groups, healthcare professionals, researchers and NGOs has been crucial to
advances in the options of care for PLHIV since the first recorded clinical observation of
HIV/AIDS in the United States of America in 1981. In South Africa, collaborative advocacy
efforts were central to a turn-around in the policies of the country’s Department of Health,
ensuring that PLHIV in South Africa gained access to free ART in 2004.

Chronic disease can be defined as a disease “that has a prolonged temporal course, that does
not resolve spontaneously, and for which a complete cure is rarely achieved”. A chronic disease
has further been defined as one lasting three months or more (Remington, Brownson, Wegner,
& Davies, 2010). In the early years of HIV treatment, HIV/AIDS was viewed as a terminal
disease with little chance of infected individuals achieving a full life span. In the era of

widespread access to cheap or free ART, HIV is now commonly classified as a chronic disease.

Community-based rehabilitation (CBR) is defined by the International Labour Organisation
(ILO), the United Nations Educational, Scientific and Cultural Organization (UNESCO) and the
World Health Organisation (WHQO) as “a strategy within general community development for the
rehabilitation, poverty reduction, equalization of opportunities and social inclusion of all people
with disabilities” The implementation of CBR programmes should be achieved “through the
combined efforts of people with disabilities themselves, their families, organizations and
communities, and the relevant governmental and non-governmental health, education,

vocational, social and other services” (World Health Organisation, 2010).

Disability is understood by the International Classification of Functioning, Disability and Health
(ICF) framework as an “umbrella term for impairments, activity limitations or participation
restrictions”, which result from the interaction between the person with a health condition and
environmental factors (e.g. the physical environment, attitudes), and personal factors (e.g. age
or gender) (World Health Organization, 2001). The Convention on the Rights of Persons with
Disabilities (United Nations, 2007), states that disability is an evolving concept and “results from
the interaction between persons with impairments and attitudinal and environmental barriers

that hinders their full and effective participation in society on an equal basis with others” . The
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interrelationship between HIV and disability has been proven, with people living with disability
more likely to be infected with HIV and PLHIV more likely to develop physical and cognitive
disabilities (Jill Hanass-Hancock & Casale, 2014).

Home-based rehabilitation (HBR) can be defined as a set of activities that prevent or treat an
individual’s impairments, activity limitations and participation restrictions in or near to their own
home. HBR is just one aspect of the broader CBR umbrella and falls under the health
component of the WHO’s CBR Matrix (World Health Organisation, 2010)

Human rights are internationally agreed standards which apply to all human beings, in which
everybody is entitled to basic rights such as food, health and security, regardless of their race,
age, gender, religion or other status. These rights are affirmed in the Universal Declaration of
Human Rights (United Nations, 1948), adopted by all Member States of the United Nations, as
well as in other international human rights treaties which focus on particular groups and
categories of populations, such as persons with disabilities. The Constitution of South Africa
(Republic of South Africa, 1996), promulgated in 1996, strongly affirms the right of all citizens to

enjoy the rights, privileges and benefits of citizenship.

Quality of life is understood to be subjective and multi-faceted, reflecting the full spectrum of an
individual’s life, including physical well-being, functional ability, emotional well-being and social
well-being. In attempting to fully understand the impact of a chosen intervention or treatment on
PLHIV’s impairment, activities and participation, it is advisable to investigate the effect on their

quality of life, in addition to more traditional clinical tests (Cella, 1994).

A randomised controlled trial is a study in which people are allocated at random to receive
one of several clinical interventions, one of which is the standard of comparison or control
(Creswell, 2013).

Task shifting is defined by the WHO as the “rational redistribution of tasks among health
workforce teams. Specific tasks are moved, where appropriate, from highly qualified health
workers to health workers with shorter training and fewer qualifications in order to make more

efficient use of the available human resources for health” (World Health Organisation, 2007).

Xi
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CHAPTER 1: INTRODUCTION

HIV is a virus. Stigma isn’t. One has a cure already.

Anonymous

1.1. Overview of thesis

This manuscript has been prepared in accordance with the University of KwaZulu-Natal’s
College of Health Science’s current guidelines for presentation of PhD theses by research (see
Appendix 1). The chosen method of presenting this work is via the “thesis by publication” option,
which is encouraged by the College of Health Sciences. The guidelines state that this option
allows for the fact that “the thesis may comprise of at least three published papers or in press in
accredited journals; such papers must have the student as the prime author”. In addition to an
introductory chapter and a concluding synthesis chapter, this thesis presents five original
papers, three of which have been published in peer-reviewed journals, one which has been
accepted for publication, with the final paper presented in the form of a manuscript that has
been submitted for publication. The candidate is the lead author of all five papers. Each paper
builds on the work presented in the previous article and as a coherent collective, they address
the overall aim and objectives of this research. This thesis is arranged in seven distinct

chapters, described in brief below:

Chapter 1: This introductory chapter presents a brief summary of the published literature which
provided the motivation for this research. This is necessarily brief due to the extensive review of
literature presented in Chapter 2. It further outlines the study aim and objectives, summarises
the overall study methodology and introduces a conceptual framework through which to better

understand the close inter-relationship between HIV and disability.

Chapter 2: This chapter is presented in the form of a published study, which employed a
scoping review methodology to summarise and assess the available evidence on home-based

rehabilitation interventions for adults living with HIV.

Cobbing S, Hanass-Hancock J, Myezwa H (2016). Home-based rehabilitation
interventions for adults living with HIV: a scoping review. African Journal of AIDS
Research. 15(1): 77-88.



Chapter 3: This chapter is presented in the form of a published study, outlining the methodology

for the primary intervention of this PhD research.

Cobbing S, Hanass-Hancock J, Myezwa H (2015). A home-based rehabilitation
intervention for people living with HIV and disability in a resource-poor community,

KwaZulu-Natal: study protocol for a randomised controlled trial. Trials. 16:491.

Chapter 4: This chapter is presented in the form of a published study, outlining the results of the

novel randomised controlled trial employed in this PhD research.

Cobbing, S, Hanass-Hancock J, Myezwa H (2017). A home-based rehabilitation intervention for
adults living with HIV: A randomized controlled trial. Journal of the Association of Nurses
in AIDS Care. 28(1): 105-117.

Chapter 5: This chapter is presented in the form of a published study, describing the research
assistants’ experiences of delivering a home-based rehabilitation intervention for adults living
with HIV.

Cobbing, S, Chetty V, Hanass-Hancock J, Myezwa H (2017). “Knowing | can be helpful

makes me feel good inside, it makes me feel essential”: community healthcare workers’

experiences of conducting a home-based rehabilitation intervention for people living with
HIV in KwaZulu-Natal, South Africa. AIDS Care. 2017 (on-line):1-5.

Chapter 6: This chapter is presented in the form of a manuscript, submitted for publication,
which assesses the findings of this PhD work in relation to a model of care for the rehabilitation
of PLHIV, developed in the same study community. It further urges readers to employ the

findings from related research and practice to better advocate for PLHIV and disability.

Cobbing, S, Hanass-Hancock J, Myezwa H (2017). Assessing home-based rehabilitation
within the development of an integrated model of care for people living with HIV in a
resource-poor community. African Journal of Primary Health Care & Family Medicine.

Manuscript submitted for publication (under review).

Chapter 7: This concluding chapter presents a general synthesis of the ideas and results
incorporated within this thesis. It considers specific limitations of the research and offers

recommendations for future practice and research.



1.2. Background and context of the study

Of the 36.7 million people living with HIV (PLHIV) worldwide, approximately 70% live in sub-
Saharan Africa (UNAIDS, 2016). An estimated 6.4 million people are currently living with HIV in
South Africa, more than in any other single country in the world. Within South Africa itself,
KwaZulu-Natal (KZN) has the highest HIV prevalence of all the nine provinces, with 16.9% of
the province’s inhabitants living with HIV (Shisana et al., 2014). Antiretroviral therapy (ART) has
dramatically improved life expectancy by altering the features and complications of the disease,
effectively converting HIV into a chronic disease (Chu & Selwyn, 2011; Worthington, Myers,
O’Brien, Nixon, & Cockerill, 2005). South Africa has the world’s largest ART programme in the
world, with nearly 3.4 million PLHIV now on treatment. The number of people dying annually
from HIV-related causes worldwide declined from 1.5 million in 2010 to 1.1 million in 2015, with
ART estimated to have averted 6.6 million deaths globally, including 5.5 million deaths in low-
and middle-income countries. Encouragingly, the number of annual new HIV infections also
continues to decrease. In 2015 there were an estimated 2.1 million new infections as compared
to 3.4 million new infections in 2001, a decrease of approximately 40% (UNAIDS, 2016). While
the incidence (number of new infections per year) is decreasing, the fact remains that the HIV
prevalence (total number of people infected) continues to increase, as less and less people die
from HIV-related illnesses (UNAIDS, 2016).

HIV infection has a wide range of effects on the entire human body (Hoffmann & Rockstroh,
2012), resulting in a number of opportunistic infections (Ols) due to the body’s depleted immune
system . A number of bodily systems, including the cardiorespiratory, neurological and
musculoskeletal systems are commonly affected by HIV and result in disorders that are
frequently treated by rehabilitation professionals (Myezwa, Stewart, Musenge, & Nesara, 2009) .
Rehabilitation is seen as a crucial means of ensuring that PLHIV have an improved quality of life
to complement the added life years made likely by ART(Nixon et al., 2011). Rehabilitation
programmes commonly include different forms of exercise. A number of studies, in resource-
rich settings, have investigated the effects of various types of exercise prescribed for PLHIV.
These are well summarised by four systematic reviews (Gomes-Neto, Conceicao, Carvalho, &
Brites, 2013; Gomes-Neto, Conceigéo, Carvalho, & Brites, 2015; O’Brien, Tynan, Nixon, &
Glazier, 2016, 2008) designed to investigate the effects of exercise on PLHIV. These reviews
provide evidence that both aerobic exercise and progressive resistance exercise interventions
are safe and may confer a wide range of health benefits to PLHIV, including improved

cardiopulmonary fitness, body composition, muscle strength and psychological status. While



these reviews are important in highlighting the benefits of exercise for PLHIV, they focused on
otherwise healthy PLHIV. The level of disability of participants was either an excluding factor in

the selected studies or was not known.

With the advent of increased ART provision, the annual number of AIDS-related deaths in South
Africa has decreased from almost 400 000 in 2005 to less than 200 000 in 2013, a reduction of
48% (UNAIDS, 2014). This increased survival amongst PLHIV has, however, been matched by
an increased prevalence of disability in this population (Hanass-Hancock, Regondi, & Nixon,
2013), with 35.5% of over 1000 PLHIV on ART reporting functional limitations, suggesting the
onset of disability, in a recent cohort study conducted in KZN province (Hanass-Hancock,
Myezwa, & Carpenter, 2015). The focus of HIV care in South Africa to the present date has
focused mainly on the acute medical management and drug prescription related to HIV and its
related opportunistic infections. Far fewer services and resources are available for the physical
rehabilitation of PLHIV. The current model prevalent in the South African public health system
favours the rehabilitation of patients in hospitals or clinics, with a low provision of community-
based rehabilitation (CBR) or home-based rehabilitation (HBR) services. This shortfall of CBR
and HBR provision is contrary to the South African Department of Health’s vision of public
healthcare delivery in South Africa moving towards these models. According to the National
Guidelines on home-base care/community-based care, these services promote the rehabilitation
of people in or near their homes and encourage participation by people, respond to the needs of

people and encourage traditional community life (Department of Health, 2001).

The DOH call for improved CBR and HBR delivery is echoed by the World Confederation for
Physical Therapy (WCPT), who announced their commitment to delivering accessible and
appropriate rehabilitation services to persons living with disability (Bury, 2005). Despite the high
prevalence of HIV and disability in South Africa, there are relatively few trained physiotherapists
working in this country, compared to countries in the developed world. WHO statistics (World
Health Organisation, 2011) reveal that there are more than 20 physiotherapists per 10 000
population in Finland, as compared to less than two physiotherapists per 10 000 population in
South Africa. With regard to another rehabilitation profession, occupational therapy, Denmark
has approximately 11 occupational therapists per 10 000 population, compared to less than one
occupational therapist in South Africa, per 10 000 population. CBR and HBR delivery is
challenged by the relative scarcity of rehabilitation professionals in South Africa as well as the
difficulty of and expense of getting professionals, such as physiotherapists, to work in the

community. Chappell & Johannsmeier (2009) investigated the impact of CBR on people living



with disabilities and their families. Their study describes how a number of CBR programmes in
South Africa employed mid-level rehabilitation workers (also known as community rehabilitation
facilitators or CRFs), for this very reason. Unfortunately, this CRF programme has since been

discontinued.

Functional limitations are experienced by a large proportion of people on ART (Hanass-Hancock
et al., 2015) and may also have a negative impact on PLHIV building livelihoods (Myezwa,
Hanass-Hancock, Pautz, Smith, & Carpenter, 2016). Not only are the rehabilitation services for
PLHIV and disability in the South African public health service often inadequate, but these
individuals have great difficulty in accessing the limited services that are available in district
public health hospitals. These obstacles to accessing rehabilitation services include physical,
financial and institutional barriers (Cobbing, Hanass-Hancock, & Deane, 2014). It is vital,
therefore that alternative rehabilitation options are investigated and implemented for this
vulnerable population (Chetty & Hanass-Hancock, 2015). HBR is one such option, which may
address some of the barriers described above. While HBR is proven to be an effective strategy
for a number of chronic disease populations, including stroke (Chaiyawat & Kulkantrakorn,
2012), heart disease (Munro, Corrigall, Angus, Thompson, & Leslie, 2011) and chronic
obstructive pulmonary disorder (Pradella et al., 2015), there is a dearth of evidence related to

HBR interventions for PLHIV, particularly in sub-Saharan Africa where HIV infection is endemic.

1.3. Problem statement

The literature reviewed above describes the high prevalence of HIV in sub-Saharan Africa, and
particularly in the province of KwaZulu-Natal, South Africa. With more PLHIV receiving ART, the
disease is now being viewed as chronic in nature rather than a terminal illness. However, more
and more PLHIV are experiencing physical disability as a result of their infection. Despite this
close interrelationship between HIV and disability, there is a shortage of rehabilitation services
in the South African public healthcare sector, when compared to Western countries, which have
far lower rates of HIV prevalence. This paucity of rehabilitation services is exacerbated by the
difficulty that PLHIV and disability have in accessing the few services that are available.
Rehabilitation services in South Africa are primarily institution-based and offered by trained
rehabilitation professionals. There are far less services available in rural communities, despite
the DOH’s commitment to move towards home-based models of care. Furthermore, there is a
dearth of literature describing Southern African HBR interventions and, prior to this study, no

articles that investigated HBR programmes designed specifically for adult PLHIV and disability.



1.4. Research question

What is the effect of a disability-inclusive HBR intervention on PLHIVs' perceived disability,

quality of life, functional mobility and functional capacity?

1.5. Research aim and objectives

The aim of this research was to determine the effect of a disability-inclusive HBR intervention on
PLHIVs’ perceived disability, quality of life, functional mobility and functional capacity. The

specific objectives were as follows:

1.5.1. To design a specifically tailored disability-inclusive HBR intervention for adult PLHIV.

1.5.2. To determine the effects of the HBR intervention on participants’ perceived disability.

1.5.3. To determine the effects of the HBR intervention on participants’ quality of life.

1.5.4. To determine the effects of the HBR intervention on participants’ functional mobility.

1.5.5. To determine the effects of the HBR intervention on participants’ functional capacity.

1.5.6. To explore community care workers’ experiences of being involved in carrying out the
HBR intervention.

1.5.7. To describe how the HBR intervention adhered to the fundamental principles of a
theoretical model of integrated care developed for this study setting.

1.6. Conceptual framework

The International Classification of Functioning, Disability and Health (ICF) offers a useful
framework for studying disability and health-related consequences of disease based on the
following three concepts: impairments, activity limitations and participation restrictions (World
Health Organization, 2001). According to Van As, Myezwa, Stewart, Maleka, & Musenge (2009)
the ICF adopts a bio-psychosocial approach, allowing disability to be defined in broader terms
than a mechanistic, purely medical model and places the experience of disability in a socially
constructed realm dependent on interrelated social, environmental and personal factors.
Impairments are understood to be problems with physiological functioning or anatomical (for
example organs, limbs) structure of the body. Activity limitations are defined as difficulties in
executing a task or action, such as walking or dressing. Finally, participation restrictions are
problems relating to involvement in life situations (World Health Organization, 2001). For
example, a female patient diagnosed with HIV may present with impairments such as weak
lower limbs or pain in her hands and feet. These impairments may negatively affect activities

such as walking or lifting objects which may further limit her participation in work, social and



recreational environments. Her experience of disability may further be shaped by her own
personal traits as well as the physical and social environment in which she lives and works. This
interrelationship between impairments, activity limitations and participation restrictions with

environmental and personal contextual factors is well illustrated in Figure 1.
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Figure 1: Graphic representation of the ICF framework (World Health Organization, 2001)

Myezwa et al. (2009) conducted an assessment of eighty HIV in-patients at the Chris Hani
Baragwanath Hospital in Gauteng province, South Africa. In this study the ICF short-version
checklist (WHO, 2003) was employed to assess the impairments, activity limitations and
participation restrictions experienced by these patients. Over 70% of the participants in this
study reported impairments related to digestive, neuromuscular, respiratory and sensory
function as well as emotional and mental problems. These impairments led to activity limitations
such as decreased mobility and problems with self-care as well as participation restrictions,
including difficulty engaging fully in community, social and civil life. The researchers also
analysed specific associations found among impairments, activity limitations and participation
restrictions. For example, patients with cardiovascular, haematological, immunological and
respiratory system problems were 14-times more likely to have problems with execution of
general tasks. An appreciation of the interrelationship between these factors may allow

rehabilitation professionals to develop more appropriate rehabilitation interventions for PLHIV.



1.7. Overview of the study methodology and location

This research employed a mixed methods approach, utilising both quantitative and qualitative
methods in the overall research design. A quantitative approach, specifically a randomised
controlled trial (RCT) design, was employed in the development and analysis of the HBR
intervention that formed the primary emphasis of this thesis. The design of this RCT is described
in the published article in Chapter 3, while the published results of the study intervention are
presented in Chapter 4. When reporting the results of a RCT it is important to consider the issue
of methodological quality. A well designed trial is more likely to produce unbiased results that can
be replicated in practice (Maher, Sherrington, Herbert, Moseley, & Elkins, 2003). The
Physiotherapy Evidence Database (PEDro) Scale is commonly employed to assess the quality of
RCTs, particularly trials that involve physiotherapy interventions. It has been proven to be both a
reliable (Maher et al., 2003) and valid (de Morton, 2009) measure of the methodological quality
of clinical trials. An assessment of the quality of the study RCT is not included in Chapter 4 due
to the word limitations common to all peer-reviewed publications. It is of interest, however to note,
that the RCT in this study scored 8 out of a possible 10 points on the PEDro scale. This represents
a study of high methodological quality, with an average total PEDro score from over 25 000 trials
of 5.0, with a standard deviation of 1.6 (PEDro, 2016). Table 1 shows how the study RCT scored
for each item of the PEDro Scale. Blinding of subjects and therapists was not possible due to the

nature of this RCT. The explanation for each item can be viewed in Appendix 2.

Table 1: Assessment of study RCT on the PEDro Scale

Item Yes No
Subjects were randomly allocated v
Allocation was concealed v
Study groups were similar at baseline v
Blinding of all subjects v
Blinding of therapists who administered the therapy v
Blinding of all assessors v
85% of participants followed up for at least one outcome measure v
An intention-to-treat analysis was employed v
Between-group statistical comparison for at least one outcome measure ¥

v

Provision of point and variability measures for at least one key outcome



A qualitative enquiry, using semi-structured interviews, was employed to assess the research
assistants’ experiences of being involved in this HBR intervention (see Chapter 5). Hussein
(2009) argues that combining qualitative and quantitative methods (triangulation) can increase
the credibility of research by enhancing the generalisability and internal consistency of study
findings. In this way, a more holistic account of the benefits and challenges of rehabilitative
interventions can be communicated, increasing the likelihood of healthcare workers successfully
translating this research into practice. Ethical approval from the UKZN Biomedical Research
Ethics Committee (BFC052/15) was received in September 2014 (see Appendix 3). The full

ethical considerations for this research are described in Chapters 3, 4 and 5.

The study was located at a public-funded hospital situated in the eThekwini district in the province
of KwaZulu-Natal, South Africa. It is a 200 bed hospital serving a population of 750 000 people in
an impoverished semi-rural area. The hospital provides medication and healthcare services for
over 4500 PLHIV. The HBR intervention was conducted in, or near to, participants’ homes. These
homes all fall within the hospital catchment area, and a map of the location of these homes are

shown in the articles in Chapters 4 and 5.
1.8. Philosophical assumptions

It is impossible to completely divorce oneself, as an individual, from the research process.
Ontology refers to the researcher’s view of the nature of reality (Creswell, 2013). In outlining my
ontological position, | acknowledge that | adopted a pragmatic approach to this PhD study,
choosing the most rigorous method (an RCT) to answer the overall research question. The choice
of research question arose from my interest in the rehabilitation of PLHIV. This interest, in turn,
had its genesis in my practical experiences working as a physiotherapist in a palliative care facility
for PLHIV at a time when ART was just beginning to be made available to South Africans infected
with the virus, who met very stringent criteria. These experiences, together with my move into the
tertiary academic environment, resulted in me being the lead author in a position paper that
provided recommendations to researchers, academics and clinicians aimed at improving the
quality of care available to PLHIV in South Africa (see Appendix 16). The choice of research
setting was not coincidental either, allowing me to continue the work begun in my Masters
research (see Appendix 17) and add value to the important work being done by my fellow
researchers in this area. While every effort was made to maintain study rigour and limit bias, it is
important that readers of this thesis understand the nature of the candidate’s embeddedness and

interest in the research community.



CHAPTER 2: SCOPING REVIEW

After all, the ultimate goal of all research is not objectivity, but truth.
Helene Deutsch (1884-1982)

2.1. Summary of findings

This chapter is presented in the form of a published study, which employed a scoping review
methodology to summarise and assess the available evidence on home-based rehabilitation
interventions for adults living with HIV. Only six articles were identified that met this review’s
inclusion criteria. Apart from highlighting the dearth of evidence on this topic, this article
recommends that more research of this nature be conducted in sub-Saharan Africa and that a
wider range of measures be utilised when assessing the efficacy of home-based rehabilitation
interventions for people living with HIV. The results of this scoping review informed the
development of the study protocol for the primary intervention employed in this PhD research
(described in Chapter 3).

2.2. Publication details

Title Home-based rehabilitation interventions for adults living with HIV: a

scoping review

Authors Saul Cobbing, Jill Hanass-Hancock and Hellen Myezwa
Journal African Journal of AIDS Research (AJAR)

Year 2016

Volume (number) | 15(1)

Pages 77-88

DOI number 10.2989/16085906.2016.1159968

2.3. Journal details

The African Journal of AIDS Research (AJAR) is a peer-reviewed Institute for Scientific
Information (ISI) - listed journal. It publishes papers that make an original contribution to the
understanding of social dimensions of HIV/AIDS in African contexts. AJAR includes articles from,

amongst others, the disciplines of sociology, epidemiology, health communication, public health,
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education, nursing science and social work. Papers relating to impact, care, prevention and social
planning, as well as articles covering social theory and the history and politics of HIV/AIDS, are

considered for publication in AJAR. It has an impact factor of 0.790 (as at October 2016).
2.4. Publication timeline

The first draft of this article was submitted to the African Journal of AIDS Research (AJAR) on
the 14 September 2015. Favourable reviews with minor revisions were received from the
journal’s editorial office on the 25 January 2016. The article (with notated amendments) was re-
submitted to AJAR on the 28 January 2016. The final article was published on-line on 22 March
2016.

2.5. Contribution details

The candidate conceptualised, developed and wrote the paper. Professors Myezwa and
Hanass-Hancock provided key input in assisting the candidate with the scoping review
methodology, interpreting the results and editing the draft manuscript. Professor Aimee Stewart
(University of the Witwatersrand) is also acknowledged for her assistance in conceptualising the

initial parameters of this scoping review.

11



African Journal of AIDS Research 2016, 15(1): 77-88
Printed in South Africa — All rights reserved

Copyright © NISC (Pty) Ltd

ISSN 1608-5906 EISSN 1727-9445
hitp://dx.doi.org/10.2989/16085906.2016.1159968

Home-based rehabilitation interventions for adults living with HIV: a

scoping review

Saul Cobbing', Jill Hanass-Hancock? and Hellen Myezwa?®

'Department of Physiotherapy, University of KwaZulu-Natal, Durban, South Africa
?Health Economics and HIV/AIDS Research Division (HEARD), University of KwaZulu-Natal,
3Department of Physiotherapy, University of the Witwatersrand, Johannesburg, South Africa

*Corresponding author email: cobbing@ukzn.ac.za

Home-based rehabilitation (HBR) has been shown to improve the lives of people living with a wide range of chronic
diseases in resource-rich settings. This may also be a particularly effective strategy in resource-poor settings,
where access to institution-based rehabilitation is limited. This review aimed to summarise and discuss the
evidence related to the effectiveness of home-based rehabilitation (HBR) interventions designed specifically for
adults living with HIV. A scoping review methodology was employed, involving systematic search techniques and
appraisal of appropriate evidence. English-language journal articles that assessed the quality of life or functional
ability outcomes of HBR interventions for adults living with HIV were considered for this review. Out of an initial
1 135 publications retrieved from the search of databases, six articles met this review’s inclusion criteria. While
this review highlights the scarcity of empirical evidence related to HBR interventions for adults living with HIV, the
findings of these six articles are that HBR is a safe management option that may confer a number of physical and
psychological benefits for this population. Future research on HBR interventions should include a wider range
of assessment measures, including cost-benefit analyses and specific tools designed to assess the functional
ability and participation in activities of daily living of participants involved in these programmes. In particular, more
research on HBR is required in resource-poor environments, such as sub-Saharan Africa where HIV is endemic, to

assess whether this is a feasible strategy that is both effective and practical in the areas that may need it most.

Keywords: disability, HIV, home-based rehabilitation, multidisciplinary, quality of life, scoping review

Introduction

Since the advent of highly active antiretroviral therapy
(HAART), people living with HIV (PLHIV) are living for
longer with a variety of impairments and disabilities that
are amenable to rehabilitation interventions (Solomon
and Jung 2006). The 2013 UNAIDS report on the global
AIDS epidemic estimates that 35.3 (32.2-38.8) million
people are living with HIV, with 25.0 (23.5-26.6) million
PLHIV in sub-Saharan Africa. The number of AIDS deaths
has declined from 2.3 (2.1-2.6) million in 2005 to 1.6
(1.4-1.9) million deaths in 2012 (UNAIDS 2013). As HIV
has shifted from an acute disease requiring palliative
care to an illness that is more chronic and episodic in
nature (Beauregard and Solomon 2005), it is crucial that
rehabilitation is employed as a key component of HIV
care (Nixon et al. 2011a). Although PLHIV in sub-Saharan
Africa are also expected to live longer lives in the HAART
era, two recent systematic reviews (Hanass-Hancock et
al. 2013; Banks et al. 2015) have revealed that PLHIV in
these hyper-endemic sub-Saharan countries, including
those on HAART, experience a wide variety of physical
and cognitive disabling conditions that may require
rehabilitation interventions. A recent more in-depth study
of over 1 000 PLHIV on HAART in South Africa revealed
that an alarmingly high proportion of the study cohort

(35.5%) experienced the onset of disability, with very few
being exposed to any rehabilitation interventions (Hanass-
Hancock et al. 2015). Considering the vast numbers of
people living with HIV in sub-Saharan Africa who are in
need of HAART and potentially rehabilitation, it is crucial
that we explore the rehabilitation options and chronic
healthcare services for this population (Van As et al. 2009;
Nixon et al. 2011b).

Stucki et al. (2007, 39) propose a broad definition of
rehabilitation, based on the International Classification
of Functioning, Disability and Health (ICF) framework,
describing is as a strategy that “aims to enable people
with health conditions experiencing or likely to experience
disability to achieve optimal functioning in interaction
with the environment”. Rehabilitation services for PLHIV
can be provided by a wide range of health professionals
and may include strategies designed to manage pain,
reduce fatigue, enhance function, strengthen muscles (via
resistance exercises) and improve exercise tolerance, via
aerobic exercises (Canadian Working Group on HIV and
Rehabilitation 2011). Both resistance and aerobic exercise
interventions have been shown, by a number of studies, to
be safe and to confer a number of benefits to PLHIV. These
benefits include improved quality of life, as well as a number
of physical benefits such as increased muscle strength
and enhanced exercise tolerance. These studies are well
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summarised by two systematic reviews on resistance and
aerobic exercise respectively (O’'Brien et al. 2008; O’Brien
et al. 2010).

While the majority of studies investigating the effects of
exercise on PLHIV have been conducted in developed
countries, in recent years there have been isolated studies
of this type emanating from the developing world, conducted
in low and middle-income countries (LMICs) (Mutimura et al.
2008a; Mutimura et al. 2008b; Ley et al. 2014;). Globally,
most published studies on exercise for PLHIV have focused
on interventions conducted in health care institutions or
recreational facilities (for example hospitals or gymnasiums).
This work, while valuable, has been conducted primarily
in highly-controlled environments, rather than in real world
settings where most PLHIV live and work. Due to difficulties
in accessing institution-based services, particularly in
developing countries, it has been suggested by a variety of
authors that alternative rehabilitation approaches, including
home-based rehabilitation (HBR) interventions, should be
implemented and assessed (Hanass-Hancock et al. 2013;
Gona et al. 2013; Cobbing et al. 2014)

The terms home-based rehabilitation (HBR) and
community based rehabilitation (CBR) are often mistakenly
used interchangeably. HBR specifically refers to
rehabilitation carried out in an individual’s own home, and
is just one component of the broader CBR process. CBR
entails a far wider scope and is defined by the World Health
Organisation (WHO) as “a strategy within general community
development for the rehabilitation, poverty reduction,
equalisation of opportunities and social inclusion of all
people with disabilities” (World Health Organisation 2010,
11).The implementation of full CBR services does present
a number of challenges, however. With specific reference
to providing CBR services to PLHIV in an under-resourced
township in South Africa, Harris (2011) reports that it is
unlikely that CBR programmes can be implemented and
sustained without a willing participant pool, leadership of
local health managers and access to exercise venues and
equipment. In a qualitative study designed to assess the
impact of CBR as implemented by mid-level rehabilitation
workers for people with disabilities (PWD), Chappell and
Johannsmeier (2009) found that these workers had a
greater impact on individual PWD rather than the community
at large. The gaps in service delivery described in this
study, conducted in six of the nine South African provinces,
included inadequate community interventions related to
disability awareness, employment of PWD, schooling,
housing and transport. These challenges, along with many
other resource, knowledge and time constraints, may result
in rehabilitation providers opting to implement specific HBR
interventions, rather than full-scale CBR programmes. The
challenge of implementing CBR interventions appears to be
reflected by the fact that the majority of the literature relating
to CBR consists of theoretical and review articles rather than
empirical descriptions of CBR interventions (Finkenfligel et
al. 2005).

In contrast to this, there is a growing body of evidence
supporting the implementation of HBR programmes as an
alternative to institution-based rehabilitation programmes,
for an array of chronic and acute conditions, including stroke
(Geddes and Chamberlain 2001; Outpatient Service Trialists
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2003; Chaiyawat and Kulkantrakorn 2012), traumatic brain
injury (Powell et al. 2002; Hopman et al. 2012;), coronary
artery disease (Munro et al. 2011; Clark et al. 2013), chronic
respiratory conditions (Regiane Resqueti et al. 2007; Maltais
et al. 2008; Pradella et al. 2014) and hip fracture (Donohue
et al. 2013; Salpakoski et al. 2014). In these studies, HBR
programmes have been shown to be not only safe for
individuals with a wide range of impairments, but to confer
benefits of equivalent or greater magnitude than institution-
based interventions. These benefits include a variety of
physical (strength and endurance) gains, improved daily
functioning, enhanced social interaction and better quality
of life. The recommendations from these studies include the
early supported discharge of patients into HBR programmes
as an alternative to hospital-based rehabilitation
(Geddes and Chamberlain 2001) while making sure that
comprehensive discharge plans are in place before patients
leave hospital, ensuring that they can access available
health services should they need to (Clark et al. 2013).

Not only has HBR been shown to be an effective means
of improving physical and psychosocial functioning, it is
also proposed that HBR programmes may counter the
multitude of obstacles faced by patients attending institution-
based interventions (Taylor et al. 2015), including cost
and distance of travel. Of significant interest to policy-
makers and funders of rehabilitation programmes, it further
appears that HBR may be a more cost-effective means of
delivering rehabilitation services than traditional hospital or
gymnasium-based programmes (Collins et al. 2001; Salvetti
et al. 2008; Munro et al. 2011). While there are various
potential benefits of HBR programmes, the challenges to
implementing these interventions should also be noted.
These challenges include convincing policy makers and
service managers to actually implement these programmes
(Lang 2011), the provision of appropriate training to
grassroots workers (Wirz 2000) and the possibility that
patients may stop prescribed home-based exercises once
direct supervision has ceased (Regiane Resqueti et al.
2007). It should also be noted that the vast majority of these
studies and reviews describing the benefits of HBR reflect
interventions and programmes that have been implemented
in the developed world, in high-income countries. Caution
should thus be taken in extrapolating these findings to
LMICs in the developing world, where socio-economic
conditions may be markedly different.

HBR interventions may be implemented and supervised by
a wide range of health care professionals, including doctors,
nurses, occupational therapists and physiotherapists.
Mid-level workers and grassroots workers, who are trained
by health professionals and other professionals including
social and development workers, can also be involved in
the delivery of services directly to communities (Wirz 2000).
These interventions may involve only one health care worker
or may be conducted by a multidisciplinary team of health
care workers. Two systematic reviews on the effectiveness
of multidisciplinary rehabilitation for adults with multiple
sclerosis (Khan et al. 2007) and after primary brain tumour
treatment (Khan et al. 2013), demonstrate some evidence
that multidisciplinary HBR interventions may improve the
participation, quality of life and vocational involvement of
individuals offered these services. However, multidisciplinary
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treatment programmes necessarily require more staff and
may therefore place an increased financial burden on health
care systems (Karjalainen et al. 2003).

While the various evidence-based benefits of HBR for a
wide range of acute and chronic impairments have been
discussed above, there is limited evidence related to HBR
interventions for PLHIV. The need for research on HBR
services for PLHIV is not, however, a recent request. As far
back as the early 1990s, Levinson and O’Connell (1991)
and O’Dell and Dillon (1992) predicted that rehabilitation
professionals could expect an increased number of referrals
for the management of disability in PLHIV. In 1993, in a
report on the physiotherapy rehabilitation of ten PLHIV
seen in their own home or a friend’s home, Lang (1993)
concluded that while HBR services are appropriate for
PLHIV, more studies with larger samples needed to be
conducted. Over twenty years later, there remains a dearth
of literature focusing on HBR for PLHIV and no systematic
analysis of the existing evidence. A number of professionals
and researchers working in this field, including the authors of
this review, have expressed concern at the lack of inclusion
of rehabilitation interventions in HIV care (Cobbing et al.
2013; Chetty and Hanass-Hancock 2015), particularly for
people living with HIV and disability (UNAIDS 2014). This
phenomenon appears to be true for regions across the
globe, but more particularly in resource-poor sub-Saharan
African settings where HIV is endemic. The purpose of
this review is to present the results of a scoping review
assessing the empirical evidence related to the effectiveness
of HBR interventions on the functional ability and quality of
life of adults living with HIV.

Methods

Study design

This scoping study used specific review techniques
and methodology as outlined by Arksey and O’Malley
(2005) and further developed by Levac et al. (2010). This
methodology guided the development of a search strategy
and criteria to identify and appraise articles that focused
on HBR for PLHIV. This appraisal allowed the authors to
highlight any gaps in the evidence, thus satisfying a key
component of this methodology, namely the requirement
to make recommendations for future research (Daudt et
al. 2013) in an indicative rather than prescriptive manner
(Anderson et al. 2008).

Identifying relevant studies

This review identified peer-reviewed journal articles on
HBR interventions for PLHIV published up until March
2015. The databases searched were the Cochrane Library,
EBSCOhost (including Academic Search Complete,

Table 1: Inclusion/exclusion criteria

Health Source — consumer and nursing editions, Medline,
PsycARTICLES and PsycINFO), PEDro, Pubmed and
Science Direct. For this purpose a search string was
developed. This included a combination of the following
keywords and their synonyms (expressed in Boolean logic):
Home-based rehabilitation OR HBR OR community-based
rehabilitation OR CBR OR rehabilitation OR *therapy AND
HIV. Thorough searches of Google Scholar and appraisals
of citation and reference lists were undertaken to find
appropriate studies for this review.

Article selection

The procedure for selecting articles consisted of four steps:
identification of relevant literature; screening of abstract for
inclusion and exclusion criteria (see Table 1); assessing
eligibility on the basis of full text; and, final inclusion of
articles. It should be noted here that an HBR intervention
was defined for the purpose of this review as one in which
some or all of the intervention was conducted in or near
to the participants’ homes. See Figure 1 for the number of
records retrieved and included in each of these steps.

Extraction of data

A data extraction sheet was developed and used to extract
and summarise the data from the six articles included in
this scoping review. The data extracted included general
information about the article (title, author, journal and year
of publication of each article), as well as information on
the study design, study setting, participant demographics
and study outcome measures. This extraction sheet also
captured a brief summary of the results, limitations and
recommendations of the studies.

Results

Characteristics of included studies

The rigorous search process (illustrated in Figure 1)
resulted in the selection of five articles (Lang 1993; Baigis
et al. 2002; Dolan et al. 2006; Maharaj and Chetty 2011;
Pullen et al. 2014) that were eligible for this scoping review.
One further article (Roos et al. 2014) was added following
communication with a wide range of experts in the field
of HIV rehabilitation, thus resulting in a final sample of six
articles. These individuals, representing regions across
the world, are involved in HIV education and research
and their knowledge of articles that were eligible for this
review (written by themselves or other researchers) was
solicited via e-mail. Details of the six articles included for
final analysis and discussion are shown in Table 2. Four
of the six studies used a randomised controlled trial (RCT)
method, while the other two studies employed a case study
design. All six of the studies were conducted in urban

Inclusion

Exclusion

The article involved a HBR intervention for PLHIV

The article assessed quality of life and/or functional ability outcomes
Peer-reviewed journal articles involving primary research

All articles were written in English

Study participants were adult (over 18 years of age) PLHIV

Non-peer reviewed articles (e.g. books, magazines, policy briefs, etc.)

Articles not written in English

Literature reviews and commentaries

14
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IDENTIFICATION

1135 publications retrieved from
database search

201 duplicates excluded

SCREENING

934 titles screened

827 records excluded

107 abstracts screened

88 records excluded

ELIGIBILITY

19 full-text articles
assessed for eligibility

14 articles excluded for not
meeting inclusion criteria

5 articles eligible

+ 1 article after consulting with
experts in field

INCLUDED

Figure 1: Article selection process

settings, three of them in the developed world (the United
Kingdom and the United States of America) and three of
them in the developing world (Nigeria and South Africa).
All the studies included adult PLHIV as participants, with
the sole exception of the study conducted by Lang (1993),
which included one child among the total of ten participants.
Outcome measures that were utilised in the six studies
included measures of aerobic fitness, muscle strength,
immune function, cardiovascular risk and quality of life (see
Table 3).

Description of interventions

Four of the exercise interventions were implemented by
physiotherapists, one by nurse/trainers and one by several
members of a multi-disciplinary research team, including
physiotherapists and a nurse. Three of the interventions
were conducted exclusively in the participants’ homes,
one within the vicinity of the participants’ homes and their
community, while the other two interventions included
both home-based and clinic-based exercise. The study
by Dolan et al. (2006) included a standardised exercise
protocol focusing on flexibility, aerobic conditioning and
resistance training, while the Baigis et al. (2002) study
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6 articles included for final
analysis and discussion

included flexibility and aerobic exercises. Both of these
studies involved the use of exercise equipment, including a
stationary bicycle, resistance equipment and a ski machine.

Two of the physiotherapy-led studies involved the
combined use of a number of common rehabilitative
techniques employed by physiotherapists, including
massage, relaxation training, breathing exercises, as
well as resistance and aerobic exercises. The third
physiotherapy-led study employed a standardised
aerobic and resistance training protocol, while the fourth
physiotherapy-led study implemented a home-based walking
programme. It should be noted that the walking programme
also included monthly contact over a five month period and
education sessions between participants and researchers
during the course of the intervention. Minimal equipment
was utilised in the Lang (1993) study, while the study by
Roos et al. (2014) also required no equipment other than
pedometers, which were used both as a measurement of the
number of steps taken by participants and as motivational
tools for the participants. A treadmill, cycle ergometer and a
multigym were used in the clinic-based exercise sessions of
the studies by Pullen et al. (2014) and Maharaj and Chetty
(2011).
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Table 2: Study characteristics

Author Title Study design  Study setting  Participants Intervention
Baigis et al. Effectiveness of a Home-Based Randomised  U.S.A. (urban 99 adults (80% male) | = Home-based aerobic and
(2002) Exercise Intervention for controlled trial ~ setting) aged 24 to 61 (1 = 52, stretching programme, conducted
HIV-Infected Adults: A C =47) by nurse/trainer,
Randomized Trial 3 x weekly for 15 weeks;
C = no exercise
Dolan et al. Effects of a Supervised Randomised  U.S.A. (urban 40 female adults | = Home-based aerobic and
(2006) Home-Based Aerobic and controlled trial ~ setting) with self-reported fat resistance programme, conducted
Progressive Resistance Training re-distribution aged 18 by MDT, 3 x weekly for 16 weeks;
Regimen in Women Infected to 60 (I = 20, C = no exercise
With Human Immunodeficiency C =20)
Virus
Lang Community Physiotherapy for ~ Case study U.K. (urban Nine adults (male and ~ Home-based and needs-based
(1993) People with HIV/AIDS design setting) female) aged 20 to 70,  physiotherapy rehabilitation and
one child of 10 relaxation training (of varying
No control group duration)
Maharaj Rehabilitation program for the Randomized = South Africa 52 adults (male and Clinic and home-based
and Chetty  quality of life for individuals controlled trial (urban setting) female) aged 22 to 58  physiotherapy rehabilitation
(2011) on highly active antiretroviral (I'=26, (12 weeks duration)
therapy in KwaZulu-Natal, C =26)
South Africa: a short report
Pullen et al. Physiotherapy intervention as Case study Nigeria (urban One adult female aged  Clinic and home-based
(2014) a complementary treatment for  design setting) 43 physiotherapy rehabilitation
people living with HIV/AIDS No control (12 weeks duration)
Roos etal.  Effects of an Education and Randomized  South Africa 84 adults (79% female) Home-based walking programme
(2014) Home-Based Pedometer controlled trial  (urban setting) Aged 20 to 65

Walking Program on Ischemic
Heart Disease Risk Factors in
People Infected with HIV: A
Randomized Trial

(1 =42,
C=42)

| = intervention group; C = control group

The frequency and duration of exercise sessions for
the six studies were as follows: 40-minute sessions, three
times weekly for 15 weeks (Baigis et al. 2002); two-hour
sessions, three times weekly for 16 weeks (Dolan et al.
2006) ; a one-hour clinic-based session and three half-hour
home-based sessions, weekly for 12 weeks (Maharaj and
Chetty 2011); 30-minute sessions, three times weekly for
12 weeks (Pullen et al. 2014); 1 000 (going up to 3 000)
steps daily from baseline measure, three (going up to
five) times weekly for 6 months (Roos et al. 2014); and 37
appointments (ten missed) for the ten participants in the
Lang (1993) study. While the specific length and frequency
of individual sessions are not described in the latter study,
it is stated that four of the participants were seen over a
three-month period and five of the participants were seen
over a one-month period.

Individual study outcomes

The results and drop-out rates for each individual study
are summarised in Table 3. None of the studies showed
any adverse effects of rehabilitation interventions, with
all outcome measures either improving or remaining
unchanged. Baigis et al. (2002) found that while exercise
was safe for PLHIV and had no negative effect on
participants’ immune function, the intervention group did
not shown significant improvements in any of the study
outcome measures. The authors pointed out, however,
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that this study was conducted in the pre-HAART era and
that the study sample comprised mainly well-educated
African American men who had sex with men. The study
by Dolan et al. (2006), with a similar protocol to that used
by Baigis et al. (2002) found opposing results to those
outlined above. In this study, significant improvements in
the exercise group’s strength, cardiorespiratory fitness,
endurance, and body composition were demonstrated. All
forty participants in the intervention and control groups were
adult women, which may again limit the generalisability of
this study’s findings. The only validated outcome measure
used in the Maharaj and Chetty (2011) study was the
SF-36, which demonstrated a significant improvement in all
quality of life (QoL) domains among the participants in the
intervention group. The fourth of the RCT studies (Roos et
al. 2014), demonstrated significant between-group effects in
a six-minute walk test distance, waist to hip ratio, as well as
glucose and high-density lipoprotein levels over a 12-month
period. Drop-out rates ranged from 5% to 38% for these
four studies and were higher in the control groups than in
the intervention groups.

Discussion

Scarcity of available evidence

This is the first review that systematically describes and
analyses evidence-based, published HBR interventions for
adult PLHIV. What is immediately apparent from the final
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Table 3: Individual study outcomes

Author Outcome measures No change Improvement Drop-out rate
Baigis et al. VO2max * 17% (1) 25% (C)
(2002) CD4+ count *

CD4+ % *

DASI *

SIP *

MOS-HIV *
Dolan et al. CD4+ count v 5% (1) 5% (C)
(2006) Aerobic measures v

6MWT v

Muscle strength v

Body composition v

Biochemical measures v

Dietary intake v
Lang Motor assessment * N/A (case study)
(1993) Respiratory assessment
Maharaj and Chetty SF-36 * 23% (1) 38% (C)
(2011)
Pullen et al. CD4+ count * N/A (case study)
(2014) Aerobic measures *

Muscle strength *

Body composition *

SF-36 *
Roos et al. PSS-10 v 17% (1) 24% (C)
(2014) 6MWT v

Blood Pressure v

Body composition v

Biochemical measures v

FRS v

| = intervention group; C = control group; DASI = Duke Activity Status Index; SIP = Sickness Impact Profile;
MOS-HIV = Medical Outcomes Study-HIV; SF-36 = Short Form (36) Health Survey; PSS-10 = Cohen’s
Perceived Stress Scale-10; BMWT = 6-minute walk test; FRS = Framingham Risk Score

*Outcome measures not assessed post-intervention

article selection is the relatively low number of published
articles (six) that report on this type of intervention, with
two of the studies employing simple case study designs.
The first of the case study design articles (Lang 1993) is
to these authors’ knowledge, the first empirical account of
a physiotherapy rehabilitation intervention for PLHIV. This
study had a number of limitations, including a small sample
size of ten participants (nine adults and one child) and no
control group. This study, however, was perhaps the first
to confirm that PLHIV are affected by conditions which
can be treated by physiotherapists and that home-based
rehabilitation is appropriate for this patient population.
The second case study design article (Pullen et al. 2014)
was conducted on only one adult female, and is thus not
generalisable to other PLHIV. It did, however, consider
a number of outcome measures related to function and
quality of life and was thus deemed suitable for this
review. To make a comparison to other chronic disease
populations, a systematic review of HBR interventions
for stroke patients (published more than ten years ago),
found 14 eligible studies, all of them RCTs (Outpatient
Service Trialists 2003), while a systematic review of HBR
interventions for coronary artery disease identified 22
eligible studies (Munro et al. 2011).
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There may be a number of reasons for this apparent
discrepancy between these disease populations. It has been
argued that the response to HIV has been largely medical
in nature, focusing on diagnosis and disease-level issues
rather than on the rehabilitation of PLHIV (Hanass-Hancock
and Nixon 2009; Hanass-Hancock et al. 2013). However,
anti-retroviral medications have been widely available in the
West for almost two decades and since 2005 in South Africa
(the country with the highest HIV prevalence worldwide),
thus changing the lived experience of PLHIV. Furthermore,
rehabilitation workers such as occupational therapists and
physiotherapists have been treating PLHIV at home for
over two decades, as evidenced by Lang (1993) who even
then, made a call for more research on HBR for PLHIV. For
this reason, one may have expected (by 2015) for there
to be more peer-reviewed articles published about HBR
interventions. Another possible reason for this relatively
low number of articles compared to evidence-based articles
published on stroke and coronary artery disease is that
these diseases are far more prevalent in the high-income
countries (HICs) of the Western world. Not only are most
articles in peer-reviewed journals submitted by researchers
from HICs, but these researchers also have a significantly
better chance of having their work published than their
counterparts from LMICs (Singh 2006).This phenomenon
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also appears to be true in disciplines other than health
care, raising the question of whether findings from HICs
are always relevant to local practice and policies in LMICs
(Das et al. 2009). In sub-Saharan Africa, despite being
the global region where HIV prevalence is the highest and
community-based work is widely practiced, there may be
relatively fewer researchers writing up the results of ongoing
HBR interventions for PLHIV. With three of the six articles
in this review describing interventions conducted in Africa, it
is hoped that more sub-Saharan African-based researchers
and rehabilitation practitioners begin to publish the findings
of their work in this area.

Effectiveness of HBR interventions on physical ability
of PLHIV

As with hospital or institution-based exercise interventions,
HBR for PLHIV appears to be safe and confers minimal
risk to individuals participating in these interventions. It is
difficult to compare the results from the articles included
in this review as a variety of different outcome measures
were employed. However, the physiological and quality
of life parameters that were measured either improved or
stayed the same, with no negative results reported across
the six articles. These improvements in physiological
measures included increased cardiorespiratory fitness (as
measured by VO2max), improved endurance (as measured
by 6MWT), upper and lower limb muscle strength, lower
resting heart rate and reduced waist circumference and
waist/hip ratio. Immune function (as measured by CD4
count and CD4%) remained significantly unchanged in two
of the three studies that measured this variable, while the
case study by Pullen et al. (2014), with only one participant,
demonstrated a 12.5% improvement in CD4 count following
the 12-week exercise programme.

These improvements in aerobic fitness and strength,
together with an unchanged immune status are supported
by the findings of two reviews on aerobic and strength
exercise for PLHIV (O’Brien et al. 2008; O’Brien et al. 2010).
A systematic review on concurrent training (strength and
aerobic exercise performed in the same session) for PLHIV
also demonstrated that this form of training is safe and
confers cardiovascular benefits (Gomes-Neto et al. 2013a).
A further systematic review on different exercise strategies
reported that aerobic, strength and concurrent training for
PLHIV are all safe and that the gains conferred are specific
to the type of exercise prescribed. This review concluded
that concurrent training is the best form of exercise for
individuals living with disabilities resulting from HIV, as it
results in significant improvements in all assessed outcomes
(Gomes-Neto et al. 2013b).

While it could be argued that the 6MWT is a functional
measure of an individual’s walking ability, it is interesting
to note that apart from the use of the Duke Activity Status
Index in the Baigis et al. (2002) study (which showed no
improvement in the intervention group), none of the other
five studies in this review used specific measures assessing
participant’s overall functional ability or activities of daily
living. By employing functional measures, these studies
could have completed a more holistic investigation and
description of the functional ability of the study participants
to participate fully in their individual life pursuits. Measures
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such as the Functional Independence Measure (FIM) or
Rivermead Mobility Index (RMI) can be employed to assess
whether physical improvements brought about by a specific
intervention are actually matched by a real improvement
in an individual’s ability to carry out daily activities at home
and at work. It should be pointed out, however, that the FIM
assesses a general degree of disability (Linacre et al. 1994)
while the RMI was originally designed for individuals who
had sustained a head injury or stroke (Collen et al. 1991).
While quality of life measures that have been designed
for PLHIV, such as the WHOQOL-HIV and the Functional
Assessment of HIV Infection (FAHI) (Cella 1996) do include
questions related to function, there are no specific functional
measures designed for this population.

Effectiveness of HBR interventions on quality of life
and pain of PLHIV

Four of the six studies (with the exception of Lang
1993, and Dolan et al. 2006) in this review employed
psychological measures assessing the quality of life or level
of perceived stress of the participants before and after the
chosen intervention. In these four studies, all quality of life
domains either stayed the same or improved in participants
exposed to the HBR interventions, while the level of
perceived stress in the intervention group was inversely
associated with interaction over the six-month period of the
prescribed walking programme in the Roos et al. (2014)
study. These improvements in psychological parameters
following a period of HBR mirror the reported psychological
benefits of exercise in previous systematic reviews on the
effects of resistance, aerobic and concurrent exercise
training for PLHIV. It is interesting to note, however, that
none of the studies that assessed quality of life, used
measurement tools designed specifically for PLHIV (such
as the WHOQOL-HIV or the FAHI), which was their target
population.

Four of the studies in this review assessed or enquired
about participants’ pain before and after the prescribed
HBR intervention. Both studies that used the SF-36 scale
(Maharaj and Chetty 2011 and Pullen et al. 2014), showed
a significant reduction in participants’ pain following the
HBR intervention, while one of the patients in the Lang
(1993) case study reported a significant reduction in head
and neck pain following HBR. The results of the Baigis et
al. (2002) study, using the MOS-HIV survey, demonstrated
no change in participants’ pain levels following the HBR
programme. It would have been of interest to have used
specific assessment measures to ascertain how these
improvements in quality of life and reduction in pain had
influenced participants’ participation in functional activities
of daily living, which is an important end point in terms of a
patient’s health outcomes. While it can be argued that this
was not the focus of these individual studies, more holistic
assessment measures may have provided greater depth and
insight into the relationships between quality of life measures
and the daily functional ability of study participants.

Implications and recommendations

If HBR is indeed beneficial for PLHIV, as the evidence
from the six articles in this scoping review suggests, the
question one may ask is why there is so little published
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research available on HBR interventions for PLHIV,
particularly in resource-poor settings? As HIV has become
viewed as more a chronic than a terminal disease, in both
the developed and developing world, it is crucial that a
range of alternative rehabilitation options, including HBR
interventions, are made available to PLHIV. Patients,
particularly in resource-poor settings, often face a
number of barriers to accessing institution-based care
and they would stand to benefit greatly from the option of
a health care worker visiting their home to supervise their
rehabilitation or exercise programme. Rather than being
seen as an additional strain on finances resources, it
has been shown, in other disease populations, that HBR
interventions can actually reduce the use of medication
and the number of exacerbations and hospitalisations.
Crotty et al. (2008) quantify this phenomenon, in a study
of 229 patients referred for ambulatory rehabilitation,
finding that patients receiving hospital-based rehabilitation
were at twice the risk of readmission compared to those
receiving home-based rehabilitation. In South African
public hospitals, up to 80% of beds may be occupied by
PLHIV (Harding and Higginson 2005), resulting in a large
economic burden to the state. Home-based care (HBC)
and HBR treatment options could not only serve to reduce
this cost, but may also offer a more culturally acceptable
form of care to PLHIV while at the same time removing the
costly requirement for families to attend hospital. While the
challenge of developing and implementing novel and varied
rehabilitation interventions for PLHIV falls mainly upon
healthcare workers and policy makers, it is vital that this is
done in collaboration with researchers in this field in order
to continually assess and improve these programmes, via
comprehensive evidence-based enquiry.

This scoping review has revealed a number of areas
that practitioners and researchers in the field of HIV
rehabilitation should consider. Firstly, there is not enough
evidence to support an unequivocal call for the widespread
implementation of HBR for PLHIV. Six articles in over 20
years, two of which use simple case-study designs, represent
a very small body of evidence when compared to the high
number of articles assessing HBR in other chronic disease
patient populations. However, this evidence on HBR for
other population groups can be used to inform the design of
studies HBR for PLHIV. Where it is not already happening,
CBR and HBR programmes that exist for other chronic
condition populations should also be enhanced and adapted
to include PLHIV. Similarly, community-based programmes
that already exist for PLHIV can be expanded, via
multidisciplinary collaboration and task-shifting approaches,
to include rehabilitation. By recruiting and training a cadre of
community-based care workers to provide basic rehabilitation
services to PLHIV, as well as people living with other chronic
diseases, health care providers can simultaneously address
the high burden of disease and relative lack of resources
common to many HIV-endemic countries.

Secondly, it is vital that researchers and healthcare
workers currently working with PLHIV should endeavour
to assess the effectiveness of existing HBR programmes.
This will assist in a move away from anecdotal reports
of programme success towards a strengthening of the
evidence base in this field, a key element in engaging

19

stakeholders and funders and advocating for more
rehabilitative services for PLHIV. Only three of these articles
described HBR interventions conducted in sub-Saharan
Africa, the global region with by far the highest HIV burden.
It is vital, therefore, that new evidence in this field focuses
on the specific challenges faced by PLHIV in resource-poor
African countries. Thirdly, researchers should identify and,
where necessary, develop assessment measures designed
specifically to examine the impact of disability on function
and quality of life of PLHIV, when planning studies in this
field. Focusing on physical and psychological impairments
alone does not fully reflect the lived experience of PLHIV.
The use of more comprehensive assessment measures
focusing on participants’ function and participation
in daily living, as well as the inclusion of qualitative
methodologies may provide a more accurate depiction
of the effectiveness of HBR interventions for PLHIV. This
is essential to highlight the significance of rehabilitation
on individual livelihood, productivity and communities.
Future research may consider use of the ICF as a useful
conceptual framework to investigate these relationships
as well as a means of comparing and synthesising data
across different contexts. The ICF, endorsed by all 191
WHO member states in 2001, is a conceptual framework
that views an individual’s level of functioning and disability
as a result of the dynamic interaction between their health
conditions and environmental and personal factors (World
Health Organisation 2001). Soon after the development of
this framework, Hwang and Nochajski (2003) concluded
that the ICF can be effectively applied to programmes
targeted at PLHIV. The WHO has developed a number of
tools that employ the ICF framework to assess individuals’
levels of functioning and disability and the impact of
these factors on their activity levels and participation in
domestic, occupational and social life. These include the
comprehensive ICF checklist, which although not validated
is a useful guide to the interaction between impairment,
activity and participation (World Health Organisation 2003),
and the WHO Disability Assessment Schedule (WHODAS
2.0), which is available in versions of varying brevity
(World Health Organisation 2009). Myezwa et al. (2009)
utilised the ICF checklist in a South African hospital setting
to assess 80 PLHIV, demonstrating a clear association
among a number of impairments, activity limitations and
participation restrictions. The Washington Group Extended
Question Set on Functioning (Centers for Disease Control
and Prevention 2010) is a further useful tool for examine the
relationship between disability and function. Although five of
the six articles in this review were published post-2001, it
would appear that they mainly concentrate on the physical
and psychological ability of the participants, without
interrogating how these factors influenced the participants’
full participation in daily living in the home and work
environment, via the use of one of these assessment tools
or qualitative methodological approaches.

Finally, researchers need to include measures related to
cost-effectiveness of HBR interventions in comparison to
institution-based rehabilitation. Such evidence is needed
to initiate a shift in thinking that sees rehabilitation as a
crucial component of care for HIV as a chronic disease
rather than a “nice to have” luxury. If HBR interventions for
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PLHIV can be proven to be cost-effective when compared
to institution-based rehabilitation, as demonstrated in other
chronic disease populations, this research will strengthen
advocacy efforts to influence policy-makers in health
departments to include HBR options for PLHIV, particularly
in resource-poor communities where HIV is endemic.
However, it must be stressed that, even if HBR for PLHIV
is proven to be equivalent in cost or costlier than institution-
based interventions, this should not obscure the fact that
access to quality rehabilitation is a fundamental human
right (United Nations 2006) that should be available to all
individuals at risk of the disabling effects of HIV. It is vital,
therefore for researchers and health professionals to heed
the call of Elliott et al. (2009) underlying a range of human
rights violations and hindering access to prevention, care,
treatment and support. There is some existing protection
against HIV-based discrimination under international
law, but the extent of states’ obligations to address such
discrimination has not been comprehensively addressed in
an international instrument.The United Nations Convention
on the Rights of Persons with Disabilities entered into force
in May 2008. As countries ratify the convention, they are
required to amend national laws and policies to give greater
protection to the human rights of people with disabilities,
including abolishing disability-based discrimination by the
state and protecting persons against such discrimination
by others. The Disability Convention addresses many
of the issues faced by people living with HIV (PLHIV and
advocate for a human rights-based response in advocating
for improved services for PLHIV.

Limitations

This scoping review only included articles published in
English in order to avoid the bias of attempting to accurately
represent evidence published in languages other than
the lead author’s first language. It is possible that, in so
doing, articles written in other languages that may have
met this review’s inclusion criteria, were excluded in the
search strategy. In an attempt to counter this limitation, the
authors consulted experts in the field of HIV rehabilitation
from around the world — although it should be noted that
the majority of these individuals are also English-speaking.
A second limitation of this review was the inclusion of two
studies with case study designs (one of which only reported
on one participant) as well as two studies with interventions
that included institution-based rehabilitation. However, as
a scoping review method was chosen for this paper, rather
than a systematic review method, it is valid to include
studies with designs of lesser quality in order to fully “map”
the available evidence related to the topic (Levac et al.
2010). Although the available evidence is clearly limited in
this area, the use of a scoping review methodology resulted
in the inclusion of studies with a range of methodologies,
thus broadening the level of evidence for analysis and
discussion. This analysis could possibly have been
broadened further by including grey literature in this review
as opposed to the stated inclusion criteria of limiting the
search to journal articles.

20

Conclusion

This scoping review indicates that HBR is a promising
approach that is both a safe and effective treatment option
for PLHIV, and may confer a number of physical and
psychological benefits for participants in these programmes.
However it also reveals that there is a dearth of evidence
on HBR in the context of HIV. Hence more research on
HBR for PLHIV is urgently needed in order to inform the
design and implementation of improved rehabilitation
options for PLHIV. Researchers in this field need to go
beyond the medical paradigm and seek to demonstrate
the holistic benefits that rehabilitation can provide PLHIV
in addition to the increasing years of life made possible
by improved HAART regiments. In order to achieve this
goal, studies should involve a wide range of assessment
measures, including tools that investigate PLHIVs’ full
participation in daily life and cost-effectiveness analyses of
HBR interventions compared to existing institution-based
programmes. This is particularly important in resource-
poor communities, such as sub-Saharan Africa, where
PLHIV face significant challenges in accessing institution-
based rehabilitation. Larger multidisciplinary studies should
also be conducted, to better reflect the multiple challenges
faced by PLHIV. It is hoped that research of this description
will then be matched by a variety of novel cost-effective
rehabilitation interventions that improve the quality of life and
functional ability of PLHIV that can be included into national
responses to HIV management and care. Studies of this
type, together with appropriate HBR interventions based
on the research findings, can assist in ensuring that PLHIV
have the enhanced quality and opportunities of life to match
the added years of life that medical treatment has made
possible.
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CHAPTER 3: STUDY DESIGN

A goal without a plan is just a wish.
Antoine de Saint-Exupéry (1900-1944)

3.1. Summary of findings

This chapter is presented in the form of a published study, outlining the methodology for the
primary intervention of this PhD research. The article describes in detail the study protocol of a
randomised controlled trial which aimed to evaluate the effectiveness of a novel needs-based
home-based rehabilitation intervention designed specifically for people living with HIV. This
methodology was, in part, informed by the scoping review presented in the previous chapter as
well as a broader review of literature on home-based rehabilitation interventions for individuals
living with a wide range of chronic conditions. A table with the empirical evidence for the
rehabilitation techniques used throughout this HBR intervention has now been compiled and
included in appendix 4.
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on general trial methodology as well as protocols, commentaries and traditional results papers. It
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Abstract

Background: In the era of highly active antiretroviral therapy HIV is now viewed as a chronic disease. Although
people living with HIV are living longer lives, they are prone to a number of disabilities. Home based rehabilitation
has been shown to be an effective means of improving quality of life and function for people with a wide range of
chronic diseases. There is a dearth of evidence, however, related to home based rehabilitation interventions for
people living with HIV, particularly in sub Saharan Africa — the region with the highest global prevalence of HIV.

Methods: A randomised controlled trial design will be employed. Adults living with HIV who have been on
antiretroviral therapy for at least six months and with defined limited mobility will be randomly allocated to either
an intervention group or the control group. Pre and post intervention testing will be conducted at a public hospital
in KwaZulu Natal, South Africa in order to assess the participants’ quality of life, perceived level of disability,
functional ability and endurance. Individuals randomly allocated to the intervention group will participate in a
four month home based rehabilitation programme, conducted once a week in their homes. This programme will
be implemented by community workers who will be trained and supervised by a qualified physiotherapist. The
participants in the control group will continue with the standard clinic management offered to them. On
completion of the intervention, all participants will be re assessed using the same outcome measures. Analysis of
results will be carried out on intention to treat basis in order to identify any changes between intervention and
control groups.

Discussion: The researchers aim to employ a novel task shifting approach to implement a needs based home based
rehabilitation programme for people living with HIV in order to improve their quality of life and functional ability. It is
hoped that this study will provide rehabilitation professionals and researchers with evidence that can be utilised to
improve existing rehabilitation interventions for people living with HIV.

Trial registration: South African National Clinical Trials Register. NHREC#4094 (Date of registration: 21 July 2015).
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Background

Globally, it is estimated that there are 35.3 million
people living with HIV (PLHIV) with 25 million PLHIV
in sub-Saharan Africa. An estimated 6.1 million people
are currently living with HIV in South Africa [1], more
than in any other single country in the world. Within
South Africa itself, KwaZulu-Natal (KZN) has the highest
HIV prevalence of all the country’s nine provinces, with
14.8 % of its inhabitants living with HIV. With improved
treatment options for PLHIV, specifically the advent of
highly active antiretroviral treatment (HAART), HIV is
now viewed as a chronic disease rather than a terminal
illness [2]. As an illustration of this, life expectancy in 2011
in KZN province was 11.3 years higher than in 2003, when
the scale-up of HAART for PLHIV was in its infancy [1].

Although they are now living longer due to HAART,
PLHIV are also more prone to a number of impairments
and disabilities that may require rehabilitation. These
disabilities may be permanent (such as blindness) or epi-
sodic in nature, with the extent of an individual’s impair-
ments (and their experience of these impairments)
fluctuating over time, depending on a number of inter-
related factors [3]. A recent qualitative paper on the
experiences of disability in PLHIV concludes that fu-
ture HIV research needs to consider the new health
care needs of PLHIV beyond a focus on clinical conditions
and address the activity and participation restrictions that
come with a life on HAART [4]. Rehabilitation services
can help PLHIV address the life-related consequences
of their medical condition [2] and can enhance their
daily functioning via a number of strategies, including
exercise [5].

Exercise and rehabilitation have been shown to be bene-
ficial for PLHIV in a number of different settings [6, 7].
However, there is a great disparity in access to rehabili-
tation for PLHIV between developed and developing
countries [8]. The current model prevalent in the South
African public health system favours rehabilitation of
patients in hospitals or clinics, despite evidence of the
urgency to raise the profile of community-based re-
habilitation (CBR) in South Africa at national, provin-
cial and district levels [9]. This shortfall of widespread
CBR provision is contrary to the South African Depart-
ment of Health’s [10] vision of public health care deliv-
ery in South Africa moving towards a model that
provides rehabilitation services in or near to patients’
homes. There is extensive evidence supporting the effect-
iveness of home-based rehabilitation (HBR) interventions
for other chronic disease populations, including stroke
[11-13] and coronary artery disease [14, 15]. However,
there is a dearth of literature describing sub-Saharan
African HBR interventions in general and no studies that
have investigated HBR programmes designed specifically
for PLHIV and disability in South Africa.
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In the resource-poor community where this research
is being conducted, PLHIV have identified a number of
barriers to accessing the traditional institution-based
physiotherapy rehabilitation available to them. These
barriers include cost of rehabilitation, transport and ac-
cessibility issues [16]. This preliminary research has
demonstrated the need for alternative evidence-based re-
habilitation interventions for PLHIV in South Africa,
particularly those living in resource-poor environments.
The authors hypothesise that this HBR programme de-
signed specifically for PLHIV and disability will have a
positive effect on participants’ perceived disability, quality
of life, functional mobility and functional capacity and will
thus offer an effective alternative to institution-based re-
habilitation for this patient population.

Research question

What is the effect of a needs-based HBR intervention on
PLHIVSs’ perceived disability, quality of life, functional
mobility and functional capacity?

Aim

To determine the effect of a needs-based HBR inter-
vention on PLHIVS’ perceived disability, quality of life,
functional mobility and functional capacity.

Objectives

1. To design a needs-based HBR intervention for adult
PLHIV in a resource-poor setting using a task shift-

ing approach.

To determine the effects of the HBR intervention on
participants’ perceived disability.

. To determine the effects of the HBR intervention on
participants’ quality of life.

To determine the effects of the HBR intervention on
participants’ functional mobility.

To determine the effects of the HBR intervention on
participants’ functional capacity.

Conceptual framework

This study uses the International Classification of Func-
tioning, Disability and Health (ICF) as a guiding frame-
work. The ICF [17] offers a useful framework for
studying disability and health-related consequences of
disease such as HIV [18]. This framework is based on
three concepts: body function and structure, activity
levels and participation. Changes in body function or
structure (also named impairments) are understood to
be problems with physiological functioning or anatom-
ical (for example organs, limbs) structures of the body.
Similarly, activity limitations are defined as difficulties in
executing a task or action, such as walking or dressing.
Finally, participation restrictions are problems relating
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to involvement in life situations [17]. Disability can be
experienced at any of these levels and further influenced
by inter-related environmental and personal factors (see
Fig. 1). Thus, two individuals with the same impairment
(for example, pain secondary to an HIV-related oppor-
tunistic infection) may experience markedly different ac-
tivity limitations and participation restrictions, due to
their respective socio-economic environments and spe-
cific personal characteristics. The authors of this study
have utilised this framework in the design of this study
in order to better reflect the overall lived experience of
the participants who are exposed to the rehabilitation
intervention.

Methods

Study design

A randomised controlled trial (RCT) design will be used
in this study in order to assess the effectiveness of a 16-
week HBR intervention designed specifically for PLHIV
and disability. The RCT is considered the highest level
of evidence when attempting to establish the effective-
ness of a chosen intervention [19].

Study area

The study is located at a public hospital in the eThek-
wini district of the province of KwaZulu-Natal, South
Africa. This hospital serves a population of 750,000
people in Mariannhill, which is an impoverished rural
and peri-urban area on the outskirts of Durban. The
hospital and its outlying clinics provide a service for
more than 4,500 PLHIV [20]. The eThekwini district is
one of the ten municipal districts in South Africa with
the highest HIV prevalence, with an HIV prevalence of
38 % amongst expectant mothers [21]. While the assess-
ment of patients pre- and post-intervention will be con-
ducted on the hospital premises, the intervention itself
will be conducted in, or near to, participants’ homes.
These communities fall within the hospital catchment
area, which is defined as including individuals living
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within the Inner and Outer West Operational Entities of
the Durban Metropolitan Area, a large geographical area
spanning approximately 40 kilometres [20].

Study population

Participants for the proposed study will be recruited
from the HIV-LIVE study, a large cohort study that in-
cluded 1,043 PLHIV who receive HAART from clinics
that fall under the study hospital described above. The
HIV-LIVE study is an ongoing collaboration between the
Health Economics in HIV/AIDS Research Division
(HEARD) and the University of the Witwatersrand’s
Department of Physiotherapy, which aims to deter-
mine the extent and impact of HIV-related disability
on PLHIV in South Africa. It is a cohort study that
employed a cross-sectional design and includes, as
one of many assessment measures, the short form of
the World Health Organisation Disability Assessment
Schedule (WHODAS 2.0) assessment tool, a self-reported
measure of disability [22].

Study sample and recruitment

Individuals from the study population who meet the in-
clusion and exclusion criteria (see Table 1) will be con-
tacted by telephone and invited to the study hospital.
On their arrival, the study will be described in detail to
each individual (in their home language—most of the
study population speak isiZulu), each prospective partici-
pant will be given a study information sheet and they
will be asked to sign an informed consent form, should
they agree to participate in the study. Baseline blood
pressure and heart rate measures will also be taken to
ensure that each individual is fit to complete the pre-
intervention testing. General questions about their
current health will also be asked to ensure that individ-
uals with acute illnesses are not exposed to further risk
of testing. On agreeing to participate, all participants will
continue to complete the four study outcome measures.
Ethical approval for both the main HIV-LIVE study and
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Table 1 Study inclusion and exclusion criteria

Inclusion criteria

Males and females living with HIV attending an outpatient HIV clinic
of the study hospital

Individuals who have received HAART for six months or longer,
specifically one of the national HAART regimens for adults, as
outlined by the South African Department of Health.

Individuals over the age of 18

Individuals who scored for limitation in the mobility domain
according to the WHODAS 2.0 (12 item version) assessment tool.

Exclusion criteria
Pregnant or breast feeding women.
Any individual with an acute AIDS defining opportunistic infection.

Any individual with a complete spinal cord injury with no possibility
of being able to walk.

Unstable angina, recent myocardial infarction and elevated blood
pressure (as per contraindications for the Six Minute Walk Test)

this RCT has been given by the South African Depart-
ment of Health, University of KwaZulu-Natal (UKZN)
and the University of Witwatersrand.

Sample size

The sample size for this study has been calculated based
on the group of participants from the HIV-LIVE cohort
study who scored for limitation in the mobility-related
questions (S1 and S7) of the WHODAS 2.0 (12 item
version) tool. The effect size was chosen for these pa-
rameters. This was set at an alpha level 0.05 and
allowed for a 40 % drop-out rate as indicated in previous
studies (power of 80 %). A sample size of 80 participants
is required, based on these parameters.

Testing procedure

Five lay health workers, currently working in the study
area for a non-governmental organisation, will conduct
the pre-intervention testing, over a period of one week,
at the study hospital. They will explain the nature and
requirements of the study and provide each prospective
participant with an additional study information sheet.
Each individual will then be invited to participate in the
study and, if they agree, asked to sign the consent form,
in the full understanding that they be permitted to with-
draw from the study at any point. Thereafter participants
will undergo the pre-intervention testing. The four
baseline outcome measures will each be conducted by
a separate individual. The participants will be interviewed
in their first language using a questionnaire including the
short version of the World Health Organisation Quality of
Life assessment tool (WHOQOL-HIV BREF) [23] and the
short form of the World Health Organisation Disability
Assessment Schedule (WHODAS 2.0). All interviews will
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be conducted in a private location, ensuring confidential-
ity and comfort for the participants. Following the inter-
views, the individual participant’s functional ability will be
assessed using the Rivermead Mobility Index (RMI). After
a five minute rest, the participant will then be invited to
complete the Six Minute Walk Test (6MWT). Partici-
pants’ heart rate and blood pressure will be assessed be-
fore and after the test using an ambulatory wrist
sphygmomanometer. Following the test, participants will
be instructed to sit and rest for five minutes and offered
water, after which time they will return home.

Outcome measures

The WHOQOL-HIV BREF contains brief demographic
questions, followed by 31 questions related to the indi-
vidual’s perceived quality of life. The short form of the
WHODAS 2.0 tool consists of 12 core questions asses-
sing an individual’s perceived level of difficulty in carry-
ing out certain day-to-day activities and participating in
social, occupational and educational environments. The
RMI is a 15-item assessment tool involving a combin-
ation of self-reported and directly observed measures of
function, such as transferring from a bed to a chair and
walking up and down four steps. Although initially de-
signed to assess the functional ability of stroke patients,
it is appropriate for populations with a range of physical
disabilities [24]. The 6MWT is a test designed to assess
distance walked over six minutes as a submaximal test
of aerobic capacity/endurance [25]. The 6MWT will be
performed, according to the test standards, indoors
along a flat, hard surface in a hall on the study hospital’s
premises. The walking course will be 20 metres in
length, marked at every one metre. The turnaround
points will be marked with cones. Absolute contraindi-
cations for the 6MWT include the following: unstable
angina during the previous month and myocardial in-
farction during the previous month. Relative contraindi-
cations include a resting heart rate of more than 120, a
systolic blood pressure of more than 180 mm Hg, and a
diastolic blood pressure of more than 100 mm Hg [26].
Individuals who report absolute contraindications for
the trial will not be considered for the trial. Individuals
who present with any of the relative contraindications
will have these measures taken twice more at 15-minute
intervals, and if all of these readings are below the ac-
cepted limits, they will be able to continue with the trial.
The four outcome measures employed in this study are
described in more detail in Table 2.

Randomisation and follow-up of participants

Following the pre-intervention assessments, participants
will be randomly assigned to either the intervention
group or a control group (standard care). Computerised
randomisation and stratification (according to gender)
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Table 2 Study outcome measures
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Measure Description

RMI Assesses functional mobility in gait, balance and transfers. Consists of 14 self reported items and
one direct observation item, with items progressing in difficulty.

6MWT This test measures the distance that a patient can quickly walk on a flat, hard surface in a period

of 6 minutes. It evaluates the global and integrated responses of all the systems involved during exercise.

WHODAS 2.0 (12 item)

This is a self reported assessment instrument for health and disability, directly linked to the ICF, used across

all diseases. This 12 item version focuses primarily on activities of daily living and participation.

WHOQOL HIV BREF

This self reported instrument, adapted for PLHIV, examines an individual's perceptions of his/her quality of

life across six domains: physical, psychological, independence, social, environment and spirituality.

will be employed in order to ensure homogeneity be-
tween intervention and control groups. This will be
achieved using the randomise list [RAND()] function in
the Microsoft Excel (2013) software package [27]. This
will also satisfy allocation concealment, thus ensuring
that the investigators will be unaware of to which group
each participant will be allocated [28]. In the week
immediately following the 16-week HBR intervention,
participants from both intervention and control
groups will return to the study hospital. The same
four outcome measures will be assessed at this
follow-up visit in order to ascertain the change from
the pre-intervention measures.

HBR intervention

The lead author (SC), a qualified physiotherapist, has
conducted the training of four lay health workers who
were selected from a pool of people who currently live
in the area and volunteer as home-based carers for a
non-governmental organisation in the study community.
The training was conducted over a one-month period
and was designed to equip these four individuals with
the theoretical and practical skills to conduct the exer-
cise and rehabilitation intervention at the homes of the
participants randomised to the study intervention group.
The HBR intervention will begin two weeks after the
pre-intervention assessments to allow for the randomisa-
tion of participants and communication with each par-
ticipant in the intervention group in order to set up a
time for the first visit. The four health workers will work
in pairs, with each pair being responsible for the re-
habilitation of half of the participants in the intervention
group. The justification for working in pairs is to ensure
that participants will continue to be seen throughout the
16-week intervention, even if one of the health workers
should be unavailable. Furthermore, it is often necessary
for two individuals to assist a participant, particularly
with mobility exercises such as learning to walk with
crutches.

On the first home visit, SC will assess each participant
and teach them strength and stretching exercises suit-
able for each individual. Upper limb and lower limb
strength exercises will primarily be performed using
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MSD-Band [29] resistive bands (lightweight latex bands
of varying resistance), which will be provided for each
participant. Stretching exercises for the upper and lower
limbs, trunk and neck will also be taught. Functional ex-
ercises, such as sitting to standing and bridging, will also
be demonstrated where appropriate. All participants will
also be encouraged, if able, to carry out a progressive
walking programme over the 16-week period. Following
this first visit, SC will fulfil a supervisory role, advising
and helping the lay health workers if they have particular
concerns or difficulty with any specific participant.

Following the first assessment week, when participants
will begin their individualised HBR programmes, each
participant will be seen in their own home once a week
by their designated pair of health workers. Each appoint-
ment will be made by mobile phone call, and partici-
pants will be seen on a day and at a time convenient to
them. While the majority of the participants in the inter-
vention group are unemployed, home visits will also be
scheduled for Saturdays to accommodate those partici-
pants who do work full-time. The stretching exercises
will be performed at each visit, while the volume and re-
sistance of the strengthening exercises will be progres-
sively increased, as will the distance walked at each visit.
Where possible, walking will be performed on the streets
surrounding the participants’ homes, with each par-
ticipant being accompanied by at least one health
worker in order to ensure safety. Walking aids in the
form of walking frames, elbow crutches and walking
sticks will be provided to those participants who require
them, following thorough assessment and instruction in
their use by SC. Each participant will also be instructed on
the specific home exercises they should do for the
days between each weekly visit.

At each weekly visit, the health workers will complete
a comprehensive entry into each participant’s individual
diary, including information on the rehabilitation com-
pleted on that visit. The exercises done over the previous
week, any equipment issued (such as resistive bands or
walking aids) and any illness or problems that the par-
ticipant may have had in the previous week will also be
recorded. Should a participant not have been available to
be seen at home on any given week, the reason for this
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will be noted in the diary and the above information will
be elicited via telephone conversation and recorded in
the diary. At the halfway mark of the intervention
(after 8 weeks) the participants will be requested to
select a date and time for their post-intervention as-
sessment at the study hospital. They will be reminded
of this follow-up appointment in the last (16th) week
of the HBR intervention.

Control group

The participants randomised to the control group will
receive the standard of care treatment offered by the
specific clinic where they receive their HAART medica-
tion. They will be given a two-page information sheet on
healthy living for PLHIV and encouraged to follow this
advice. In the event that they are referred for rehabilita-
tion by their clinic nurse or doctor, this will be con-
ducted by a qualified physiotherapist at the study
hospital’s physiotherapy department. Participants in the
control group will receive a monthly phone call from
one of the four lay health workers involved in the HBR
intervention. These phone calls will serve to determine
their health status and whether their contact/address de-
tails have changed. The phone call in the last month will
also be utilised to set up a date and time for their
post-intervention assessment at the study hospital. On
completion of this study, should the HBR intervention
be found to be effective, participants in the control
group will be offered the opportunity to receive this
intervention, at no cost to themselves.

Blinding

The four lay health workers who will be involved in the
HBR intervention are different individuals than the five lay
health workers who are employed to conduct the pre- and
post-intervention assessment. These latter five individuals
will be blinded (at the post-intervention assessment) to
the group allocation of participants in order to limit bias.
Due to the nature of the intervention, double blinding was
impossible, as participants will know whether they are re-
ceiving the intervention or are in the control group.

Ethical considerations

1. Permission to conduct the study was obtained from
the chief executive officer of the study hospital.
Ethical approval from the University of Kwazulu-
Natal’s Biomedical Research Ethics Committee
(BFC052/15) was received on 11 September 2014.
This study is registered with the South African
National Clinical Trial Register (SANCTR);
registration number: NHREC# 4094 as well as the
South African Department of Health (DOH number:
DOH-27-0715-5094).

2.
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. Participants will be given an information sheet
outlining the nature and requirements of the study
and their completely voluntary participation, with
the right to withdraw at any point during the study.
Following this, they will be required to sign a
consent form to participate in the study.

. During all assessments requiring verbal discussion,
participants will be interviewed in private locations
at the study hospital in order to maintain privacy
and confidentiality.

. A physician at the study hospital must be informed
of when the Six Minute Walk Test assessments will
be performed and immediately called should
participants suffer any adverse response during or
after the walk.

. Any participants who require any medical assistance
directly related to the rehabilitation intervention will
be immediately referred to the study hospital for
assessment and treatment.

. Participants in the control group will be offered the
HBR intervention, should it prove to be beneficial.

. While no inducements will be offered to
participants, their transport costs to and from the
study hospital will be covered. A small allowance for
food will also be provided to participants for each of
their two visits to the study hospital.

10.Participants will be assigned codes in order to

maintain their anonymity. No information regarding
their involvement in this study will be divulged at
any point.

11.All information obtained from participants will be

kept under lock and key and electronically on a

password protected computer at the UKZN

department of physiotherapy for 5 years, after which
time all study data will be destroyed or deleted.

Data analysis

Statistical analysis of collected data will be performed
with the assistance of a qualified statistician, employed
by the UKZN School of Health Sciences. This statistical
analysis will be performed on an intention-to-treat basis.
This form of analysis requires participants to be in-
cluded even if they did not fully adhere to the protocol.
The rationale for this approach is that, in this study, it is
important to estimate the effects of allocating an inter-
vention in practice, not only the effects in the subgroup
of the participants who adhere to it. Descriptive statis-
tics, such as mean and mode, will be used to evaluate
baseline demographic data. Analysis of changes between
the intervention and control groups will be compared
using analysis of variance (ANOVA) and/or analysis of
covariance (ANCOVA), determined by the consulting
statistician. Level of significance will be set at P<0.05
with confidence intervals set at 95 %. The Statistical
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Package for the Social Sciences (SPSS) version 22 will be
employed to record and analyse the study data.

Discussion

HIV is now viewed globally as a chronic disease rather
than a terminal illness [30]. However, it was important
that the lay health workers involved in the testing and
implementation of this HBR intervention were cognisant
of the specific challenges facing both PLHIV and those
working with PLHIV. This is particularly important
when considering the ethical issues around implement-
ing an intervention designed for PLHIV. Despite the im-
provements in HIV treatment and care, HIV has always
presented specific ethical challenges to scientists, pa-
tients and caregivers [31]. Using ethnographic material
collected from five HIV clinics in South Africa, Uganda
and Thailand, Heimar (2013) distinguishes between what
is understood as official ethics (including the universal
principles of autonomy, beneficence, non-maleficence
and justice) and “ethics on the ground” [31]. This study
has ensured that official ethical principles were followed
(see the above 11 ethical considerations). However, the
question remains: If participants have been fully in-
formed and subsequently sign a consent form, have we
done enough to meet our ethical obligations? We would
argue that we need to do more and this is why, in
addition to the considerations outlined above, the lay
health workers underwent thorough ethical training be-
fore the pre-assessments and HBR intervention began.
Research conducted across five South African samples
from township, urban and clinic settings showed that
stigmatisation of PLHIV in South Africa is widespread.
For example, between 33 % and 56 % of respondents be-
lieved that PLHIV should expect some restrictions on
their freedom [32]. In extreme cases, people in South
Africa who have revealed their HIV status have been
assaulted and killed [33]. It would be naive, therefore, to
assume that PLHIV in this study’s community will ne-
cessarily be treated the same as people who suffer from
other chronic diseases, such as diabetes or asthma. In
this respect, as part of their training, the lay health
workers involved in this study have been requested to
inform other community members, if asked, that the
trial is investigating the benefits of home-based exercise
for people living in the community. At no point will par-
ticipants’ HIV status be divulged to anybody outside of
the study. Furthermore, should any participant feel that
the attendance of the lead author or the lay health
workers at their homes may cause them any harm or
distress, every effort will be made to continue to see
them in an alternate location where they feel more at
ease. In addition to this, we will strongly support the
right of any participant to withdraw from the study at
any time and for any reason.
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Despite the ethical challenges of this particular study,
it is important that a study of this nature is conducted
in this community, an area with such a high prevalence
of PLHIV. This HBR intervention is novel for a number
of reasons. While two systematic reviews have shown
that both resistance and aerobic exercise are safe and
beneficial for PLHIV, most of the articles included in
these reviews investigated exercise conducted at health
institutions or public exercise facilities [6, 7]. A thorough
review of the literature by the authors identified only six
peer-reviewed publications that have investigated the ef-
fectiveness of home-based exercise programmes for
PLHIV [34-39]. Of these studies, two employed case
study designs [36, 38] and two included a combination
of home and institution-based exercise [37, 38]. Fur-
thermore, only three of these studies [37-39] were con-
ducted in sub-Saharan Africa and none in KZN, the
province with the highest HIV prevalence in South
Africa, the country with the highest HIV prevalence in
the world [1]. Of the three sub-Saharan African-based
studies, only one [39] exclusively employed a home-
based protocol, and this study specifically investigated
the effects of a walking programme on PLHIV, without
the inclusion of broader rehabilitation elements. Thus
this study is, to the authors’ knowledge, the first RCT
conducted in sub-Saharan Africa that is exclusively
home-based in nature and designed to provide needs-
based rehabilitation for PLHIV and disability.

The distinction between exercise and rehabilitation is an
important one. The majority of published articles on RCT
exercise interventions for PLHIV involve a set programme
of strength (for example, dumbbell curls) and/or resist-
ance exercises (for example, treadmill walking) over a set
period of time that is strictly implemented regardless of
the differing needs of each individual participant [6, 7].
Rehabilitation, although generally including exercise com-
ponents, involves more than just exercise. Worthington et
al. [30] define rehabilitation as a dynamic process involv-
ing all prevention and treatment activities or services that
address physical impairments, activity limitations and par-
ticipation restrictions for an individual. This implies that
rehabilitation must be adapted to the specific needs of the
individual and should further be refined and adjusted as
the period of rehabilitation continues. This study again
demonstrates its novelty by investigating a needs-based
HBR intervention, where the activities and exercises per-
formed by each participant will be suited to their individual
needs and progressed at a pace specific to their ability and
adaptation to the demands of the programme. Each partici-
pant’s rehabilitation programme will be based on the study
pre-assessment period, which focuses on functional mea-
sures, the presentation of the participant at the first home
visit, as well as ongoing assessment of the participant’s pro-
gress. While this type of intervention may be more difficult
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to describe and replicate, it will more closely mirror the in-
terventions performed by therapists working in the field of
rehabilitation of PLHIV. It is hoped that this will ensure
that the results of this study are more applicable and trans-
latable to therapists working with PLHIV in community
settings, particularly in sub-Saharan Africa.

Another novel aspect of this study is the fact that it
employs a task shifting approach in the design and appli-
cation of this HBR intervention for PLHIV. Despite the
high prevalence of HIV and disability in South Africa,
there are relatively few trained physiotherapists working
in this country (per capita population), compared to
countries in the developed world. Recent WHO statistics
[8] reveal that there are more than 20 physiotherapists
per 10,000 population in Finland, as compared to less
than two physiotherapists per 10,000 population in
South Africa. With regard to another rehabilitation pro-
fession, occupational therapy, Denmark has approxi-
mately 11 occupational therapists per 10,000 population,
compared to less than one occupational therapist in
South Africa, per 10,000 population. This relative pau-
city of rehabilitation professionals requires alternative
approaches, particularly in a country with such a high
prevalence of PLHIV. One such alternative is to employ
a task shifting approach, which can be defined as a
“process whereby specific tasks are moved, where appro-
priate, to health workers with shorter training and fewer
qualifications” [40], for example (as in this case), from
physiotherapists to lay community care workers. This
has been shown to be an effective strategy for addressing
shortages of human healthcare resources in a number of
areas of HIV care and treatment, including HAART
management by nurses rather than doctors [41] and the
provision of basic clinical tasks by lay health care
workers [42]. A study conducted by one of the authors
of this paper (in the same community) showed the po-
tential for appropriately trained lay HIV counselors to
carry out group-based counseling interventions for
PLHIV and depression [43]. The success of this study
has now been integrated in a current larger RCT trial in
South Africa [44]. Additional opportunities related to
task shifting for PLHIV include potential cost advan-
tages, enhancing the role of the community and improv-
ing the efficiency of existing health systems [45]. For
these reasons, and despite the ethical challenges inherent
in this type of research, it is anticipated that this study
will add new data and understanding to the field of re-
habilitation for PLHIV and disability. It is hoped that
this information will be of interest to a wide range of
rehabilitation professionals and researchers, particu-
larly those working in resource-poor communities,
and that it will contribute to the design and imple-
mentation of improved rehabilitation options for this
vulnerable population.

33

Page 8 of 9

Trial status

This trial is currently ongoing. Ethical approval from the
UKZN Biomedical Research Ethics Committee, the South
African National Clinical Trial Register (registration
number: NHREC# 4094) as well as the South African
Department of Health (DOH number: DOH-27-0715-
5094) has been obtained. Recruitment of potential
participants from the study population has begun.
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CHAPTER 4: HBR INTERVENTION

Whereas medicine adds years to life, it is rehabilitation that aims to add life to years.
Stephanie Nixon et al (2011)
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community healthcare workers, trained and supervised by a qualified physiotherapist.
Furthermore, it appears that HBR may improve the quality of life of PLHIV, while at the same
time minimising some of the obstacles they face accessing institution-based rehabilitation. The
authors outline the value of alternative rehabilitation options for PLHIV, using task-shifting
approaches, and propose recommendations for further research in this area. Appendices 11
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A Home-Based Rehabilitation Intervention

® CrossMark

for Adults Living With HIV: A Randomized

Controlled Trial

Saul Cobbing, MSc*
Jill Hanass-Hancock, PhD
Hellen Myezwa, PhD

A randomized controlled trial was conducted to
investigate the effects of a 16-week home-based reha-
bilitation (HBR) intervention on the quality of life,
Sfunctional mobility, and functional capacity of adult
people living with HIV (PLWH) on antiretroviral ther-
apy in KwaZulu-Natal, South Africa. The intervention
was carried out by community health care workers
under the supervision of a qualified physical thera-
pist. Participants in the control group received the
standard of care as well as written health advice.
While participants in the intervention group showed
greater improvements across all outcome measures,
between-group differences were nonsignificant. HBR
for PLWH is a safe means of addressing the functional
deficits experienced by PLWH and appears likely to
improve quality of life. A task-shifting approach
may be a feasible method of meeting the varied needs
of PLWH, while at the same time potentially mini-
mizing costs to already overburdened health care
systems.

(Journal of the Association of Nurses in AIDS Care,
28, 105-117) Copyright © 2016 Association of
Nurses in AIDS Care

Key words: disability, home-based care, people
living with HIV infection, quality of life, rehabilita-
tion, task-shifting

More than 35 million people live with HIV globally,
247 million of whom live in sub-Saharan Africa (Joint
United Nations Programme on HIV/AIDS [UNAIDS],
2013). South Africa has 6.4 million people living with

HIV (PLWH), while KwaZulu-Natal (KZN) province
has the highest HIV prevalence of all of South Africa’s
nine provinces (Shisana et al., 2014) and can thus be
considered the epicenter of the global HIV epidemic.
In the last decade, South Africa has seen a marked in-
crease in the number of PLWH receiving antiretroviral
therapy (ART). This has resulted in a reduction in
deaths attributable to HIV and an increase in life ex-
pectancy, with KZN seeing an 11.3-year increase in
life expectancy between 2003 and 2011 (UNAIDS,
2013). Following an analysis of 37,740 South African
PLWH on ART, Johnson and colleagues (2013)
concluded that South African HIV-infected adults
who started ART before their CD4+ T cell count
fell below 200 cells/mm” could expect to enjoy near-
normal life expectancy. What is less clear, however,
is what quality of life these patients can expect to have.

HIV is now increasingly being viewed as a chronic
disease (Deeks, Lewin, & Havlir, 2013), and like
other chronic diseases, it presents PLWH with a num-
ber of physical, mental, and cognitive challenges. In a
recent study of a cohort of 1,041 PLWH in KZN,
Hanass-Hancock, Myezwa, and Carpenter (2015)
found that 35.5% of the cohort experienced
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functional limitations, which could also be under-
stood as the onset of disability. Few participants in
that cohort reported any access to rehabilitation
aimed at addressing these disabilities. The relation-
ship between HIV and disability is well established
(Hanass-Hancock & Nixon, 2009; Nixon et al.,
2014; Van As, Myezwa, Stewart, Maleka, &
Musenge, 2009), with two systematic reviews
revealing that PLWH in hyper-endemic sub-Saharan
African countries were prone to a wide range of phys-
ical and cognitive disabling conditions (Banks,
Zuurmond, Ferrand, & Kuper, 2014; Hanass-
Hancock, Regondi, van Egeraat, & Nixon, 2013).
HIV infection is associated with reduced physical
performance, with both of these factors increasing
mortality (Greene et al., 2014). According to the find-
ings of Nixon and colleagues (2011), rehabilitation
was crucial in ensuring that quality of life was added
to the increased years of life that ART may provide to
PLWH. Exercise forms an integral component of any
physical rehabilitation program. Resistance and aero-
bic exercise interventions have been shown, via a
number of systematic reviews (Gomes-Neto,
Conceicao, Carvalho, & Brites, 2013; Gomes-Neto,
Ogalha, Andrade, & Brites, 2013; O’Brien, Nixon,
Tynan, & Glazier, 2010; O’Brien, Tynan, Nixon, &
Glazier, 2008), to be both safe and beneficial for
PLWH. Exercise and rehabilitation interventions are
often offered by rehabilitation professionals
working within hospitals or other centralized
facilities. In resource-poor environments, PLWH
experience a number of challenges related to access-
ing institution-based rehabilitation (Cobbing,
Hanass-Hancock, & Deane, 2014) and there has
been a call for alternative rehabilitation options for
PLWH in these communities (Chetty & Hanass-
Hancock, 2015). Chu and Selwyn (2011) proposed
that health care systems need to reinvent themselves
as the HIV epidemic evolves, with a particular focus
on patient-centered community-based practice.
Home-based rehabilitation (HBR) is a key compo-
nent of a wider community-based rehabilitation
approach and has been proven to be an effective strategy
to improve the quality of lives and the physical and
mental well-being of individuals living with a wide
range of chronic conditions, including stroke
(Chaiyawat & Kulkantrakorn, 2012; Geddes &
Chamberlain, 2001; Outpatient Service Trialists,
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2009), traumatic brain injury (Hopman, Tate, &
McCluskey, 2012; Powell, Heslin, & Greenwood,
2002), coronary artery disease (Blair, Corrigall,
Angus, Thompson, & Leslie, 2011; Clark et al.,
2015), and chronic respiratory conditions (Maltais
et al.,, 2008; Pradella et al., 2015; Resqueti et al.,
2007). A scoping review of the literature (Cobbing,
Hanass-Hancock, & Myezwa, 2016) revealed only six
articles that had investigated HBR interventions for
adult PLWH (Baigis et al., 2002; Dolan et al., 2006;
Lang, 1993; Maharaj & Chetty, 2011; Pullen et al.,
2014; Roos, Myezwa, van Aswegen, & Musenge,
2014). Three of these interventions were situated in
sub-Saharan Africa, and none offered rehabilitation
tailored to individual participants’ specific needs.

With specific reference to health care services
available in South Africa, rehabilitation remains pri-
marily institution based, despite commitment by the
country’s Department of Health (2001) to promote
access to rehabilitative services closer to patients’
homes, as stated more than 15 years ago. This lack
of home-based services is exacerbated by the relative
shortage of rehabilitation professionals in South Af-
rica when compared to resource-rich countries in
the North. World Health Organization statistics high-
light this disparity, with Finland having more than 10
times more qualified physical therapists than South
Africa (World Health Organization [WHO], 2011).
These shortages were even more marked in poorer
sub-Saharan countries such as Kenya, Namibia, and
Zimbabwe, which all have considerably fewer than
one physical therapist and occupational therapist
per 10,000 population (WHO, 2011). The shortage
of trained rehabilitation professionals has suggested
the need for alternative approaches to the provision
of rehabilitation, particularly in countries with a
high prevalence of PLWH and disability. A task-
shifting approach could counter this human resources
challenge by training less-qualified personnel to
conduct more complex tasks (Zachariah et al.,
2009). This strategy has already shown promise in
other areas of HIV care in Africa, such as ART pro-
vision (Callaghan, Ford, & Schneider, 2010) and
counseling for depression (Petersen, Hanass-
Hancock, Bhana, & Govender, 2014).

In summary, little evidence has been published on
HBR programs developed for PLWH who are also
affected by disabilities, and even less related to
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PLWH in sub-Saharan Africa. Nixon and colleagues
(2011) argued that, despite the fact that so many
PLWH experienced disability, rehabilitation had not
been adequately incorporated into HIV care.
Following widespread engagement with health pro-
fessionals and PLWH in this study setting, Chetty,
Hanass-Hancock, and Myezwa (2016) concluded
that evidence-based HBR interventions were essential
elements in an optimal model of care for PLWH in
HIV-endemic countries. Our study aimed to assess
the impact of a 16-week disability-inclusive HBR
program on the quality of life, perceived disability,
functional capacity, and mobility of adult PLWH.

Methods

Study Design

We employed a single-blinded randomized
controlled trial (RCT) design. Ethical approval was
obtained from the Biomedical Research Ethics Com-
mittee at the University of KwaZulu-Natal (BFC052/
15), and the study was also registered with the South
African Department of Health (DOH-27-0715-5094)
and the South African National Clinical Trial Regis-
ter (NHREC# 4094). A more detailed account of the
study method has been published elsewhere
(Cobbing, Hanass-Hancock, & Myezwa, 2015).

Study Location

Our study was conducted at a state hospital and in
participants’ homes in a peri-urban area of the eThek-
wini district in KwaZulu-Natal province, South Af-
rica. This area has had one of the highest rates of
HIV infection in South Africa, with more than one
in three pregnant women testing positive for HIV
(Department of Health, 2012). Pre- and postinterven-
tion testing took place on the hospital premises, while
all components of the HBR intervention were con-
ducted in, or around, the homes of the study partici-
pants. The locations of the homes of the 38
participants in the intervention group in relation to
the study hospital are shown in Figure 1.

Study Population, Sample, and Randomization

Study participants were recruited from an observa-
tional cohort study that included 1,041 adult PLWH
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who obtained ART from clinics in the study district
(Hanass-Hancock et al., 2015). A statistical power of
80% was selected for the study, allowing for a loss to
follow-up rate of between 20% and 50%, as indicated
in previous studies that had recruited PLWH in South
Africa (Cornell et al., 2012; Petersen et al., 2014).
Based on these parameters, a sample of 80
participants was sought for our study. Participants
from the study population were considered for
recruitment if they were older than 18 years of age,
had been on ART for more than 6 months, and scored
for mobility limitations, according to the WHO
Disability Assessment Schedule (WHODAS 2.0)
questions S1 and S7. Participants were excluded if
they were pregnant, had a complete spinal cord
injury, had an acute opportunistic infection, had a
recent myocardial infarction, or had unstable angina
at the time of recruitment. Individuals who met the
inclusion criteria were contacted by telephone and
invited to the study hospital. Of 141 individuals who
met study inclusion criteria, 76 were able to attend,
consented to, and were deemed fit to participate in the
preintervention  assessments.  Following  these
assessments, stratified randomization was employed
using a computerized method, to ensure an even
number of male and female participants in the
intervention and control groups.

Pre- and Postintervention Assessments

Participants were assessed before and after the
HBR intervention by five trained research assistants
at the study hospital. After signing full voluntary
informed consent, participants were assessed using
the following outcome measures: the WHO Quality
of Life—short version (WHOQOL-HIV BREF;
WHO, 2004); the WHODAS 2.0 — short version
(WHO, 2009); the Rivermead Mobility Index (RMI;
Collen, Wade, Robb, & Bradshaw, 1991); and the
Six Minute Walk Test (6MWT; American Thoracic
Society, 2002). All information sheets, consent
forms, and outcome measures were translated and
conducted in isiZulu, the home language of all 76
participants. Four participants were lost to follow-
up from each study group, resulting in 68 of 76
participants attending the postintervention testing,
conducted in the week after the conclusion of the
intervention. Participant transport costs and a small
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Figure 1. Map of location of participants’ homes.

food allowance for each of the 2 testing days were
covered. No other inducements were made to partic-
ipants. The research assistants conducting the postin-
tervention testing were blinded to the group
allocation of participants. Figure 2 illustrates the
study selection and testing process.

Study Intervention

The HBR intervention was conducted by four com-
munity health care workers who lived in the study area
and volunteered their services for a local nongovern-
mental organization, performing basic home-based
care for people living in the community. For the dura-
tion of the 4-month intervention they were paid from a
research grant awarded to the lead author. None of
these individuals had a background in formal health
or rehabilitation provision. They were trained as reha-
bilitation assistants for our study by the lead author, a
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registered physical therapist, who also fulfilled a su-
pervisory role throughout the study. Training took
place for more than 1 month and included theory on
research ethics and the study method. Practical ses-
sions covered aerobic exercise, resistance exercise,
and functional rehabilitation. The rehabilitation assis-
tants worked in pairs, both for safety reasons and to
ensure that participants who needed extra assistance
received appropriate care. Each pair of assistants was
responsible for the rehabilitation of 19 participants in
the intervention group. A novelty of this intervention,
compared with other published exercise interventions
for PLWH, was the fact that it was a needs-based reha-
bilitation intervention. This meant that rather than
each participant doing the same exercises as other par-
ticipants, each individual’s program was structured
and progressed according to her/his own specific phys-
ical impairments. On the first home visit, each partic-
ipant was assessed by the lead author and taught a
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1,042 adult PLWH
assessed for eligibility

n =901

Not eligible for study

n=>54

Unable to contact

n=5

Moved from KZN

n=6

Did not attend testing

n=76

Tested & randomized

Intervention group
n =38

Control group
n=38

Lost to follow up

e Died(n=1)

e Moved (n=1)

¢ Unable to attend
(n=2)

Lost to follow up

e Moved (n=1)

e Unable to contact
(n=3)

Attended post-test
n=34

Attended post-test
n =34

Figure 2. Selection and testing process. Note. PLWH = people living with HIV; KZN = Kwazulu-Natal.

variety of strength, stretching, and functional exercises
suitable for his/her condition and level of ability. Up-
per limb and lower limb strength exercises were pri-
marily performed using lightweight latex bands of
varying resistance, which were given to each partici-
pant. The exercises included bicep curls; shoulder rai-
ses; tricep push-downs; and hip, knee, and ankle
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flexion and extension. Training volume increased
weekly from one set of 10 repetitions of each exercise
to three sets of 10 repetitions, after which intensity was
increased by increasing the distance from where the
band was attached, therefore increasing the band resis-
tance. Participants were encouraged to work at an in-
tensity where they felt effort but no pain. Functional
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exercises, such as sitting to standing and bridging were
also taught where appropriate. All participants were
also encouraged, if able, to walk outside at every visit,
gradually increasing the distance covered. Participants
were encouraged to work at a pace where they felt an
increase in heart rate and breathing but were still able
to talk.

Participants were seen once weekly, in their own
homes. Appointments were made by telephone and
participants were able to select times and dates
most suitable for them, including Saturdays, to cater
to participants who worked on weekdays. Stretching
exercises were followed by progressive strengthening
exercises, functional exercises, and a graded walking
program, performed outdoors. Where necessary, par-
ticipants were provided with walking sticks, walking
frames, or elbow crutches and instructed in their use.
At each visit, the rehabilitation assistants updated the
participants’ individual diaries, recording which ac-
tivities were completed and any reasons for a partic-
ipant being unable to attend or complete a session.

Control Group

Participants in the control group received the stan-
dard of care offered to PLWH in the South African
public sector. They were also provided with written
advice by the researchers discussing general tips on
healthy living for people receiving ART. Control par-
ticipants were contacted by telephone once a month
to check on their health status, confirm their contact
details, and remind them of their allocated date for
postintervention testing.

Data Analysis

Data were analyzed using SPSS version 23.0
(IBM, Armonk, NY). An intention-to-treat analysis
was performed, requiring all participants to be
included. Intention-to-treat is seen as the gold stan-
dard for analyzing the results of clinical trials
(Armijo-Olivo, Warren, & Magee, 2009) and allowed
for a more accurate account of this intervention in
practice, rather than only reporting the outcomes of
participants who adhered to the intervention and re-
turned for posttesting. Mean values were entered for
participants who did not return for postintervention
testing. Descriptive statistics were used to summarize
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baseline demographic data. Data sets were tested for
normality using the Kolmogorov-Smirnov test. These
results indicated that most of the variables were not
normally distributed, resulting in the use of nonpara-
metric methods of analysis. Within-group changes
were compared using the Wilcoxon test, while the
Mann-Whitney test assessed between-group effects.
Significance for all analyses was considered when
p-values of less than .05 were recorded.

Results

Participant Characteristics at Baseline

All participants in our study were Black isiZulu-
speaking adults living with HIV, ranging in age
from 25 to 67 years. The majority of the participants
in both the intervention and control groups was fe-
male, had not completed high school, and had never
been married. More than half the participants in
both groups were unemployed at the time of baseline
testing. Full participant characteristics for both
groups are presented in Table 1.

The changes in selected study outcome measures
before and after the 16-week HBR intervention (in
both study groups as well as the difference between
the 2 groups) are shown in Table 2. The results of
the first question from the WHOQOL-HIV BREF
questionnaire (which asks about overall QOL) and
the six QOL domains are shown. The overall weighted
WHODAS 2.0 score and the cognition and mobility
domain scores are shown. Finally, the totaled RMI
score is shown and the overall distance covered in
the 6MWT. These specific outcomes were selected
to best represent the differences in participants’ phys-
ical and psychological function before and after the
study period. While greater improvements were re-
corded, on average, in the intervention group across
all outcome measures, none of the within-group differ-
ences were statistically significant (p < .05).

Discussion

Baseline values for the six quality-of-life domains
measured by the WHOQOL-HIV BREF for both
study groups were similar to those found in 643
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Table 1.  Participant Characteristics at Baseline
HBR Group Control Group
Variable (n = 38) (n = 38)

Age, mean (range) 43.4 (29 63) 44.7 (25 67)
Gender, n (%)

Female 29 (76.3) 29 (76.3)

Male 9 (23.7) 9 (23.7)
Education, n (%)

Primary school not 7 (18.4) 8 (21.1)

completed

Primary school completed 22 (57.9) 23 (60.5)

High school completed 9 (23.7) 7 (18.4)
Marital status, n (%)

Never married 25 (65.8) 29 (76.3)

Married/cohabiting 11 (28.9) 8 (21.1)

Divorced 0 (0) 1(2.6)

Widowed 2(5.3) 0(0)
Dwelling type, n (%)

Brick house 29 (76.3) 29 (76.3)

Mud hut 5(13.1) 4 (10.5)

Shack 2(5.3) 3(7.9)

Rented room in backyard 2(5.3) 2 (5.3)
Employment, n (%)

Unemployed 23 (60.5) 14 (36.8)

Part time work 8 (21.1) 13 (34.2)

Full time work 7(18.4) 9 (23.7)

Retired 0 (0) 2(5.3)
CD4+ T cell count 448 (45 1182) 395 (21 920)

(cells/mm3),

mean (range)

Note. HBR = home based rehabilitation.

symptomatic PLWH in a cross-cultural study con-
ducted across eight countries on five continents
(O’Connell & Skevington, 2012). The total
WHODAS 2.0 weighted scores, as well as the
mobility-related questions, for both study groups
indicated the physical challenges faced by the study
participants, although the total scores for the RMI
showed that the participants were able to carry out
the relatively simple functional tasks assessed in
this test. The average scores from the 6MW'T, howev-
er, revealed the marked deficits in functional capacity
and endurance experienced by the study participants
at baseline. Average distances covered (270 meters in
the intervention group and 253 meters in the control
group) compared poorly with average distances of
482 meters (intervention) and 474 meters (control)
achieved at baseline by a group of 40 American
women living with HIV (Dolan et al., 2006), and
even more poorly with average distances at baseline
of 541 meters (intervention) and 548 meters (control)
recorded amongst 84 South African PLWH (Roos
et al., 2014). Furthermore, a meta-analysis of data
from 13 studies (nine conducted in North America
and four in Europe) on the 6MWT collected from
4,809 apparently healthy adults older than 60 years
of age reported an overall average walking distance
of 499 meters (Bohannon, 2007). Indeed, women in
the 80- to 89-year-old category in this meta-

Table 2. Changes in Selected Study Outcome Measures
HBR HBR Control Control

Variable Pre Post Pre Post p Value
WHOQOL1: Overall QoL 3.13 (£0.84) 3.62 (£0.70)" 3.13 (£0.74) 3.41 (£0.93) p = .642
WHOQOL domain 1: Physical 12.71 (£2.69) 14.09 (+2.62)" 12.79 (+2.60) 12.94 (+2.85) p = .308
WHOQOL domain 2: Psychological 13.81 (%£2.35) 14.11 (£1.71) 14.11 (£1.71) 14.38 (+=1.44) p = .844
WHOQOL domain 3: Independence 12.97 (+£2.94) 13.62 (£2.31) 13.00 (*2.13) 13.06 (£1.86) p =424
WHOQOL domain 4: Relationships 12.32 (£3.47) 13.00 (=2.85) 11.84 (=2.57) 12.79 (=2.70) p = .739
WHOQOL domain 5: Environment 12.30 (+2.19) 12.41 (£1.98) 12.08 (+2.06) 11.87 (=3.09) p = .644
WHOQOL domain 6: Spiritual 13.00 (*2.62) 13.88 (£2.46) 14.05 (+2.54) 14.32 (+2.43) p = 456
WHODAS (Total) Weighted 5.53(%7.12) 1.24 (+2.18)" 3.37 (£3.32)° 0.94 (=1.84) p = .800
WHODAS domain 1: Cognition 1.29 (=1.72) 0.24 (*=0.55)" 0.74 (=1.13)° 0.18 (=0.46) p =.570
WHODAS domain 2: Mobility 1.55 (+2.11) 0.18 (£0.56)" 0.95 (+1.45)° 0.21 (£0.59) p = 463
RMI (Total) 13.89 (%£3.01) 14.24 (+1.50) 13.95 (£1.61) 13.82 (%£2.33) p = .761
6MWT (distance) 269.66 (£74.55) 32771 (£73.61)" 25342 (+79.79)"  303.29 (+92.48) p = .859

Note. WHOQOL = World Health Organization Quality of Life; QOL = quality of life; WHODAS = World Health Organization

Disability Assessment Schedule; RMI = Rivermead Mobility Index; 6BMWT = Six Minute Walk Test.

a. Within group significant difference (intervention group).
b. Within group significant difference (control group).
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analysis averaged 382 meters, more than 100 meters
further than both groups in this study.

The postintervention results for QOL (as assessed
by the WHOQOL-HIV BREF), showed statistically
significant improvements within the intervention
group in both overall QOL and the physical domain,
with all other domains showing a nonsignificant in-
crease in average score. The average score in the
intervention group for overall quality of life increased
from 3.13 to 3.61, markedly higher than the average
overall QOL score of 2.8 found among 292 South Af-
rican PLWH on ART (Peltzer & Phaswana-Mafuya,
2008). The physical domain score for the intervention
group (12.71) was lower at baseline than an average
score of 13.3 in the Peltzer and Phaswana-Mafuya
(2008) sample, but improved significantly to an
average score of 14.09 post intervention. While
QOL domains also improved in the control group,
none of these increases were statistically significant.
Although nonsignificant, greater improvements
occurred in the intervention group across all
WHOQOL-HIV BREF domains. This finding sup-
ported the improvements in QOL demonstrated in a
number of studies investigating the effects of resis-
tance exercise (Agin et al., 2001; Lox, McAuley, &
Tucker, 1996) and aerobic exercise (Baigis et al.,
2002; Mutimura, Stewart, Crowther, Yarasheski, &
Cade, 2008; Stringer, Berezovskaya, O’Brien, Beck,
& Casaburi, 1998) interventions designed for
PLWH. The improvement in the physical domain
reported by the intervention group may be
explained by the general physical improvements in
strength and fitness shown by PLWH who have
participated in exercise-based studies (O’Brien
etal., 2010, 2008). A recent activity-based study con-
ducted in a disadvantaged urban setting in South Af-
rica found that participants who were compliant (i.e.,
who participated in at least one-third of exercise ses-
sions) performed better in posttest strength assess-
ments than noncompliers (Ley, Leach, Barrio, &
Bassett, 2015). This was related to these participants
also feeling and looking healthier and thus less likely
to experience HIV-related stigma.

The WHODAS 2.0 tool has proven to be reliable and
valid for measuring function and disability in different
countries, including varied disease types (Ustiin et al.,
2010). Both intervention and control groups in our study
showed statistically significant improvements in overall
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WHODAS 2.0 scores (both total and weighted scores),
as well as in the cognition and mobility domains
(p < .05). While the improvements were more substan-
tial in the intervention group, statistically significant dif-
ferences were not found between groups. The
participants exposed to the HBR intervention showed
an average (weighted) total score of 5.53, which was
higher than average total scores of 4.3 for 4,750 Austra-
lian participants (with any chronic condition) recorded
by Andrews, Kemp, Sunderland, Von Korff, and
Ustun (2009), the only normative data available for
this tool. Following our intervention, however, the
average total score in the intervention group decreased
significantly to 1.23, well below the normative scores
reported above. This indicated that the participants
experienced far fewer functional challenges after the
HBR intervention, allowing them to participate more
fully in various life activities. As with the WHOQOL-
HIV BREF, there were no statistically significant
between-group differences recorded. However, greater
improvements were evident in the intervention group.

The third outcome measure used in our study was
the RMI. Average scores for participants in the inter-
vention group improved from 13.89 to 14.24, while
average scores in the control group decreased
slightly, with neither reported change being statisti-
cally significant. This tool was chosen in anticipation
of participants having more serious physical prob-
lems, preventing them from performing relatively
simple functional tasks such as sitting to standing.
While a small number of participants recorded low
scores on the RMI, many more participants scored a
maximum total of 15 out of 15, thus accounting for
the high average scores in both groups. The scoring
of either O (unable to do a task) or 1 (able to do a
task) did not allow for subtle variations where partic-
ipants may have been able to report relative diffi-
culties in carrying out tasks they were able to do. In
retrospect, the RMI was a poor choice of outcome
measure, adding little depth to the understanding of
the effects of this study intervention.

Participants in both groups improved significantly
(p < .05) in the final outcome measure, the 6MWT,
with postassessment distances of 328 meters (inter-
vention group) and 303 meters (control) recorded.
While these improvements were matched by statisti-
cally significant improvements in the mobility
domain of the WHODAS 2.0 (with most participants
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reporting no problems standing or walking), it was
interesting to note how low these postassessment dis-
tances still were compared to age-respective norms
for this test (Bohannon, 2007). This suggests that sub-
jective measures of ability and function (such as the
WHODAS 2.0) may be more realistic and applicable
to chronic disease populations than objective mea-
sures such as the 6MWT or tests of absolute strength
and endurance.

While greater improvements were observed in the
participants in the intervention group across all four
outcome measures, all between-group differences
were found to be statistically nonsignificant. One
reason for this was that the study did not meet the
required power calculation of 80 participants, with
68 of the 76 participants attending postintervention
testing. According to Button and colleagues (2013),
any study with reduced statistical power has a lesser
chance of demonstrating the actual effect resulting
from biomedical interventions. Every attempt was
made by the researchers to recruit as many partici-
pants as possible, with 76 of 141 eligible individuals
representing a high recruitment rate, given that 59 of
these eligible individuals had either left the province
or were uncontactable by the phone numbers in their
patient records (see Figure 2). Another potential
reason for nonsignificance between the study groups
may have been that, for ethical reasons, the partici-
pants in the control group were given written advice
on healthy living and exercise, in addition to
continuing with the standard care offered by the study
hospital. This may have motivated participants in the
control group to take up some form of exercise, thus
resulting in improvements in the study outcome mea-
sures. It is vital, according to Heimer (2013), to also
see research participants as patients, especially given
the ethical challenges inherent in HIV research.
While it would have been interesting to have a third
group who were given no advice of this nature and
exposed to the intervention at a later point, this was
outside the scope of our study. Adopting a crossover
design should be considered for future research of
this nature, where all participants receive all different
treatment options, allowing a more efficient compar-
ison of treatment effects while at the same time
limiting confounding variables (Wellek & Blettner,
2012). A third possible reason for nonsignificance
may have been that the 16-week intervention was
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not long enough or intensive enough. A 6- or 12-
month intervention (with more regular supervised
visits) may have resulted in statistically significant
improvements in the intervention group, in compari-
son to the control group. It should be noted, however,
that the majority of exercise-based RCTs designed
for PLWH report durations of 12 to 16 weeks
(Fillipas, Cherry, Cicuttini, Smirneos, & Holland,
2010; O’Brien et al., 2010, 2008), information that
was utilized in the design of our study. Finally, a
possible reason for the improvements seen in the
control group could have been the sharing of
knowledge between these participants and those in
the intervention group. While there is no evidence
that this actually occurred in our study, it cannot be
ruled out completely as participants in the control
group did live in the same neighborhoods as the
participants in the intervention group. Future
studies could employ a geographical cluster
sampling method in order to ensure that participants
in the control group and intervention group are less
likely to interact and share knowledge of the trial.
Although there were no statistically significant
between-group differences, our study has revealed
some important facts that can help to guide future
research and practice for this population. First, it has
shown that community health care workers, trained
and supported by a qualified rehabilitation profes-
sional, can successfully implement and supervise an
HBR program for PLWH. Task-shifting was identified
by health professionals and PLWH as a key element of
optimal HIV care in this study setting (Chetty et al.,
2016), information that contributed to the design of
our study. While task-shifting has been proven to be
beneficial in wider HIV care (Callaghan et al., 2010;
Petersen et al., 2014), ours was the first study
investigating the practice of task-shifting in the phys-
ical rehabilitation of PLWH. Not only did most partic-
ipants in the intervention group improve across most
outcome measures, there was also a very low loss to
follow-up rate of 10.5% in both study groups. This
compared favorably with studies of similar design,
with a 20.2% loss to follow-up rate reported by Roos
and colleagues (2014) after a 6-month home-based
walking program for PLWH (conducted in an urban
South Affrican setting) and a 19.5% rate reported by
Baigis and colleagues (2002) after a 15-week home-
based exercise intervention (conducted in an urban
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American setting). An 8-week counseling intervention
conducted at the same study hospital (Petersen et al.,
2014) recorded a 51% loss to follow-up rate, perhaps
explained by the fact that study participants suffered
from depression and also attended counseling sessions
at local clinics, rather than being seen in their own
homes. It appears that conducting an intervention of
this nature in participants’ own homes (only requiring
them to come to the study hospital for pre- and post-
testing), successfully addressed some of the challenges
related to transport and finance previously described
by patients receiving physical therapy rehabilitation
at our study setting (Cobbing et al., 2014).

Conclusions and Implications for Health Care
Providers

The multi-morbidity experienced by PLWH
threatens to overwhelm health care systems, particu-
larly those in resource-limited regions (Deeks et al.,
2013). Mahomed, Asmall, and Freeman (2014) as-
serted that, in order to successfully manage chronic
diseases over an extended period of time, innovative,
multi-professional services focusing on patient
empowerment are required. Our study demonstrated
its innovation by presenting the first empirical account
of the effects of a needs-based HBR intervention for
PLWH with disabilities, conducted in a community
where HIV was endemic and resources were limited.
The results showed that an HBR intervention was
both safe and showed promise in improving the func-
tional ability and QOL of PLWH. The intervention
was implemented by community health care workers
who lived in the same communities as the study partic-
ipants, suggesting that a task-shifting approach was a
feasible and potentially cost-saving method of
providing rehabilitation for PLWH. Where possible,
other disciplines should contribute to the training
and supervision of community health workers to
ensure that PLWH have access to a wider range of
rehabilitation services. In resource-poor regions,
where HIV is most prevalent, stakeholders in both
the health care and education sectors should consider
formalizing the training and deployment of general
mid-level rehabilitation workers in order to provide
essential cost-effective services to PLWH. In locations
where resources are extremely limited and rehabilita-
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tion workers are not present, medical and nursing
personnel should receive specialized training in order
to identify any physical problems experienced by
PLWH and should be able to provide specific advice
on exercise, nutrition, and healthy living to patients
attending ART clinics. Researchers in this field should
attempt to recruit larger participant samples and
ensure the selection of outcome measures that are
appropriate to the participants recruited. In order to
build on the results of our study, it would be instructive
to consider a cross-over design and randomized clus-
tering in any future RCT, ensuring that all participants
receive both intervention and control treatments,
while at the same time limiting the chance of contact
between groups. Further research in this area should
also consider investigating the effects of longer,
more intensive HBR interventions with PLWH.

Key Considerations

e Aspeople living with HIV (PLWH) live longer,
they are more prone to develop disabilities that
negatively affect full physical, social, and voca-
tional participation. Medical and nursing care
alone are not sufficient to respond to the multi-
ple morbidities faced by this population.

e Home-based rehabilitation has shown promise
as an intervention that can address the func-
tional deficits experienced by PLWH. It is
also safe and appears likely to improve the
quality of life of participants.

o A task-shifting approach, training community
health care workers to conduct basic rehabilita-
tion interventions, is a feasible method of
meeting the various needs of PLWH, while
also minimizing costs to already overburdened
health care systems.

Acknowledgments

The authors would like to acknowledge the dedica-
tion of the nine research assistants, without whom
this study would not have been possible: Fiseni



Cobbing et al. / A Home Based Rehabilitation Intervention for Adults Living With HIV

115

Biyase, Zama Duma, Purity Khwela, Nombuso
Mhlongo, Nonhlanhla Mlambo, Ntombfuthi Mtshali,
Zanele Mtshali, Petronella Nkujana, and Sindisiwe
Shozi. Saul Cobbing received support from the Na-
tional Research Foundation of South Africa (Thu-
thuka Programme) and the South African Medical
Research Council (National Health Scholars
Programme).

Disclosures

The authors report no real or perceived vested inter-
ests that relate to this article that could be construed
as a conflict of interest.

References

Agin, D., Gallagher, D., Wang, J., Heymsfield, S. B.,
Pierson, R. N., & Kotler, D. P. (2001). Effects of whey pro
tein and resistance exercise on body cell mass, muscle
strength, and quality of life in women with HIV. AIDS,
15(18), 2431 2440.

American Thoracic Society. (2002). ATS statement: Guidelines
for the six minute walk test. American Journal of Respiratory
and Critical Care Medicine, 166(1), 111.

Andrews, G., Kemp, A., Sunderland, M., Von Korff, M., &
Ustun, T. B. (2009). Normative data for the 12 item WHO
Disability Assessment Schedule 2.0. PLoS One, 4(12),
e8343.

Armijo Olivo, S., Warren, S., & Magee, D. (2009). Intention to
treat analysis, compliance, drop outs and how to deal with
missing data in clinical research: A review. Physical Therapy
Reviews, 14(1), 36 49. http://dx.doi.org/10.1179/17432880
9X405928

Baigis, J., Korniewicz, D. M., Chase, G., Butz, A., Jacobson, D.,
& Wu, A. W. (2002). Effectiveness of a home based exercise
intervention for HIV infected adults: A randomized trial.
Journal of the Association of Nurses in AIDS Care, 13(2),
33 45.

Banks, L. M., Zuurmond, M., Ferrand, R., & Kuper, H. (2014).
The relationship between HIV and prevalence of disabilities
in sub Saharan Africa: Systematic review (FA). Tropical
Medicine & International Health, 20(4), 411 429. http://dx.
doi.org/10.1111/tmi.12449

Blair, J., Corrigall, H., Angus, N. J., Thompson, D., & Leslie, S.
(2011). Home versus hospital based cardiac rehabilitation: A
systematic review. Rural and Remote Health, 11(2), 1532.

Bohannon, R. W. (2007). Six Minute Walk Test: A meta
analysis of data from apparently healthy elders. Topics in
Geriatric Rehabilitation, 23(2), 155 160. http://dx.doi.org/
10.1097/01. TGR.0000270184.98402.ef

47

Button, K. S., Ioannidis, J. P. A., Mokrysz, C., Nosek, B. A.,
Flint, J., Robinson, E. S. J., & Munafo, M. R. (2013). Power
failure: Why small sample size undermines the reliability of
neuroscience. Nature Reviews Neuroscience, 14(5), 365 376.
http://dx.doi.org/10.1038/nrn3475

Callaghan, M., Ford, N., & Schneider, H. (2010). A systematic
review of task shifting for HIV treatment and care in Africa.
Human Resources for Health, 8(8), 16. http://dx.doi.org/10.
1186/1478 4491 8 8

Chaiyawat, P., & Kulkantrakorn, K. (2012). Effectiveness of
home rehabilitation program for ischemic stroke upon
disability and quality of life: A randomized controlled trial.
Clinical Neurology and Neurosurgery, 114(7), 866 870.
http://dx.doi.org/10.1016/j.clineuro.2012.01.018

Chetty, V., & Hanass Hancock, J. (2015). The need for a rehabil
itation model to address the disparities of public healthcare for
people living with HIV in South Africa. African Journal of
Disability, 4(1), 1 6. http://dx.doi.org/10.4102/ajod.v4i1.137

Chetty, V., Hanass Hancock, J., & Myezwa, H. (2016). Expert
consensus on the rehabilitation framework guiding a model
of care for people living with HIV in a South African setting.
Journal of the Association of Nurses in AIDS Care, 27(1), 77
88. http://dx.doi.org/10.1016/j.jana.2015.10.003

Chu, C., & Selwyn, P. A. (2011). An epidemic in evolution: The
need for new models of HIV care in the chronic disease era.
Journal of Urban Health, 88(3), 556 566.

Clark, R. A., Conway, A., Poulsen, V., Keech, W., Tirimacco, R.,
& Tideman, P. (2015). Alternative models of cardiac rehabil
itation: a systematic review. European Journal of Preventive
Cardiology, 22(1), 35 74. http://dx.doi.org/10.1177/204748
7313501093

Cobbing, S., Hanass Hancock, J., & Deane, M. (2014). Physio
therapy rehabilitation in the context of HIV and disability in
KwaZulu Natal, South Africa. Disability and Rehabilitation,
36(20), 1687 1694. http://dx.doi.org/10.3109/09638288.
2013.872199

Cobbing, S., Hanass Hancock, J., & Myezwa, H. (2015). A
home based rehabilitation intervention for people living
with HIV and disability in a resource poor community,
KwaZulu Natal: Study protocol for a randomised controlled
trial. Trials, 16(1), 491. http://dx.doi.org/10.1186/s13063 0
15 1025 2

Cobbing, S., Hanass Hancock, J., & Myezwa, H. (2016). Home
based rehabilitation interventions for adults living with HIV:
A scoping review. African Journal of AIDS Research, 15(1),
77 88. http://dx.doi.org/10.2989/16085906.2016.1159968

Collen, F. M., Wade, D. T., Robb, G. F., & Bradshaw, C. M.
(1991). The Rivermead Mobility Index: A further develop
ment of the Rivermead Motor Assessment. International
Disability Studies, 13(2), 50 54.

Cornell, M., Schomaker, M., Garone, D. B., Giddy, J.,
Hoffmann, C. J., Lessells, R., ... Johnson, L. F. (2012).
Gender differences in survival among adult patients starting
antiretroviral therapy in South Africa: A multicentre cohort
study. PLoS Medicine, 9(9), e1001304. http://dx.doi.org/10.
1371/journal.pmed.1001304



116 JANAC Vol. 28, No. 1, January/February 2017

Deeks, S. G.,Lewin, S.R., & Havlir, D. V. (2013). The end of AIDS:
HIV infection as a chronic disease. Lancet, 382(9903), 1525
1533. http://dx.doi.org/10.1016/S0140 6736(13)61809 7

Department of Health. (2001). National guidelines on home
base care/community based care. Retrieved from https://
www.westerncape.gov.za/sites/www.westerncape.gov.za/files
/documents/2003/define homebased.pdf

Department of Health. (2012). The 2011 national antenatal
sentinel HIV & syphilis prevalence survey in South Africa.
Retrieved  from  http://www.health e.org.za/wp content/
uploads/2013/05/f0980fb5107a7ce543a8bd5730e52333.pdf

Dolan, S. E., Frontera, W., Librizzi, J., Ljungquist, K., Juan, S.,
Dorman, R., ... Grinspoon, S. (2006). Effects of a supervised
home based aerobic and progressive resistance training
regimen in women infected with human immunodeficiency
virus: A randomized trial. Archives of Internal Medicine,
166, 1225 1231. http://dx.doi.org/10.1001/archinte.166.11.
1225

Fillipas, S., Cherry, C. L., Cicuttini, F., Smirneos, L., &
Holland, E. (2010). The effects of exercise training on meta
bolic and morphological outcomes for people living with
HIV: A systematic review of randomised controlled trials.
HIV Clinical Trials, 11(5), 270 282. http://dx.doi.org/10.
1310/het1105 270

Geddes, J. M. L., & Chamberlain, M. A. (2001). Home based
rehabilitation for people with stroke: A comparative study
of six community services providing coordinated, multidisci
plinary treatment. Clinical Rehabilitation, 15(6), 589 599.
http://dx.doi.org/10.1191/0269215501cr4520a

Gomes Neto, M., Conceicao, C. S., Carvalho, V. O., & Brites, C.
(2013). A systematic review of the effects of different types
of therapeutic exercise on physiologic and functional mea
surements in patients with HIV/AIDS. Clinics, 68(8), 1157
1167. http://dx.doi.org/10.6061/clinics/2013(08)16

Gomes Neto, M., Ogalha, C., Andrade, A. M., & Brites, C.
(2013). A systematic review of effects of concurrent strength
and endurance training on the health related quality of life
and cardiopulmonary status in patients with HIV/AIDS. Bio
Med Research International, 2013, 319524. http://dx.doi.org/
10.1155/2013/319524

Greene, M., Covinsky, K., Astemborski, J., Piggott, D. A.,
Brown, T., Leng, S., ... Kirk, G. D. (2014). The relationship
of physical performance with HIV disease and mortality.
AIDS, 28(18), 2711. http://dx.doi.org/10.1097/QAD.00000
00000000507

Hanass Hancock, J., Myezwa, H., & Carpenter, B. (2015).
Disability and living with HIV: Baseline from a cohort of
people on long term ART in South Africa. PloS Orne,
10(12), e0143936. http://dx.doi.org/10.1371/journal.pone.
0143936

Hanass Hancock, J., & Nixon, S. A. (2009). The fields of HIV
and disability: Past, present and future. Journal of the Inter
national AIDS Society, 2, 3. http://dx.doi.org/10.1186/1758
2652 12 28

Hanass Hancock, J., Regondi, I., van Egeraat, L., & Nixon, S.
(2013). HIV related disability in HIV hyper endemic coun

48

tries: A scoping review. World Journal of AIDS, 3, 257
279. http://dx.doi.org/10.4236/wja.2013.33034

Heimer, C. A. (2013). “Wicked” ethics: Compliance work and the
practice of ethics in HIV research. Social Science and Medi
cine, 98, 371 378. hittp://dx.doi.org/10.1016/j.socscimed.
2012.10.030

Hopman, K., Tate, R. L., & McCluskey, A. (2012). Community
based rehabilitation following brain injury: Comparison of a
transitional living program and a home based program. Brain
Impairment, 13(1), 44 61.

Johnson, L. F., Mossong, J., Dorrington, R. E., Schomaker, M.,
Hoffmann, C. J., Keiser, O., ... Garone, D. B. (2013). Life
expectancies of South African adults starting antiretroviral
treatment: Collaborative analysis of cohort studies. PLoS Med
icine, 10(4), e1001418. http://dx.doi.org/10.1371/journal.
pmed.1001418

Joint United Nations Programme on HIV/AIDS. (2013). Global
report: UNAIDS global report on the global AIDS epidemic
2013. Retrieved from http://www.unaids.org/sites/default/
files/media asset/UNAIDS Global Report 2013 en 1.pdf

Lang, C. (1993). Community physiotherapy for people with
HIV/AIDS. Physiotherapy, 79(3), 163 167.

Ley, C., Leach, L., Barrio, M. R., & Bassett, S. (2015). Effects of
an exercise programme with people living with HIV:
Research in a disadvantaged setting. African Journal of
AIDS Research, 13(4), 313 319. http://dx.doi.org/10.2989/
16085906.2014.961937

Lox, C. L., McAuley, E., & Tucker, R. S. (1996). Aerobic and
resistance exercise training effects on body composition,
muscular strength, and cardiovascular fitness in an HIV 1
population. International Journal of Behavioral Medicine,
3(1), 55 69.

Mabharaj, S. S., & Chetty, V. (2011). Rehabilitation program for
the quality of life for individuals on highly active antiretrovi
ral therapy in KwaZulu Natal, South Africa. International
Journal of Rehabilitation Research, 34, 360 365. http://dx.
doi.org/10.1097/MRR.0b013e32834d2bab

Mahomed, O., Asmall, S., & Freeman, M. (2014). An integrated
chronic disease management model: A diagonal approach to
health system strengthening in South Africa. Journal of
Health Care for the Poor and Underserved, 25(4), 1723
1729. http://dx.doi.org/10.1353/hpu.2014.0176

Maltais, F., Bourbeau, J., Shapiro, S., Lacasse, Y., Perrault, H.,
Baltzan, M., ... Parenteau, S. (2008). Effects of home
based pulmonary rehabilitation in patients with chronic
obstructive pulmonary disease: A randomized trial. Annals
of Internal Medicine, 149(12), 869 878.

Mutimura, E., Stewart, A., Crowther, N. J., Yarasheski, K. E., &
Cade, W. T. (2008). The effects of exercise training on qual
ity of life in HAART treated HIV positive Rwandan subjects
with body fat redistribution. Quality of Life Research, 17,
377 385. http://dx.doi.org/10.1007/s11136 008 9319 4

Nixon, S., Forman, L., Hanass Hancock, J., Mac Seing, M.,
Munyanukato, N., Myezwa, H., & Retis, C. (2011). Rehabili
tation: A crucial component in the future of HIV care and sup
port. Southern African Journal of HIV Medicine, 12(2), 12 14.



Cobbing et al. / A Home Based Rehabilitation Intervention for Adults Living With HIV

117

Nixon, S. A., Cameron, C., Hanass Hancock, J., Simwaba, P.,
Solomon, P. E., Bond, V. A, ... Zack, E. (2014). Perceptions
of HIV related health services in Zambia for people with dis
abilities who are HIV positive. Journal of the International
AIDS Society, 17(1), 18806. http://dx.doi.org/10.7448/TIAS.
17.1.18806

O’Brien, K., Nixon, S., Tynan, A., & Glazier, R. (2010). Aerobic
exercise interventions for adults living with HIV/AIDS. Co
chrane Database Systemic Review(8), CD001796. http://dx.
doi.org/10.1002/14651858.CD001796.pub3

O’Brien, K., Tynan, A. M., Nixon, S., & Glazier, R. H. (2008).
Effects of progressive resistive exercise in adults living with
HIV/AIDS: Systematic review and meta analysis of random
ized trials. AIDS Care, 20(6), 631 653. http://dx.doi.org/10.
1080/09540120701661708

O’Connell, K. A., & Skevington, S. M. (2012). An international
quality of life instrument to assess wellbeing in adults who
are HIV positive: A short form of the WHOQOL HIV (31
items). AIDS and Behavior, 16(2), 452 460. http://dx.doi.
org/10.1007/s10461 010 9863 0

Outpatient Service Trialists. (2009). Therapy based rehabilita
tion services for stroke patients at home (Review). Cochrane
Database of Systematic Reviews(1), CD002925.

Peltzer, K., & Phaswana Mafuya, N. (2008). Health related
quality of life in a sample of HIV infected South Africans.
African Journal of AIDS Research, 7(2), 209 218. http://dx.
doi.org/10.2989/AJAR.2008.7.2.6.523

Petersen, 1., Hanass Hancock, J., Bhana, A., & Govender, K.
(2014). A group based counselling intervention for depres
sion comorbid with HIV/AIDS using a task shifting approach
in South Africa: A randomized controlled pilot study. Journal
of Affective Disorders, 158, 78 84. http://dx.doi.org/10.1016/
j-jad.2014.02.013

Powell, J., Heslin, J., & Greenwood, R. (2002). Community
based rehabilitation after severe traumatic brain injury: A
randomised controlled trial. Journal of Neurology, Neurosur
gery & Psychiatry, 72(2), 193 202. http://dx.doi.org/10.1136/
jnnp.72.2.193

Pradella, C. O., Belmonte, G. M., Maia, M. N., Delgado, C. S.,
Luise, A. P. T., Nascimento, O. A., ... Jardim, J. R. (2015).
Home based pulmonary rehabilitation for subjects with
COPD: A randomized study. Respiratory Care, 60(4), 526
532. http://dx.doi.org/10.4187/respcare.02994

Pullen, S. D., Chigbo, N. N., Nwigwe, E. C., Chukwuka, C. J.,
Amah, C. C., & Idu, S. C. (2014). Physiotherapy intervention
as a complementary treatment for people living with HIV/
AIDS. HIV/AIDS Research and Palliative Care, 6, 99 107.
http://dx.doi.org/10.2147/HIV.S62121

Resqueti, V. R., Gorostiza, A., Gladis, J. B., de Santa
Maria, E. L., Clara, P. C., & Rous, R. G. (2007). Benefits
of a home based pulmonary rehabilitation program for pa
tients with severe chronic obstructive pulmonary disease.
(English Edition). Archivos de Bronconeumologia, 43(11),
599 604. http://dx.doi.org/10.1016/S1579 2129(07)60136 0O

Roos, R., Myezwa, H., van Aswegen, H., & Musenge, E. (2014).
Effects of an education and home based pedometer walking

49

program on ischemic heart disease risk factors in people in
fected with HIV: A randomized trial. Journal of Acquired Im
mune Deficiency Syndromes, 67(3), 268 276. http://dx.doi.
org/10.1097/QAI1.0000000000000299

Shisana, O., Rehle, T., Simbayi, L. C., Onoya, D., Jooste, S.,
Zungu, N., & Zuma, K. (2014). South African national HIV
prevalence, incidence and behaviour survey, 2012. Retrieved
from http://www.hsrc.ac.za/en/research outputs/view/6871

Stringer, W. W., Berezovskaya, M., O’Brien, W. A., Beck, C. K.,
& Casaburi, R. (1998). The effect of exercise training on
aerobic fitness, immune indices, and quality of life in
HIV+ patients. Medicine & Science in Sports & Exercise,
30(1), 11 16.

Ustiin, T. B., Chatterji, S., Kostanjsek, N., Rehm, J.,
Kennedy, C., Epping Jordan, J., ... Pull, C. (2010). Devel
oping the World Health Organization disability assessment
schedule 2.0. Bulletin of the World Health Organization,
88(11), 815 823. http://dx.doi.org/10.2471/BLT.09.067231

Van As, M., Myezwa, H., Stewart, A., Maleka, D., &
Musenge, E. (2009). The International Classification of Func
tion Disability and Health (ICF) in adults visiting the HIV
outpatient clinic at a regional hospital in Johannesburg, South
Africa. AIDS Care, 21(1), 50 58. http://dx.doi.org/10.1080/
09540120802068829

Wellek, S., & Blettner, M. (2012). On the proper use of the
crossover design in clinical trials. Deutsches Arztebllatt
Intern, 109, 276 281.

World Health Organization. (2004). The World Health Organiza
tion Quality of Life (WHOQOL) BREF. Retrieved from
http://www.who.int/substance abuse/research tools/en/engli
sh whoqol.pdf

World Health Organization. (2009). WHO Disability Assessment
Schedule 2.0 (WHODAS 2.0). Retrieved from http://www.
who.int/classifications/icf/whodasii/en/

World Health Organization. (2011). World report on disability.
Retrieved from http://www.who.int/disabilities/world report
/2011/report.pdf

Zachariah, R., Ford, N., Philips, M., Lynch, S., Massaquoi, M.,
Janssens, V., & Harries, A. D. (2009). Task shifting in
HIV/AIDS: Opportunities, challenges and proposed actions
for sub Saharan Africa. Transactions of the Royal Society
of Tropical Medicine and Hygiene, 103(6), 549 558. http://
dx.doi.org/10.1016/j.trstmh.2008.09.019



CHAPTER 5: RESEARCH ASSISTANTS’ EXPERIENCES

There are no facts, only interpretations.
Friedrich Nietzsche (1844-1900)

5.1. Summary

This qualitative paper explored the experiences of the four community healthcare workers who
were involved in the HBR intervention described in Chapters 3 and 4. Analysis of semi-
structured interviews revealed four overarching themes namely; enablers, inhibitors,
participants’ feelings of empowerment and recommendations for future interventions. While
participants felt empowered through their involvement in this trial, they highlighted a number of
barriers to their work. The findings described in this paper further support the evidence from
Chapter 4 that a task shifting approach can assist the successful implementation of HBR
interventions for PLHIV. Appendix 13 outlines the training these individuals received, the
information sheet and consent form they received prior to the interviews are shown in Appendix
14, while the interview schedule is presented in Appendix 15.
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ABSTRACT

People living with HIV (PLHIV) are living longer lives on antiretroviral therapy and are prone to a
wide range of disabilities. Innovative strategies are required to meet the rehabilitation needs of
PLHIV, particularly in resource-poor communities where HIV is endemic and access to institution-
based rehabilitation is limited. Home-based rehabilitation (HBR) is one such approach, but there
is a paucity of research related to HBR programmes for PLHIV or the experiences of community
care workers (CCWs) involved in these programmes. Following a four month randomised
controlled trial of a HBR intervention designed specifically for PLHIV in KwaZulu-Natal, South
Africa; four CCWs were interviewed. This study employed a qualitative research design, using
semi-structured interviews to explore these workers’ experiences of being involved in carrying
out this intervention. Participants reported how their personal development, improvement in
their own health and increased feelings of self-worth enabled them to successfully implement
the intervention. Participants also described a number of inhibitors, including stigma and
environmental challenges related to the distances between patients’ homes, the steep terrain
and the hot climate. Despite this, the participants felt empowered by acquiring knowledge and
skills that enabled them to shift roles beyond rehabilitation provision. The findings of this study
should be considered when employing a task shifting approach in the development and
implementation of HBR interventions for PLHIV. By employing a less specialised cadre of
community workers to conduct basic HBR interventions, both the relative lack of qualified
rehabilitation professionals and the high levels of disability in HIV-epidemic communities can be
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simultaneously addressed.

Introduction

While PLHIV are living longer lives on antiretroviral
therapy (ART), they are prone to chronic disabling con-
ditions, which affect physical and cognitive function
(Banks, Zuurmond, Ferrand, & Kuper, 2015; Hanass-
Hancock, 2009). There remains a dearth of literature
on home-based rehabilitation interventions (HBR) for
PLHIV, particularly in sub-Saharan Africa (Cobbing,
Hanass-Hancock, & Myezwa, 2016a). While HBR can
provide a more accessible rehabilitation option for
PLHIV, it has also been argued that community care
workers (CCWs) can be trained to conduct basic rehabi-
litation with patients’ in their homes (Chappell &
Johannsmeier, 2009; Rule et al., 2006). This task shifting
approach has been shown to be beneficial in the delivery
of other HIV services such as ART roll-out (Emdin &
Millson, 2012; Iwu & Holzemer, 2014) and psychological
counselling (Petersen, Hanass Hancock, Bhana, &

Govender, 2014). There is no published evidence, how-
ever, of CCWs involvement in HBR programmes
designed for PLHIV in sub-Saharan Africa. In order
for the findings of community-based research to be
implemented into practice, Harris (2006) proposes that
the voices of individuals other than the researchers be
considered. This study aimed to describe the experiences
of CCWs when working as rehabilitation assistants in a
randomised controlled trial investigating the effects of
a four month HBR intervention on adult PLHIV.

Methods
Data collection and analysis

This study employed a qualitative design. Participants
were individually interviewed using a semi-structured
guide, allowing reflexive communication between inter-
viewer and interviewee (Louise Barriball & While,

CONTACT Saul Cobbing @ cobbing@ukzn.ac.za e Department of Physiotherapy, University of KwaZulu Natal, Durban, South Africa
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1994). All interviews were conducted in a private room
in the physiotherapy department of a public hospital in
a semi-rural district of KwaZulu-Natal (KZN) province,
South Africa, an area where up to a third of the popu-
lation are infected with HIV. The questions interrogated
the participants’ experiences of being involved in the
HBR study. The interviews were conducted in IsiZulu
with a translator present. The interviewer and translator
were not previously known to the participants.

The interviews were recorded using a Dictaphone and
thematic content analysis (Hsieh and Shannon, 2005)
was employed to identify common themes emerging
from the transcribed data. The participants’ responses
were coded to ensure anonymity. Member checking
which involved verification of findings by participants
was also deemed critical to maintain rigour in this
study (Creswell & Miller, 2000). To improve the trust-
worthiness of the findings, two individuals experienced
in qualitative methodology analysed the interview data
independently before meeting together to identify key
themes.

Participant demographics

The four participants were CCWs who were trained to
conduct a four month HBR intervention for adult
PLHIV (Cobbing, Hanass-Hancock, & Myezwa,
2016b). All participants were isiZulu-speaking women,
aged between 38 and 49 years, living within ten kilo-
metres of the study hospital. The participants were
selected from a group of CCW's who worked at a local
NGO, following interviews which assessed their interest
in rehabilitation and the specific area where they lived.
They each volunteered for the NGO, working between
20 and 30 hours each week. While they reported great
personal satisfaction from helping members of their
community, they all expressed a hope that their volun-
teer work would ultimately translate to paid work. Pseu-
donyms have been given to the participants to ensure
their anonymity. At the time of the interviews, Thembi
was 45, had two children and had volunteered for 15
years at the local NGO. Nolwazi was 49, had three chil-
dren and had also volunteered for 15 years. Hlengiwe
was 38, had no children and had volunteered for eight
years. Thobeka was 41, had two children and had volun-
teered for 10 years. None of the participants had post-
school qualifications. Funding was secured to pay the
participants for the duration of the HBR intervention,
but ordinarily they receive no stipends for their NGO
work. They worked in pairs during the intervention,
with each pair being responsible for 19 study partici-
pants. Their duties primarily involved teaching and
supervising strength, aerobic and functional exercises.
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Study themes

The study themes, sub-themes and pertinent quotes are
displayed in Table 1.

Discussion
Enablers

Participants described how working on the HBR interven-
tion developed their communication ability as well as
learn technical skills, such as adjusting walking aids to
the correct size for patients. This, in turn, resulted in
them passing on this knowledge to patients and col-
leagues. The improved self-worth and personal health
benefits they reported further enabled them to provide
HBR services to PLHIV. By shifting tasks to less special-
ised workers, more patients can be cared for and more
efficient use can be made of qualified personnel (World
Health Organisation, 2007). Chappell and Johannsmeier
(2009) found, in a South African context, that mid-level
CCWs had a positive impact on people with a wide
range of disabilities. As the link between HIV and disabil-
ity has been clearly established (Banks et al., 2015; Hanass-
Hancock, Regondi, & Nixon, 2013), it stands to reason
that trained CCWs could assist with the functional deficits
often experienced by PLHIV. Rule et al. (2006) has called
for greater collaboration between professional therapists,
academics and community members in the implemen-
tation of effective community-based rehabilitation
(CBR) projects in South Africa. This study has demon-
strated both the effectiveness and willingness of these
CCWs to be involved in collaborations of this nature.

Inhibitors

Participants also described a number of challenges in
carrying out the HBR intervention, including difficulties
related to the environment in which they had to work.
The distances between patients’ homes were often far
and difficult to reach due to steep terrain. Participants
also reported challenges with extreme heat, despite the
intervention being conducted during autumn and win-
ter. Participants reflected on the length of the interven-
tion, suggesting that it ended just as they were starting
to see positive effects on the patients. Participants also
reported stigma as a common concern, with patients
worried that the home visits could unintentionally reveal
their HIV status. In an earlier qualitative study in South
Africa, PLHIV felt that their community would be
ashamed of them and would blame them for contracting
HIV (Visser, Makin, & Lehobye, 2006). The participants
in this study reported similar fears a decade later.
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Sub theme Quotes
Enablers
Personal “This project has really improved my communication skills.” Hlengiwe
development “l don't do massages only now. | do more due to the skills acquired here.” Thobeka
“I have developed a passion to help the sick.” Thembi
“I now also help other community care workers who are based in my area with advice related to rehabilitation.” Thobeka
Health benefits “I also started losing weight due to the exercises.” Thembi
“Even us as staff, we felt our mental health improving.” Nolwazi
“I lost weight and | am feeling so good, it compelled me to start jogging again.” Thobeka
Improved self “Seeing a patient happy and ready when | arrived made me feel so happy.” Thobeka
worth “It felt like | brought hope to their predicament.” Nolwazi
“Knowing I can be helpful it makes me feel good inside (laughing) it makes me feel essential.” Thobeka
Inhibitors
Environmental “We walked long distances and it was steep.” Thobeka
“I wondered how the patient got to hospital as the area was so remote.” Thembi
“The weather itself made more it more difficult as it was boiling hot.” Thobeka
“Another challenge | faced was when five dogs attacked me. One of them bit me | had to get medical attention.” Thembi
Study length “I'm concerned over the fact that the patients are longer receiving help since the project has come to an end.” Thembi
“My main concem is about follow up now that the project has ended.” Hlengiwe
“People need motivation and now that the project has ended, | wonder if they will all continue to do their exercises.” Thobeka
Stigma “Most of them know me as we reside on the area so they were afraid | may divulge their secrets to the wrong people.” Hlengiwe
“I make certain no patient name is divulged or mentioned in order to protect their confidentiality.” Thobeka
“Stigma is big because even amongst us the community workers we won't share our status because we are afraid of what our colleagues will
think. If we can’t share | don't know how patients will want to share?” Hlengiwe
Empowerment
Education “l learnt that a patient being in a wheelchair doesn’t make them disabled forever.” Thembi
“It was mutual benefit for the patient and us.” Nolwazi
“What | learned from them is growing veggies at home. Now | know growing veggies saves money and it is healthy.” Hlengiwe
Shifting roles “l eventually became more like a counsellor.” Thembi
“I provided a patient with seeds, she used it to grow vegetables.” Nolwazi
“Then we would call water guys to come and sort out the water problem.” Hlengiwe
“A lady was abused by a man, | referred her to the social worker.” Thobeka
Peer support “We would talk about our experiences to release the stress of having to listen to emotional accounts from our patients.” Nolwazi

“We would share experiences with each other and encourage each other.” Hlengiwe

Integrating the rehabilitation of PLHIV into the wider
care of people with other chronic diseases, may be one
way of addressing this HIV-related stigma, removing
the focus on an individual’s HIV status. Indeed, recog-
nition of HIV as a chronic disease and its integration
with broader services has been proposed as a means of
“jumpstarting” ailing health care systems, thereby
improving the care available for individuals living with
other conditions (Rabkin & El-Sadr, 2011). Participants
further raised concerns about hunger among their
patients, making it very difficult for them to exercise.
The participants suggested that providing food for
patients would improve rehabilitation outcomes. This
is supported by research stating that adequate nutrition
is crucial in ensuring PLHIVs’ overall health (Leyes,
Martinez, & Forga, 2008) and adherence to ART (Au
et al., 2006). Resources, however, cost money and thus
it is crucial that economic studies should accompany
intervention studies in order to establish their cost-effec-
tiveness, (Lewin et al., 2005).

Empowerment

Despite these challenges, participants felt empowered
by their involvement in this intervention. They
recounted how their own knowledge related to

rehabilitation and definitions of disability had
improved as well as how they had learnt other skills
from the patients, such as tips on growing vegetables.
These accounts are mirrored by the enhanced learning
and feelings of personal satisfaction reported by staff
working with PLHIV in Canada (Olivier & Dykeman,
2003). Through broadening their knowledge, partici-
pants in this study attained the confidence to shift
roles beyond providing rehabilitation services. These
added roles included counselling patients, referring
them to social services and advocating for their broader
rights, in one instance ensuring that water services were
resumed to the area. These wider roles and responsibil-
ities are consistent with the philosophies espoused by
global CBR guidelines, which call on health workers
to look beyond physical deficits to ensure that patients
are able to fully participate in community life (World
Health Organisation, 2010). This can help ensure that
communities receive services broader than therapy
alone (Rule et al., 2006). The participants in this
study were also able to rely on each other for support.
This is crucial in an environment where workers are
often overwhelmed by the burden of caring for
PLHIV (Horsman & Sheeran, 1995) and suggests a
need for ongoing support for these community
workers. Despite the crucial role lay CCWs play in
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the functioning of the public health care system, they
continue to be excluded from secure paid employment
and training opportunities (Schneider & Lehmann,
2010). Well-designed studies that employ quantitative
and qualitative methods will allow researchers to better
evaluate the significant time and costs borne by these
unpaid (predominantly female) workers (Akintola,
2008). This will contribute to strengthening advocacy
efforts that ensure that these workers are fairly remun-
erated and further upskilled, which will in turn address
the high burden of disability in HIV-endemic
communities.

Conclusion

Meeting the multi-faceted rehabilitation needs of PLHIV
in Africa will require innovative evidence-based inter-
ventions. CCWs in this study reported that their involve-
ment in a HBR intervention equipped them with the
necessary skills to make a significant difference to the
lives of PLHIV. They also highlighted a number of bar-
riers that impacted upon the full effective implemen-
tation of the intervention, including environmental and
resource-related challenges. The design of contextualised
training programmes, in collaboration with community
members, should focus on developing a new cadre of
CCWs who can effectively manage the functional limit-
ations of PLHIV and people living with other chronic
diseases. Researchers can contribute to this process by
investigating the efficacy and cost-benefit of novel task
shifting rehabilitative interventions. These measures
can assist in improving the lives of PLHIV as well as
facilitate the effective use of resources in countries
where HIV is endemic.
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CHAPTER 6: STUDY SYNTHESIS WITH MODEL OF CARE

Without a rational public discussion about science, about poverty, about medicine, we cannot
advance and do the real work that lies ahead for us in the communities of Stanger, Mariannhill,
in the communities around Durban, around KZN and throughout the country.

Zackie Achmat (co-founder of the Treatment Action Campaign)
6.1. Summary

The final paper included in this PhD study presents a synthesis of the overall findings of the
doctoral research in specific relation to a model of care for the rehabilitation of people living with
HIV developed in the same study setting. It describes the fundamental principles of this model
that the PhD study did address as well as the elements of the model that need further
consideration and investigation, in order to ensure that effective and accessible rehabilitation

interventions are included in the wider care of PLHIV in resource-poor settings.

6.2. Publication details

Title Assessing home-based rehabilitation within the development of an integrated
model of care for people living with HIV in a resource-poor community

" Authors Saul Cobbing, Jill Hanass-Hancock and Hellen Myezwa
Journal African Journal of Primary Health Care & Family Medicine
Year 2017
Volume Under review
Pages Pending
DOl number Pending

6.3. Journal details

The African Journal of Primary Health Care & Family Medicine is a peer-reviewed, Department of
Higher Education and Training (DHET) approved, open-access journal that encourages scholarly
exchange between primary health care researchers and practitioners across Africa and the
developing world, whilst providing a contextual and holistic view of family medicine as practised
across the continent. The journal is indispensable for primary health care practitioners, family
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medicine specialists and academics from both the developing and developed worlds, and offers
an engaging insight into the growth of these disciplines from a distinctly African and developing
world perspective. It seeks to publish innovative research and clinical reviews in all aspects of
primary health care and family medicine in the African and developing world context. It has an
impact factor of 0.550 (as at October 2016).

6.4. Publication timeline

The first draft of this article was submitted to the African Journal of Primary Health Care &
Family Medicine on the 5 November 2016. The journal e-mailed proof of submission on the
same day. Reviewers’ and editorial comments were received on 27 January 2017. Major
revisions were made to the original manuscript and resubmitted to the journal on 23 February
2017.

6.5. Contribution details

The candidate conceptualised, developed and wrote the paper. Professors Myezwa and
Hanass-Hancock advised the candidate on the outline and central question of this paper and

provided considerable assistance with the editing of the draft manuscript.
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Assessing home-based rehabilitation within the development of an integrated model of

care for people living with HIV in a resource-poor community
Abstract

Background: People living with HIV (PLHIV) are living longer lives but are at a greater risk of
developing disability. South Africa has the largest antiretroviral treatment (ART) programme in
the world, shifting HIV from a deadly to a chronic disease. The integration of rehabilitation into
chronic care is therefore now crucial to ensure the highest quality of life of PLHIV. Aim: To
describe how a home-based rehabilitation (HBR) programme adhered to the fundamental
principles of a theoretical model of integrated care developed for the study setting in KwaZulu-
Natal, South Africa. Method: The process and results from the HBR programme were assessed
in relation to the model of care to ascertain which principles of the model were addressed with
the HBR programme and which elements require further investigation. Results: The HBR
programme was able to apply a number of principals such as evidence-based practice, task
shifting to lay personnel, enabling patient-centered care and maximizing function and
independence of PLHIV. Other elements such as the adoption of a multidisciplinary approach,
training on the use of disability screening tools and the use of evidence to influence policy
development were more difficult to implement. Conclusion: It is possible to implement
elements of the integrated model of care. Further research is needed to understand how
principles, which require further training and collaboration with other stakeholders, can be
implemented. The results of this study provides additional evidence towards understanding the

feasibility of the theoretical model and what is required to adjust and test the full model.
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Background

Following more than a decade of activism by human rights’ and civil society organisations (1),
3.4 million people living with HIV (PLHIV) in South Africa have thus far gained access to the
largest antiretroviral therapy (ART) programme in the world. The population currently on ART
constitutes approximately half of the total number of PLHIV in South Africa (2). Even greater
access to ART will be achieved by the recent removal of CD4 criteria from South African ART
treatment guidelines (3) which further re-emphasises the approach of universal access to ART.
This policy is also promoted thorough the ambitious UNAIDS 90-90-90 targets (4) and the new
World Health Organisation (WHO) guidelines on antiretroviral treatment (5). However, activists,
healthcare workers (HCWs) and scientists in South Africa are now shifting their attention
beyond access to treatment towards increased access to a continuum of care that ensures
quality of life for all (6). Lazurus et al (2016) proposes a “fourth 90” target, which should aim to
ensure that 90% of PLHIV with viral suppression to have a good health-related quality of life (7)
while Hanass-Hancock et al (2016) call for 100% of services for PLHIV to be able to link to

mitigating services like rehabilitation (8).

Enhancing the quality of life of PLHIV requires, among other interventions, the integration of
rehabilitation in the continuum of care, an aspect of care that has often been neglected in the
emergency-type of response to HIV. Improved access to ART has resulted in PLHIV living longer
lives but this comes with new health challenges related to chronicity (9,10) and an increased risk
of developing physical and cognitive disabilities (11). Recent WHO guidelines (5) recognise this
development, calling for the integration of rehabilitation into the continuum of care for PLHIV. In
South Africa, Goal 1 of the Framework and Strategy on Disability and Rehabilitation Services (12)
explicitty mentions integrating rehabilitation and  disability services into priority health
programmes, which include HIV care. This framework is supported by the National Strategic Plan
for STls, HIV and TB (13), which focuses on the reduction of disability resulting from HIV and TB
(objective 3). The proposed National Health Insurance (14) further promotes the rights of all South
Africans to access quality healthcare services that “are affordable without exposing them to
financial hardships”. Healthcare providers working in South Africa are compelled, by the recently
published White Paper on the Rights of Persons with Disabilities (15), to ensure that all HIV
programmes are accessible to persons with disabilities. These documents all promote the
integration of accessible disability and rehabilitation services into the HIV care. They do not
describe, however, how these services can be integrated nor which rehabilitation services may

be feasible to address some of the barriers that PLHIV face in accessing holistic health care. The
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challenge therefore has emerged to understand what kind of model of care can link chronic care
and rehabilitation and which rehabilitative approaches are effective and feasible for such a model

of care in resource poor settings.

In response to this challenge, a team of South African-based researchers at the University of
KwaZulu-Natal and the University of the Witwatersrand developed a larger research project that
attempted to describe the needs of rehabilitation for PLHIV and understand which model of care
would best integrate chronic HIV and rehabilitation services. The project (with all its sub-studies)
was located in in a semi-rural resource-poor area of KwaZulu-Natal province, South Africa. The
larger project included an exploratory study (16) a longitudinal cohort-study (11,17), the
development of a theoretical model of integrated care (18,19) and a training approach for
healthcare workers (20). The theoretical model of care included a thorough review of international
rehabilitation policies and consensus with a wide range of key local stakeholders and experts.
The need for this new model was driven by the fact that a large number of PLHIV in this area
experience functional limitations (11) while they were experiencing obstacles in accessing
institutional-based rehabilitation, including physical challenges, high costs and accessibility of
healthcare and supporting services (16). The theoretical model (henceforth referred to as the
Chetty model) promotes greater collaboration between hospitals and communities. It also
supports alternative approaches such as task shifting, a strategy that aims to train community
care workers (CCWs) to deliver varied health services to PLHIV experiencing disability. The
studies that were located at the project location and contributed to the development of the Chetty
model are summarised in Table 1. Figure 1 depicts the Chetty model. It illustrates that the
rehabilitation of PLHIV in their own home is seen as central to the implementation of the model.
The aim of this paper is to describe how a home-based rehabilitation (HBR) programme designed
for PLHIV in this study community adhered to the fundamental principles of the Chetty Model.

This HBR intervention was the first attempt to test part of this model in practise.
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TABLE 1: Studies contributing to the development of the Chetty model

who received
hospital-based
physiotherapy with
the aim of informing
future rehabilitation
interventions

Author (year) Objective Method Participants Key outcomes
Cobbing etal (2014) To describe the Qualitative (semi- Adult PLHIV Hospital-based
(21) experiences of PLHIV | structured interviews) physiotherapy

rehabilitation provides
a number of barriers
to patients

Hanass-Hancock et al
(2014) (20)

To sensitise
healthcare workers
and people with
disabilities on the
inter-relationship of
HIV and disability

Quantitative (short
checklist) and
qualitative (semi-
structured interviews)

Healthcare workers
and people with
disabilities

Training presented
opportunities to
improve services for
people with
disabilities and also
provided knowledge
and skills to initiate

rehabilitation of
PLHIV in a semi-rural
African setting

Approach and Delphi
technique.

health care team,
department of health
representatives; non-
governmental
organization
representative and
service users at the
study setting

improvements
Chetty et al (2014) (22) | To develop a model of | Mixed methods using | Local HIV experts, Design paper (no
care for the a Learning in Action multidisciplinary outcomes)

Chetty et al (2015) (23)

To provide an
overview of current
models of
rehabilitative care and
examine how these
can inform the
inclusion of
rehabilitation into a
model of care for
PLHIV within a public
health care South
African framework

Review paper

None

The need to develop
a model to guide
rehabilitation of
people living with HIV
in South Africa,
involving multiple
stakeholders, is
essential to address
the cumulative
disabling effects of
the virus and its
treatment.
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FIGURE 1: Model of care for the rehabilitation of PLHIV in a semi-rural South African setting

Reproduced with permission from the author (18)
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Sources of evidence informing the scope of this paper

This theoretical paper is the fifth and concluding article in a series of papers contributing to a
doctoral study focusing on HBR for PLHIV. This study was situated in the same resource-poor
community in which the Chetty model was developed. The study aimed to design an HBR
intervention for adult PLHIV as a pathway to comprehensive care and to determine the effect of
this intervention on PLHIVS’ perceived disability, quality of life, functional mobility and capacity.
The study process included four distinct steps: a scoping review of available literature (24), a
description of the study methodology (25), and the presentation of both quantitative and
qualitative study results (26,27). Table 2 summarises the four papers that were undertaken as
part of the overarching doctoral study. This final paper, assesses to what extent the study was
able to implement the principles of the Chetty model (18).

TABLE 2: Summary of study papers

Author (year) Objective Method Participants Key outcomes
Cobbing et al (2016) (24) | To summarise the Scoping review None (scoping | A small number of
evidence related to method review) paper (six) suggest

the effectiveness of
HBR interventions
designed specifically
for adult PLHIV

that six articles are
that HBR is a safe
management option
that may confer a
number of physical
and psychological
benefits for adult
PLHIV

Cobbing et al (2015) (25)

To describe the
design of a novel
HBR intervention for
adult PLHIV in a
resource-poor South
African setting

Design paper

None (design paper)

Design paper (no
outcomes)

Cobbing et al (2016) (26)

To investigate the
effects of a 16-week
HBR intervention on
the quality of life,
functional mobility,

Single-blinded
randomized
controlled trial design

Adult PLHIV with
mobility limitations

HBR for PLHIV is a
safe means of
addressing the
functional deficits
experienced by

and functional PLHIV and appears
capacity of adult likely to improve
PLHIV in KwaZulu- quality of life
Natal, South Africa

Cobbing et al (2017) (27) | To explore CCWs’ Qualitative (semi- Community care Participants

experiences of being
involved in carrying
out a HBR
intervention for
PLHIV

structured interviews)

workers

described the factors
that enabled them to
successfully
implement the
intervention as well
as a number of
inhibitors




The systematic scoping of the existing literature revealed a paucity of evidence related to HBR
interventions for PLHIV (24) with only six articles meeting the review’s inclusion criteria.
Synthesis of the evidence from this review and the practical experience of the lead author as a
rehabilitation practitioner working with PLHIV, informed the design of the study intervention,
outlined in detail in the methodological article (25). This design ensured that the study
intervention would be of a high methodological quality (as required by the Chetty model),
scoring 8 out of a possible 10 points on the PEDro scale, a tool employed to assess the quality
of RCTs (Maher, 2003). The intervention study itself used an RCT design assigning people to
either a HBR group or a group which received information material. The results indicate that
HBR is a safe strategy for treating the functional limitations experienced by PLHIV and may
further improve their quality of life (26). Collected data also showed through within-group
changes, that the group receiving HBR (intervention group) improved more than the group
receiving health information (control group) across all outcome measures. These results
demonstrate the clinical significance of this HBR intervention for adult PLHIV, which can be
defined as evidence that an intervention has a beneficial impact on individuals exposed to it,
thus representing the ability to make a difference in their lives (28). Statistically, however,
between-group differences were non-significant. Non-significance of results may have been
due to the trial time (16-week intervention) not being long enough or the fact that participants in
the intervention and control groups came from the same community, which may have enabled
contamination. Furthermore, for ethical reasons, participants in the control group received

health information on exercise and lifestyle, which may have explained the improvements in this

group.

A task shifting approach was employed, in which four community care workers (CCWs) who
lived in the study community received training from a qualified physiotherapist to enable them to
implement this HBR programme (training is also a requirement of the Chetty model). This
training, conducted over a four-week period, included theoretical instruction on research ethics,
basic anatomy and HIV-related pathology, as well as practical skills including strength and
aerobic exercise prescription. The experiences of the CCWs involvement in this programme are
further described in a qualitative article (27). Participants reported feeling empowered by the
knowledge and skills they attained through this study and gave valuable advice for improving

future interventions in this field.
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Methods

For the purposes of this paper, the authors use the Chetty model to assess if the intervention

was able to apply the fundamental principles of the model. A comparison of the overall study in

relation to the Chetty model was undertaken using a desk review to assess how the process

and results of the study adhere to the fundamental principles of this model as well as to highlight

areas that were not adequately addressed. The first author took the lead on this task, after

which the two co-authors (who were research supervisors for this study and who are both

widely-published experts in the fields of HIV and disability) analysed and revised this

comparison where necessary. Table 3 indicates which of the principles of the Chetty model this

study was able to implement and how each principle was addressed.

TABLE 3: Principles of Chetty model addressed by study

Principle

Implemented Description

implemented

Description

Education training for all
healthcare workers

High quality, appropriate,
safe care

Improving access to care

Multidisciplinary team
approach

Evidence-based practice

Optimal communication
between stakeholders

Healthy lifestyle practices/
self-management

Task shifting to lay
personnel

Referral of patients to
community outreach

Training of HCWs on use
of disability screening tools
Appropriate infrastructure

Enabling patient-centred
care

v
v

AN

\

CCWs trained before and
during intervention2?. 23
RCT shown to be safe and
beneficial to intervention
group?

Participants received
rehabilitation in their own
homes??

Rigorous study design based
on strong evidence base?? %
All stakeholders at research
site informed of study
progress before, during and
after study??

Participants taught self-
management of health?°

A central tenet of this study
was the training of CCWs to
implement intervention20, 23, 24
Participants referred to
outreach (provided by the
local NGO) when necessary?

Safe appropriate venue for
pre- and post-intervention
testing. Equipment provided
when necessary to
participants20- 23

Close communication with
participants and the provision
of needs-based
rehabilitation?0. 23
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CCWs primarily by
physiotherapist

Participants screened for
disability in previous cohort



Influencing policy
development

Respond to policy

Value for money

Collaboration of all
stakeholders

Leadership governing
process of implementation

Quality and research

Improve technology

Care coordination and
linkages

Support and value staff

Clinical process and
outcome indicators
Health promotion and
prevention

Maximising function and
independence

Equity of healthcare

Seamless care

Data and performance
improvement

AN

NS

CBR is central to both
national and global policies?

All stakeholders at the
research site were consulted
about the overall study
design??

High quality RCT (score of
8/10 on PEDRO scale)
conducted and
complemented by additional
qualitative research
methods?’: 24

Participants referred to both
local NGO and district
hospital for further care when
required??

CCWs reported personal
growth from their involvement
in the study?*

Valid and reliable outcome
measures were employedao, 23
Participants in both groups
received information on
healthy living2>- 23

This was the main focus of
the specific rehabilitation
provided to each participant?°
Participants received high
quality free care in their own
homes?0

Participants referred for
further care when required®
Participant diaries utilized and
extensive data collected on
outcome measures pre- and
post-intervention, as well as
interviews of CCWs?20. 23. 24

This is yet to be fully
achieved. The PHD student
could not do this on his
own, however his
supervisor has used these
study results to inform the
new SA NSP.

The cost-effectiveness of
this intervention is being
analysed (results are not
available at present).

This is yet to be fully
achieved. Broader
implementation will be
sought after further
research has been
conducted and
policymakers have been
engaged.

Communication was not
optimal between CCWs and
HBR participants, resulting
in missed appointments and
participants not attending
testing.
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The elements of the Chetty model that were implemented in this study included the training of
healthcare workers, task shifting to lay workers, support of staff, improved access to safe
patient-centred care, linkages to institutional care and community outreach, as well as a specific
focus on maximising the function and independence of study participants. Furthermore, the
HBR programme was based on a sound evidence-based information (24) and responded to
relevant local and international policies related to community-based rehabilitation 29), primary
health care (14,30) task shifting (31) and HIV management (5,12). The study process included a
high quality, rigorous RCT research method, with the data obtained from valid and reliable
outcome indicators. It is also important to acknowledge that the study could take advantage of
the overall project which provided the path for the intervention being conducted in a setting
where the researchers had worked for a number of years, where healthcare staff had been
trained on the relationship between HIV and disability and were thus more receptive to

alternative rehabilitation solutions.
Discussion

The assessment described above suggests that the development and implementation of the
HBR programme adhered to the majority of the fundamental principles of the Chetty model. The
fact that trained CCWs were able to safely implement the HBR intervention provides empirical
support for a task shifting approach to the rehabilitation management of PLHIV. Task shifting
has been defined as the reassignment of specific tasks to different cadres of HCWs (32) and
has been proposed as a solution to the shortage of health professionals in South Africa (33).
Indeed, it has been demonstrated in the same study location, that appropriately trained lay
counsellors can effectively deliver group-based counselling for PLHIV with co-morbid
depression (34). Similarly the Framework and Strategy on Disability and Rehabilitation Services
in South Africa (12) promotes the rehabilitation of patients in their own homes and the training of
CCWs to detect disability and refer appropriately. The participants recruited the HBR
intervention in this study were selected from an existing cohort who had already been screened
for potential mobility limitation (11). The CCWs working on the intervention were not trained to
identify disability, however, and thus the study did not include a fundamental principle of the
Chetty model of care, namely to train all workers on the use of disability screening tools. Hence,
future research needs to identify simplified screening tools and ways to train healthcare staff at
all levels to screen and identify functional limitations. The pilot workshops included in the overall
project echo this analysis as they revealed that healthcare workers can address certain

elements of disability-inclusive healthcare services (for example the creation of disability help
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desks) but that others elements of care such as screening for disability and referral to

rehabilitation services needs more long term planning and innovation (20).

Another key principle of the Chetty model of care that could not be implemented in this study
was the full adoption of a multidisciplinary team approach in the design and implementation of
the HBR intervention. While the pre and post-intervention testing for the RCT assessed a broad
range of outcome measures, assessing physical, spiritual and psychological factors, the
intervention focused primarily on providing rehabilitation that addressed participants’ physical
and functional limitations, reflecting the background of the lead author, a qualified
physiotherapist. The lead author also functioned as the supervising rehabilitation specialist, who
conducted the training of the CCWs and supervised them throughout the 16-week programme.
In order to better reflect a holistic and integrated approach of the Chetty model the research
team need to develop innovations that will involve collaboration with the full cross-section of
health professionals. Integration could for instance be facilitated through enhanced training
which allow CCWs to employ simple screening tests that assess an individual’s physical
function, psychological state and social needs. A trained CCW could also provide counselling
and facilitate referral to an appropriate professional. This screening could take place during
routine clinic visits, at patients’ homes or even in patient adherence clubs, where both screening

and rehabilitation services could be provided.

The Chetty model of care also recommends that alternative rehabilitation interventions for
PLHIV should represent good value for money for state and external funders. With a specific
focus on HIV care in Africa, two separate reviews (32,35) concluded that task shifting will
ensure cost-effectiveness and sustainability of interventions, without compromising patient care.
Indeed, studies of HBR interventions for other chronic disease populations (36—-38) have shown
that these interventions are as cost-effective, if not more so, than traditional institution-based
interventions. It is important, therefore, that research funds are allocated to measure the cost of
novel rehabilitation interventions for PLHIV in comparison to current practice, in addition to
assessing outcome measures of health, quality of life and function. A cost-benefit analysis of the
HBR intervention implemented in this PhD study is currently being conducted, but no results
were available at the time of writing. Where possible, all rehabilitation interventions that provide
an alternative to the standard of care, should be assessed for cost-effectiveness, in order to
enable policy-makers and stakeholders to assess the feasibility of taking up these approaches
in the public sector. The Chetty model needs to be supported by more practical approaches on

how to collect this kind of data efficiently.
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Implementing the Chetty model should take advantage of existing initiatives for integrated
community care and this is indeed a potential addition that could be made to the Chetty
principles. For instance the South African Department of Health’s have recently trialed ward-
based outreach teams (WBOTSs), comprising of six CCWs supervised by one nurse, to improve
health promotion and disease prevention in resource-poor communities (39). While this initiative
has shown some success, it has been argued that the role of the CCWs involved in this
initiative is too narrow and their scope should be broadened to include curative functions (40).
By including information on rehabilitation and disability assessment into the training of the CCW
involved in these WBOTs, the rehabilitative options available to all people living with disability in
under-resourced communities would be increased. The Chetty model could be implemented
using such structures and, through doing this, benefit all people who have functional limitations
or disabilities (not only those with HIV). This may potentially reduce the cost burden to the public
health service in the longer term, by ensuring that these individuals do not develop more severe

disabilities that incur high treatment costs.

Those principals which involved a larger component of stakeholders, access to technology or
collaboration with policy makers where more difficult to implement within the doctoral study
context. Some of those will be implemented however within the larger project and therefore
further follow up and assessment of the implementation of the Chetty model over time in this
context will be very beneficial to understand if and how this theoretical model can be

implemented.

Conclusion

This paper has shown how the HBR intervention, designed and assessed in this study,
complements a wider model of chronic care for PLHIV that has been developed in the same
resource-poor location. Study participants were provided with safe, evidence-based and
accessible patient-centred rehabilitation using a task shifting paradigm that empowered and
trained lay care workers from the study community. The assessment of this study within the
wider Chetty model has the potential to further inform pragmatic implementation strategies that
may enhance the health-related quality of life of PLHIV and provide alternative rehabilitation
options, particularly for people experiencing disability in resource-poor communities. Such a trial
needs to integrate the approach from this study and other fundamental principles of the model
of care that this HBR intervention did not seek to address. These elements include the adoption

of a multi-disciplinary approach throughout the research process, the investigation of
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programme cost-effectiveness and potential training approaches for disability screening.
Evidence of this nature could then be used to inform policy development and ultimately the
translation of theory into practice. As more and more PLHIV gain access to effective treatment
and live longer lives, it is imperative that healthcare workers, advocates, researchers,
communities and wider stakeholders form collaborations that focus on providing the appropriate
policy and operational structures to ensure that rehabilitation is widely included in the
management and care of this population. This will give PLHIV the best possible chance of
achieving a better health-related quality of life and the opportunity to participate more fully in all

of their life pursuits.
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CHAPTER 7: CONCLUSION

A Nation should not be judged by how it treats its highest citizens, but its lowest ones.
Nelson Rolihlahla Mandela (1918-2013)

This final chapter will provide readers with a final summary of the overall doctoral work, with
specific reference to the study aim and objectives set out in Chapter 1. The significance of these
findings will be proposed and the limitations of the study design and process will be discussed.

Finally, recommendations for future research and practice will be summarized.
7.1. Alignment of Phd thesis with study aim and objectives

The overall study aim was to determine the effect of a specifically tailored disability-inclusive
HBR intervention on PLHIVs’ perceived disability, quality of life, functional mobility and
functional capacity. Objective 1, which was to design a specifically tailored disability-inclusive
HBR intervention for adult PLHIV, was achieved through information obtained via the rigorous
scoping review methodology, the results of which are presented in Chapter 2. The methodology
for this intervention is presented in Chapter 3. Study objectives 2, 3, 4 and 5 were to determine
the effect of this intervention on adult PLHIVs’ perceived disability, quality of life, functional
mobility and functional capacity respectively. These objectives were met through an analysis of
the within-group and between-group differences in the study outcome measures, recorded
before and after the study intervention. These results are presented, in full, in Chapter 4. The
qualitative paper included in Chapter 5 relates to study objective 6 and supports the quantitative
findings in the previous chapter. This paper interrogates the experiences of the research
assistants involved in conducting the study intervention and describes the successes and
challenges they encountered, as well as their suggestions for the design of future interventions
of this nature. Chapter 6 presents a manuscript that aims to meet study objective 7, namely to
describe how the HBR intervention adhered to the fundamental principles of a theoretical model

of integrated care developed for this study setting.

7.2. Significance

This Phd study has responded to a clear gap in the literature, namely a significant dearth of
literature on HBR interventions for PLHIV, particularly in resource-poor communities where HIV

is endemic. In a recently updated systematic review of exercise interventions for PLHIV, O’Brien
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et al (O’Brien et al., 2016) called on new research that includes intention to treat analyses,
blinded assessment of clinically meaningful outcomes and the investigation of community-based
programmes. The HBR intervention trialed in this PhD satisfies all of these recommendations. It
further provides an empirically-assessed practical example of how HBR interventions can

successfully be included in a broader model of care for PLHIV in this study setting.

Dunleavy (2003) proposes that a PhD should involve novel, substantive work that makes a
distinct contribution to the discipline in which the research is conducted. This PhD study
demonstrates its novelty in presenting the first empirical account of a randomised controlled trial
designed to assess the effects of a needs-based HBR intervention on adult PLHIV who
experience functional limitations. This is in marked contrast to previous published HBR
interventions for PLHIV, which have prescribed the same exercises for each participant.
Furthermore, by employing lay HCWs from the study community to supervise participants, this
PhD study also describes the first account of the use of a task shifting model in the design and
implementation of a HBR intervention for PLHIV. Israel et al. (2010) propose that this
collaboration between researchers and community members can assist in eliminating health

disparities and improving health in the communities involved.

This thesis provides quantitative and qualitative evidence of the successes and challenges of a
HBR programme designed for PLHIV who experience disability. By employing the results of this
study to initiate new interventions and improve existing HBR programmes, not only will
individual PLHIV benefit but the healthcare workers involved in the care of PLHIV will also
further their knowledge and skills related to the rehabilitation required for this vulnerable
population. The importance of this unique work has already been recognized, with the candidate
being selected (in September 2016) as a post-doctoral fellow on the Developing Research
Innovation, Localization and Leadership in South Africa (DRILL) programme. This initiative,
which represents a collaboration between academics and the Department of Health, aims to
deliver, support and ultimately lead a reformed health worker whose training and development
will equip them to work effectively in remote, rural and underserved parts of KwaZulu-Natal
Province. This fellowship represents a wonderful opportunity to build on the findings of this PhD
study and to ultimately translate the findings into common practice in the public healthcare
system. By involving professionals, researchers and stakeholders from a wide range of
backgrounds it is hoped that this will ensure that this training will be multi-disciplinary in nature,
will involve assessment as well as care and will be focused on all chronic conditions, not just
HIV.
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7.3. Limitations

Each stage of this PhD study exhibited certain limitations and weaknesses. As outlined in
Chapter 1, the very choice of the research question and study location are representative of
both the candidate’s ontological position and history of work in this specific research setting.
Thus, caution should be taken when attempting to generalize the results of this study to
communities in other parts of South Africa and the globe. The scoping review that informed the
design of the main study intervention was potentially limited by the inclusion of articles
published in English only, as well as the exclusion of grey literature in the search strategy for
this review. The study outcome measures were translated from English into isiZulu (without full
back translation and cognitive debriefing of the translated tools) — this may have negatively
affected the validity of these tools for the chosen study sample. The randomised control trial
also revealed limitations related to both the design of the trial as well as the interpretation of the
study findings. The fact that it involved a “needs-based” rehabilitation programme ensured that it
was particularly relevant to the real, functional problems faced by PLHIV, but it makes it very
difficult to replicate this study in another setting. The non-significance of the study results may
have occurred as a result of a number of factors, including the length of the intervention, the
relatively small sample size (four participants short of the sought sample), the dropout rate,
potential sharing of knowledge between study groups and the fact that, for ethical reasons,
participants in the control group were given advice on exercise and healthy living (see Appendix
10). In effect, thus, this intervention was not being compared to conventional practice, but rather
to a group of control participants who received health information that may have influenced their
outcomes. While the qualitative paper describing the research assistants’ experiences included
all four staff employed to supervise participants, some may consider this a relatively small
sample from which to extract meaningful thematic data. Large sample sizes, however, are not
necessarily an important feature of a qualitative methodology, which can derive valuable data
from just one participant (Silverman, 2013). Finally, the inclusion of the study participants’
experiences of receiving the intervention would have provided a more complete description of

the successes and failures of this HBR programme.

7.4. Recommendations

By communicating this information to a wider audience, through the publication of the five
papers included in this PhD thesis, it is hoped that researchers will design and investigate other

novel rehabilitation interventions that aim to address the multiple disabling effects of HIV,
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particularly in hyper-epidemic resource-poor areas where these are needed most. Researchers
should consider assessing interventions of a longer duration and employ alternative research
designs (such as cross-over design) in order to increase the validity of study findings. Publishing
rigorous qualitative evidence with relevant qualitative enquiry (including interviewing study
participants) will increase the likelihood that health care personnel working in the field of
rehabilitation will be informed and thus, better equipped to implement evidence-based
interventions in their daily practice. These interventions also have the potential to be of benefit
to non-HIV infected individuals living with disability and other chronic conditions, thus further
reducing the burden of disease in resource-poor countries. Further research is required to
assess the cost-effectiveness of alternative rehabilitation interventions for PLHIV and other
chronic conditions, particularly programmes that employ novel task-shifting strategies. Having
gathered sufficient evidence on both the health benefits and cost of these interventions,
researchers and healthcare workers need to combine this with a knowledge of local and global
policies in order to advocate that public and non-governmental organisations fund and support
interventions focused on improving the lives of PLHIV. Multidisciplinary collaborations should
focus on efforts to train a new cadre of community healthcare workers that can conduct a wide
range of disability screening and basic rehabilitation services. Where possible, these new
evidence-based initiatives should be integrated into existing community rehabilitation projects
and other multidisciplinary interventions, such as the ward-based outreach teams currently

being trialed in South Africa.

7.5. Conclusion

This PhD thesis has presented the findings of a novel HBR intervention designed specifically for
PLHIV and disability. The overall study aim and specific research objectives were achieved in
that a rigourous, systematic approach was taken in the design of the main study intervention
and the effects of the intervention on PLHIVS’ perceived disability, quality of life, functional
mobility and functional capacity were presented and discussed in relation to local and global
evidence. As PLHIV are living longer lives due to wider access to ART, it has become
increasingly evident that they are prone to a wide range of disabilities. This has a serious impact
on their health-related quality of life and their ability to function optimally in their activities of daily
living. The work presented in this PhD thesis provides multi-faceted evidence that shows that
appropriately trained lay community healthcare workers can safely and successfully implement
a novel HBR intervention for PLHIV and disability. Researchers should take cognizance of both

the successes and the limitations described in this thesis, in order to build on this research. By
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collaborating closely with communities and healthcare workers, researchers can further broaden
the design and scope of this work to investigate multidisciplinary interventions that focus on the
screening and treatment of PLHIV and people living with other chronic conditions. Together with
all interested stakeholders and civil society organisations, it is crucial that concerted efforts are
made to ensure that the theoretical findings of studies such as this are translated into concrete
policies and practices that contribute to improving the health of people living in resource-poor

communities.
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GUIDELINES FOR PRESENTATION OF MASTERS AND PHD
DISSERTATIONS/THESES BY RESEARCH

1. Purpose

The purpose of this document is to provide guidance to students and supervisors on how to
prepare a dissertation/thesis for Masters by Research and PhD degrees using the manuscript or
publication format..

2. Introduction

These guidelines must be read together with the College of Health Sciences (CHS) Handbook as
well as the Jacobs documents on examination policies and procedures for PhD degrees. The rules
on thesis format are based on modification of point 1 of the definition of terms section in the
Jacobs document. In this section a thesis is defined as “the supervised research component of all
PhD degrees, whether by supervised research only, or coursework and research, or by papers
that are either published or in manuscript form (the supervised research component of the PhD
degree by paper(s) comprises the introduction, literature review, account of the methodology,
selection of manuscripts, and conclusion).” A dissertation is defined as “the supervised research
component of all Masters degrees, whether by supervised research only, or coursework and
research, or by papers that are either published or in manuscript form (the supervised research
component of the Masters degree by paper(s) comprises the introduction, literature review,
account of the methodology, selection of manuscripts, and conclusion).”

2.1 PhD thesis

In the CHS Handbook the rules for a PhD thesis are not in one place; they are stated in DR8 a i
& ii, DR9 c and CHS 16. DR8 a i & ii and direct that a thesis be presented in the standard format
together with one published paper or an unpublished manuscript that has been submitted to an
accredited journal, arising from the doctoral research. CHS16 (thesis by publications states that
the thesis may comprise of at least three published papers or in press in accredited journals; such
papers must have the student as the prime author. The same CHS16 provides for a thesis by
manuscripts that may have at least 3 papers with the student as the prime author that have not yet
been published but are in the form of manuscripts; at least two of such papers must constitute
original research. In both cases (thesis by publications and manuscripts), there must be
introductory and concluding integrative material sections.

The standard type thesis is being phased out in many African countries in favour of the other
options that originate from the Scandinavian countries. While this format ensures that all details
of the work done for the doctoral degree are captured and thoroughly interrogated, they often
remain as grey literature which is mainly useful to other students, usually within the same
university, although with digitization of theses, such work may become more accessible beyond
the source university. Apart from the risk of losing good work because of it not being on the
public domain, as students rarely publish such work after graduating, this approach denies the
college additional productivity units (PUs) emanating from publications.

The thesis by publication encourages students to publish key aspects of their doctoral research as
they will not graduate if the papers are not published or in press. This approach ensures that the
work of the student enters the public domain before the thesis is examined, providing the
examiner with some assurance of prior peer review. The thesis must constitute a full study of the
magnitude expected of a PhD with the papers providing a sound thread or storyline. Furthermore,
the college maximizes the students” work as PUs are awarded for the papers as well as for
graduating. However, this approach may negatively affect throughput and frustrate students as
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they cannot graduate unless all the papers are published or in press, in addition to the synthesis
chapter demonstrating the story line of the thesis.

The option of a thesis by manuscripts ensures that students make efforts to start publishing. The
risk of not passing because of failure to publish all papers (as in the thesis by publication) does
not exist under this option. However, the PUs emanating from publications from the doctoral
work are not guaranteed as the submitted papers may eventually be rejected. Thus there is a
possibility of the doctoral work remaining on the university library shelves as is the case for the
standard thesis format. The standard thesis does have the advantage that more details of the
doctoral work are usually included.

In view of the above, the best option for the college is that of a thesis by publication. However,
in the interim, the attractive option is that of thesis by manuscripts, as it provides the possibility
of publication without putting the student at risk of delayed graduation when some of the
manuscripts are not published/accepted, which also disadvantages the college in terms of PU
earnings. The standard thesis option should ultimately be phased out for the stated reasons and
students are not encouraged to present their theses in that format. Consequently this document
does not describe the standard thesis.

2.2 MSc dissertation

The rules on presentation of MSc dissertations are presented in CR13 (course work), CHS 14
(course work) and MR9 (research) in the CHS Handbook. CR13 ¢ and MR9 c direct that a
dissertation “may comprise one or more papers of which the student is the prime author,
published or in press in peer-reviewed journals approved by the relevant college academic affairs
board or in manuscripts written in a paper format, accompanied by introductory and concluding
integrative material.” Such a dissertation should include a detailed description of the student’s
own distinct contribution to the papers. Both CHS14 and CR13 specify that reviews and other
types of papers in addition to original research paper/s may be included, provided they are on the
same topic.

3 Length of thesis and dissertation by word count

Table 1 provides a guide of the length of a thesis or dissertation by word count excluding
preliminary pages and annexes.

Table 1: Thesis length by word count

Sections
Minimum | Maximum | Minimum | Maximum
Introduction 2700 2700 2000 2000
Chapters 10000 25000 6000 11000
synthesis 2000 2000 1700 1700
bridging 300 300 300 300
Total 15000 30000 10000 15000

85



4. Intention to submit

A written intention to submit a thesis or dissertation should be submitted to the appropriate
postgraduate office with endorsement of the supervisor at least three months before the actual
date of submission which should be before November if the student intends to graduate in the
following year. The actual submission will under normal circumstances require approval of the
supervisor.

5. Format for theses/dissertation

There is little variation in the actual format of the PhD thesis and Masters dissertation for the
various types described above. The box below summarise the outline of a thesis/dissertation for
the thesis by manuscripts and thesis by publications.

Box 1: Outline of thesis

Preliminary pages
i.  Title page

ii.  Preface and Declaration

iii.  Dedication

iv.  Acknowledgements

v.  Table of contents

vi.  List of figures, tables and acronyms (separately presented)
vii.  Abstract

Main Text

1. Chapter 1: Introduction
Introduction including literature review
Research questions and/or objectives
Brief overview of general methodology including study design

2. Chapter 2
First manuscript/publication

3. Chapter 3
Second manuscript/publication

4. Chaptern
Final manuscript/publication

5. Chapter n+1: Synthesis
Synthesis
Conclusions
Recommendations

6. References Appendices

NB. Between the manuscripts or publications there must be a 1 page (maximum) bridging text
to demonstrate the link between them

6. Details for thesis/dissertation subheadings
This section summarizes what is expected under each subheading shown in Boxes 1 and
indicates where there might be variations between a Masters Dissertation and PhD Thesis.
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6.1 Title Page

The officially approved title that is concise (Fewest words that adequately describe the contents
of the thesis/dissertation — usually 15 or fewer words) is presented at the top. This should be
followed by the candidate’s name in a new line. At the bottom the thesis statement should be
presented. The thesis statement may be stated as "Submitted in fulfillment of the requirements for

the degree of in the School of , University of KwaZulu-Natal ” for a PhD/Masters
by Research thesis. In the case of a Masters Dissertation it should be stated as “Submitted as the
dissertation component in partial fulfilment (% stated) for the degree of in the School of

, University of KwaZulu-Natal”. For both Masters and PhD the date of submission must
be stated.

6.2 Preface (Optional)
The preface merely states the reason (motivating factors) why the study was conducted without
getting into details of what was investigated.

6.3 Declaration

This must be structured as follows:

I, Dr/Mr , declare as follows:

1. That the work described in this thesis has not been submitted to UKZN or other tertiary

institution for purposes of obtaining an academic qualification, whether by myself or any other

party.
Where a colleague has indeed prepared a thesis based on related work essentially
derived from the same project, this must be stated here, accompanied by the name, the
degree for which submitted, the University, the year submitted (or in preparation) and a
concise description of the work covered by that thesis such that the examiner can be
assured that a single body of work is not being used to justify more than one degree.

2. That my contribution to the project was as follows:
This is followed by a concise description of the candidate’s personal involvement in and
contribution to the project, in sufficient detail that the examiner is in no doubt as to the
extent of their contribution.

3. That the contributions of others to the project were as follows:
This is followed by a list of all others who contributed intellectually to the project, each
accompanied by a concise description of their contribution. This does not include people
who ordinarily would be “acknowledged” as opposed to considered for authorship.

4. Signed Date

6.4 Dedication
This is an optional section. Should it be included it must be very brief merely indicating to whom
the work is dedicated. Avoid anything too flowery

6.5 Acknowledgements

This section acknowledges all individuals, groups of people or institutions that the candidate
feels indebted to for the support they rendered. The funding source for the work should also be
acknowledged.
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6.6 Table of contents

Table of contents must be inserted after the preliminary sections and must capture all major
sections of the thesis at the various levels (primary, secondary, tertiary subheadings). It should be
electronically generated and should be able to take the reader to specific headings in the thesis.

6.7 Lists of figures, tables and acronyms

These lists must be presented separately. All titles of figures presented in the thesis/dissertation
must be listed indicating on what page they appear. Similarly for tables the titles must be
presented indicating on what page they appear. In the case of acronyms, the acronym is stated
and all the words describing the acronym are presented. Only key acronyms should be stated. In
some cases they may not be listed as long as full text is presented whenever the acronym is used
for the first time.

6.8 Abstract

The abstract should summarize the thesis mainly stating the purpose of the study, highlights of
chapters and the new knowledge contributed by the thesis. The abstract must be approved by the
supervisor of the thesis and should not be more than 350 words in length.

6.9 Introduction

The introductory chapter for both types of thesis is similar. The section should include literature
review and have the following information. Headings are used as appropriate and need not
correspond exactly to the following.

I.  Background and the context of the study
ii.  Description of the core research problem and its significance
iii. A comprehensive, critical, coherent overview of the relevant literature leading to
clearly defined knowledge gaps
iv. A coherent problem statement highlighting the nature and magnitude of the problem,
the discrepancy, knowledge gaps therein and possible factors influencing the
problem.
v.  Clear and SMART research questions, objectives and hypothesis and/or theoretical
framework
vi. A conceptual framework (optional)
vil. Description of the study area and general methodology (in a standard thesis this
should be a stand-alone section)
viii.  Layout of the thesis (thesis structure) indicating what chapters are presented in the
thesis and how they address the objectives.

6.10 Literature review
This section is subsumed in the introduction within the stipulated word count for a thesis or
dissertation.

6.11 Methodology
A standalone section is not needed as the methods are adequately described in each
manuscript/publication.

6.12 Data chapters/manuscripts/publications

The full published paper or manuscript submitted for publication should be presented as
published or submitted to the journal. The actual published paper should be scanned and inserted
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in the chapter. There should be a separator page between chapters that has text linking the
previous chapter to the next and providing details of the next manuscript/publication indicating
publication status.

6.13 General discussion/Synthesis chapter

This is a general discussion that demonstrates the logical thread that runs across the various
manuscripts/publications (synthesis). There should be no doubt that the manuscripts/publications
complement each other and address the original objectives stated in the general introduction of
the thesis. The general discussion/synthesis chapter should end with a conclusion and
recommendations where necessary.

6.14 References
Only references cited in the introduction and synthesis chapters should be listed as all other
references should be within the manuscripts presented under data chapters.

6.15 Annexes

All information (questionnaires, diagrams, ethics certificates, etc) considered important but not
essential for inclusion in the actual thesis is put in this section as reference material. In addition
papers that emanated from the work but not directly contributing to the thesis may be included.

7. Thesis formatting
For standardisation of thesis the following formatting specifications should be followed.

7.1 Font
Times New Roman 11pt should be used throughout the thesis. However, major headings may be
made bigger (12pt) but using the same font type

7.2 Paper size and margins

A4 (297 x 210 mm) should be used and in the final thesis both sides of the paper should be used.
However, the loose bound copy submitted for examination should be printed on only one side.
The recommended margins are 30mm for all the left, right, top and bottom margins.

7.3 Line spacing

The copy submitted for examination should have 1.5 line spacing but the final copy should have
single line spacing. Paragraphs should be separated by a blank line. Published or submitted
manuscripts should remain in their original format in all aspects as they are inserted in their
published format in appropriate places.

7.4 Headings

A consistent numbering system and captions should be maintained with first level being in CAPS
and centred, second level being normal bold font and third level being italics bold. If there is
need for 4™ level it should be normal italics.

7.7 Pagination

Page numbers should be centred at the bottom of the page. All preliminary pages should be
numbered in lower case Roman numerals and subsequent pages should be numbered as indicated
in the Box The title page should not be numbered.
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The body of the thesis (chapter 1 onwards) should be numbered consecutively with Arabic
numerals. The numbers should continue consecutively from the introduction through the through
the publications or submitted manuscripts and subsequent sections. The published papers will
therefore bear two numbers: a set specific to the manuscript (it is recommended to place these in
the upper right hand corner) or published paper, as well as the consecutive numbers belonging to
the thesis as a whole. Care must be taken to distinguish these in terms of position and font.

7.8 Referencing

Supervisors have the freedom to decide the type of citation of references but there must be
consistency. This is mainly applicable to the standard type of thesis. In the case of thesis by
manuscripts or publications, individual papers will maintain the reference system of the journal
but the supervisor can decide on the type of referencing for the introductory and synthesis
chapters.

8. Final thesis submission

The thesis should be submitted for examination in a loose bound form accompanied by a PDF
copy. After the examination process the final version PDF copy of the thesis must be submitted
to PG office for onward submission to the library. It is not a requirement to submit a copy fully
bound in leather cloth or similar material.
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PEDro scale

1. eligibility criteria were specified no U yes 1 where:

2. subjects were randomly allocated to groups (in a crossover study, subjects
were randomly allocated an order in which treatments were received) no O yes 1 where:

3. allocation was concealed no O yes 1 where:

4. the groups were similar at baseline regarding the most important prognostic

indicators no U yes 1 where:
5. there was blinding of all subjects no O yes 1 where:
6. there was blinding of all therapists who administered the therapy no O yes 0 where:
7. there was blinding of all assessors who measured at least one key outcome no O yes O where:

8. measures of at least one key outcome were obtained from more than 85%
of the subjects initially allocated to groups no U yes 1 where:

9. all subjects for whom outcome measures were available received the
treatment or control condition as allocated or, where this was not the case,
data for at least one key outcome was analysed by “intention to treat” no U yes 1 where:

10. the results of between-group statistical comparisons are reported for at least one
key outcome no O yes 1 where:

11. the study provides both point measures and measures of variability for at
least one key outcome no U yes 1 where:

The PEDro scale is based on the Delphi list developed by Verhagen and colleagues at the Department of
Epidemiology, University of Maastricht (Verhagen AP et al (1998). The Delphi list: a criteria list for quality
assessment of randomised clinical trials for conducting systematic reviews developed by Delphi consensus. Journal
of Clinical Epidemiology, 51(12):1235-41). The list is based on "expert consensus” not, for the most part, on
empirical data. Two additional items not on the Delphi list (PEDro scale items 8 and 10) have been included in the
PEDro scale. As more empirical data comes to hand it may become possible to "weight" scale items so that the
PEDro score reflects the importance of individual scale items.

The purpose of the PEDro scale is to help the users of the PEDro database rapidly identify which of the known or
suspected randomised clinical trials (ie RCTs or CCTs) archived on the PEDro database are likely to be internally
valid (criteria 2-9), and could have sufficient statistical information to make their results interpretable (criteria 10-11).
An additional criterion (criterion 1) that relates to the external validity (or “generalisability” or “applicability” of the
trial) has been retained so that the Delphi list is complete, but this criterion will not be used to calculate the PEDro
score reported on the PEDro web site.

The PEDro scale should not be used as a measure of the “validity” of a study’s conclusions. In particular, we caution
users of the PEDro scale that studies which show significant treatment effects and which score highly on the PEDro
scale do not necessarily provide evidence that the treatment is clinically useful. Additional considerations include
whether the treatment effect was big enough to be clinically worthwhile, whether the positive effects of the treatment
outweigh its negative effects, and the cost-effectiveness of the treatment. The scale should not be used to compare the
"quality" of trials performed in different areas of therapy, primarily because it is not possible to satisfy all scale items
in some areas of physiotherapy practice.

o1 Last amended June 21st, 1999



Notes on administration of the PEDro scale:

All criteria

Criterion 1

Criterion 2

Criterion 3

Criterion 4

Criteria 4, 7-11

Criterion 5-7

Criterion 8

Criterion 9

Criterion 10

Criterion 11

Points are only awarded when a criterion is clearly satisfied. If on a literal reading of the trial
report it is possible that a criterion was not satisfied, a point should not be awarded for that
criterion.

This criterion is satisfied if the report describes the source of subjects and a list of criteria used to
determine who was eligible to participate in the study.

A study is considered to have used random allocation if the report states that allocation was random.
The precise method of randomisation need not be specified. Procedures such as coin-tossing and
dice-rolling should be considered random. Quasi-randomisation allocation procedures such as
allocation by hospital record number or birth date, or alternation, do not satisfy this criterion.

Concealed allocation means that the person who determined if a subject was eligible for inclusion
in the trial was unaware, when this decision was made, of which group the subject would be
allocated to. A point is awarded for this criteria, even if it is not stated that allocation was
concealed, when the report states that allocation was by sealed opaque envelopes or that allocation
involved contacting the holder of the allocation schedule who was “off-site”.

At a minimum, in studies of therapeutic interventions, the report must describe at least one measure
of the severity of the condition being treated and at least one (different) key outcome measure at
baseline. The rater must be satisfied that the groups’ outcomes would not be expected to differ, on
the basis of baseline differences in prognostic variables alone, by a clinically significant amount.
This criterion is satisfied even if only baseline data of study completers are presented.

Key outcomes are those outcomes which provide the primary measure of the effectiveness (or lack
of effectiveness) of the therapy. In most studies, more than one variable is used as an outcome
measure.

Blinding means the person in question (subject, therapist or assessor) did not know which group the
subject had been allocated to. In addition, subjects and therapists are only considered to be “blind”
if it could be expected that they would have been unable to distinguish between the treatments
applied to different groups. In trials in which key outcomes are self-reported (eg, visual analogue
scale, pain diary), the assessor is considered to be blind if the subject was blind.

This criterion is only satisfied if the report explicitly states both the number of subjects initially
allocated to groups and the number of subjects from whom key outcome measures were obtained.
In trials in which outcomes are measured at several points in time, a key outcome must have been
measured in more than 85% of subjects at one of those points in time.

An intention to treat analysis means that, where subjects did not receive treatment (or the control
condition) as allocated, and where measures of outcomes were available, the analysis was
performed as if subjects received the treatment (or control condition) they were allocated to. This
criterion is satisfied, even if there is no mention of analysis by intention to treat, if the report
explicitly states that all subjects received treatment or control conditions as allocated.

A between-group statistical comparison involves statistical comparison of one group with another.
Depending on the design of the study, this may involve comparison of two or more treatments, or
comparison of treatment with a control condition. The analysis may be a simple comparison of
outcomes measured after the treatment was administered, or a comparison of the change in one
group with the change in another (when a factorial analysis of variance has been used to analyse the
data, the latter is often reported as a group X time interaction). The comparison may be in the form
hypothesis testing (which provides a “p” value, describing the probability that the groups differed
only by chance) or in the form of an estimate (for example, the mean or median difference, or a
difference in proportions, or number needed to treat, or a relative risk or hazard ratio) and its
confidence interval.

A point measure is a measure of the size of the treatment effect. The treatment effect may be
described as a difference in group outcomes, or as the outcome in (each of) all groups. Measures of
variability include standard deviations, standard errors, confidence intervals, interquartile ranges
(or other quantile ranges), and ranges. Point measures and/or measures of variability may be
provided graphically (for example, SDs may be given as error bars in a Figure) as long as it is clear
what is being graphed (for example, as long as it is clear whether error bars represent SDs or SEs).
Where outcomes are categorical, this criterion is considered to have been met if the number of
subjects in each category is given for each group.

92



4
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11 September 2014

Mr Saul Cobbing

Department of Physiotherapy
E Block

Westville Campus

UKZN

cobbing@ukzn.ac.za

Dear Mr Cobbing

PROTOCOL: A home-based rehabilitation intervention for people living with HIV
and disability in a resource -poor community, KwaZulu-Natal. REF: BFC052/14

The Biomedical Research Ethics Committee (BREC) has considered the
abovementioned application.

The study was provisionally approved by a quorate meeting of BREC on 11 February
2014 pending appropriate responses to queries raised. Your responses dated 28
March 2014 to queries raised on 27 February 2014 have been noted and approved by
a quorate Biomedical Research Ethics Committee meeting held on 09 September
2014. The conditions have now been met and the study is given full ethics approval
and may begin as from 11 September 2014.

This approval is valid for one year from 11 September 2014. To ensure
uninterrupted approval of this study beyond the approval expiry date, an application
for recertification must be submitted to BREC on the appropriate BREC form 2-3
months before the expiry date.

Any amendments to this study, unless urgently required to ensure safety of
participants, must be approved by BREC prior to implementation.

Your acceptance of this approval denotes your compliance with South African
National Research Ethics Guidelines (2004), South African National Good Clinical
Practice Guidelines (2006) (if applicable) and with UKZN BREC ethics requirements
as contained in the UKZN BREC Terms of Reference and Standard Operating
Procedures, all available at http://research.ukzn.ac.za/Research-
Ethics/Biomedical-Research-Ethics.aspx. BREC is registered with the South African
National Health Research Ethics Council (REC-290408-009). BREC has US Office for
Human Research Protections (OHRP) Federal-wide Assurance (FWA 678).

Biomedical Research Ethics Committee
Professor D R Wassenaar (Chair)
Westville Campus, Govan Mbeki Building
Postal Address: Private Bag X54001, Durban 4000
Telephone: +27 (0) 31 260 2486 Facsimile: +27 (0) 31 260 4609 Email: brec@®ukzn.ac.za

Website: hitp//research.ukzn.ac.za/Research-Ethics/Biomedical-Research-Ethics. a8px
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Feunding Campusws  =m Edgewood w Howard College Medcal School = Pletermaritzbura wm Wastville
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The following Committee members were present at the meeting that took place
on 11 February 2014:

Prof D Wassenaar Chair

Dr T Crankshaw External - Public Health

Dr U Govind Private Pract - Gen. Practitioner
Dr T Hardcastle Surgery - Trauma

Dr Z Khumalo KZN Health (External) General Medicine
Dr RN Naidoo Family Medicine

Dr S Paruk Psychiatry

Prof V Rambiritch Pharmacology

Prof C Rout Anaesthetics

Dr A Sathar External

Dr D Singh Critical Care

Dr S Singh Dentistry

Prof J Tsoka-Gwegweni Public Health

We wish you well with this study. We would appreciate receiving copies of all
publications arising out of this study.

Chair: Biomedical Research Ethics Committee
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Characteristics of studies that informed study HBR intervention

Authors Participants Duration (weeks) | Frequency Location Improvements
(number) (weekly)
Strength | Aerobic [ QoL Other improvements
PLHIV
Lang (1993)! 10 Varying Varying Home NA NA NA
Lox (1996)2 33 12 3x Not reported Y Y NA Body composition
Baigis (2002)3 123 15 3x Home N N NA
Driscoll 37 12 3x Fitness centre Y Y NA Body composition
(2004)*
Fillipas (2006)® 40 24 2x Clinic or gym NA Y N Self-efficacy, cognitive
function
Dolan (2006)6 40 16 3X Home Y Y NA Body composition
Lindegaard (2008)’ 20 16 3X Fitness centre Y Y NA Body composition
Mutimura (2008)8 100 24 3X Fitness centre NA Y Y Body composition
Maharaj (2011)° 52 12 4x Home and clinic NA NA Y
Yarasheski (2011)10 44 16 3X Fitness centre NA NA NA Body composition
Roos (2014)" 84 52 3-5x Home NA Y N Cardiac risk factors
Pullen (2014)12 1 (case study) 12 3X Home and clinic Y Y Y CD4, body composition
Other conditions
Weaver (2003) 13 136 (Hip/knee 24 Varying Home NA NA Y Function
replacement)
Siggeirsdottir (2005)1 50 (Hip 24 Varying Home NA NA Y Function
replacement)
Chaiyawat (2012)'° 60 (Stroke) 24 Once monthly Home NA NA NA Function
Salpakoski (2014) 16 81 (Hip fracture) 52 Varying Home NA NA NA Function

Y = improvement, N = no improvement; NA = not assessed; QoL = quality of life
References:

1. Lang C. Community physiotherapy for people with HIV/AIDS. Physiotherapy. 1993;79(3):163-167.

2. Lox CL, McAuley E, Tucker RS. Aerobic and resistance exercise training effects on body composition, muscular strength, and cardiovascular fitness in
an hiv—1 population. /Int J Behav Med. 1996;3(1):55-69.

3. Baigis J, Korniewicz DM, Chase G, Butz A, Jacobson D, Wu AW. Effectiveness of a home-based exercise intervention for HIV-infected adults: a
randomized trial. J Assoc Nurses AIDS Care. 2002;13(2):33-45.

4. Driscoll SD, Meininger GE, Lareau MT, et al. Effects of exercise training and metformin on body composition and cardiovascular indices in HIV-infected
patients. Aids. 2004;18(3):465-473.

5. Fillipas S, Oldmeadow LB, Bailey MJ, Cherry CL. A six-month, supervised, aerobic and resistance exercise program improves self-efficacy in people

with human immunodeficiency virus: a randomised controlled trial. Aust J Physiother. 2006;52(Anthony 1991):185-190.
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Further copies of this document may be obtained from

Department of Mental Health and Substance Dependence
World Health Organization
CH-1211 Geneva 27
Switzerland

Copyright © World Health Organization [2002]

This document is not a formal publication of the World Health Organization (WHO), and all rights are
reserved by the Organization. The document may, however, be freely reviewed, abstracted or reproduced,
in part or in whole, but not for sale or for use in conjunction with commercial purposes.
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ABOUT YOU

Before you begin we would like to ask you to answer a few general questions about yourself: by circling the correct

answer or by filling in the space provided.

What is your gender?

How old are you?

What is the highest education you received?

What is your marital status?

How is your health?

Do you consider yourself currently ill?

Male / Female

(age in years)

None at all / Primary / Secondary / Tertiary

Single / Married/ Living as married / Separated / Divorced / Widowed

Very Poor / Poor / Neither Poor nor Good / Good / Very Good

Yes/No

If there is something wrong with you, what do you think it is?

Please respond to the following questions if they are applicable to you:

What is your HIV serostatus?

In what year did you first test positive for HIV?

In what year do you think you were infected?

How do you believe you were infected with HIV? (circle one only):
Sex with a man / Sex with a woman / Injecting drugs / Blood products / Other (specify)

Asymptomatic / Symptomatic / AIDS converted

Instructions

This assessment asks how you feel about your quality of life, health, or other areas of your life. Please answer all the

questions. If you are unsure about which response to give to a question, please choose the one that appears most

appropriate. This can often be your first response. Please keep in mind your standards, hopes, pleasures and concerns.

We ask that you think about your life in the last two weeks. For example, thinking about the last two weeks, a question

might ask:
Not at all A little A moderate | Very much Extremely
amount
11(F5.3) | How well are you able to concentrate? 1 2 3 4 5

You should circle the number that best fits how well are you able to concentrate over the last two weeks. So you would
circle the number 4 if you were able to concentrate very much. You would circle number 1 if you were not able to

concentrate at al in the last two weeks.
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Please read each question, assess your feelings, and circle the number on the scale for each question that gives the best answer

for you.
Very poor Poor Neither poor Good Very good
nor good
1(G1) How would you rate your quality of life? 1 2 3 4 5
Very Dissatisfied Neither Satisfied Very
dissatisfied satisfied nor satisfied
dissatisfied
2(G4) How satisfied are you with your health? 1 2 3 4 5
The following questions ask about how much you have experienced certain things in the last two weeks.
Not at all A little A moderate Very much An extreme
amount amount
3(FL4) To what extent do you feel that physical pain 1 2 3 4 5
prevents you from doing what you need to
do?
4 (F50.1) How much are you bothered by any physical 1 2 3 4 5
problems related to your HIV infection?
5(F11.3) | How much do you need any medical 1 2 3 4 5
treatment to function in your daily life?
6 (F4.1) How much do you enjoy life? 1 2 3 5
7(F24.2) To what extent do you feel your life to be 1 2 3 5
meaningful?
8 (F52.2) | To what extent are you bothered by people 1 2 3 4 5
blaming you for your HIV status
9 (F53.4) How much do you fear the future? 1 2 3 5
10 (F54.1) | How much do you worry about death? 1 2 3 5
Not at all A little A moderate Very much Extremely
amount
11 (F5.3) How well are you able to concentrate? 1 2 3 5
12 (F16.1) [ How safe do you feel in your daily life? 1 3 5
13 (F22.1) [ How healthy is your physical environment? 1 3 5

The following questions ask about how completely you experience or were able to do certain things in the last two weeks.

Not at all A little Moderately Mostly Completely
14 (F2.1) Do you have enough energy for everyday 1 2 3 4 5
life?
15 (F7.1) [ Are you able to accept your bodily 1 2 3 4 5
appearance?
16 (F18.1) [ Have you enough money to meet your needs? 1 2 3 5
17(F51.1) [ To what extent do you feel accepted by the 1 2 3 5
people you know?
18 (F20.1) [ How available to you is the information that 1 2 3 4 5
you need in your day-to-day life?
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19 (F21.1) [ To what extent do you have the opportunity 1 2 3 4 5
for leisure activities?
Very poor Poor Neither poor Good Very good
nor good
20 (F9.1) How well are you able to get around? 1 2 3 4 5
The following questions ask you how good or satisfied you have felt about various aspects of your life over the last two
weeks.
Very Dissatisfied Neither Satisfied Very
dissatisfied satisfied nor satisfied
dissatisfied
21 (F3.3) How satisfied are you with your sleep? 1 2 3 5
22 (F10.3) How satisfied are you with your ability to 1 2 3 5
perform your daily living activities?
23 (F12.4) How satisfied are you with your capacity for 1 2 3 4 5
work?
24 (F6.3) How satisfied are you with yourself? 1 2 3 5
25 (F13.3) How satisfied are you with your personal 1 2 3 5
relationships?
26 (F15.3) How satisfied are you with your sex life? 1 2 3 5
27(F144) | How satisfied are you with the support you 1 2 3 5
get from your friends?
28 (F17.3) How satisfied are you with the conditions of 1 2 3 4 5
your living place?
29 (F19.3) | How satisfied are you with your access to 1 2 3 4 5
health services?
30(F23.3) | How satisfied are you with your transport? 1 2 3 4 5
The following question refers to how often you have felt or experienced certain things in the last two weeks.
Never Seldom Quite often | Very often Always
31 (F8.1) How often do you have negative feelings 1 2 3 4 5

such as blue mood, despair, anxiety,
depression?

Did someone help you to fill out this form?

How long did it take to fill this form out?

Do you have any comments about the assessment?

THANK YOU FOR YOUR HELP
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12-item version, interviewer-administered

Introduction

This instrument was developed by the WHO Classification, Terminology and Standards team, within
the framework of the WHO/National Institutes of Health (NIH) Joint Project on Assessment and
Classification of Disability.

Before using this instrument, interviewers must be trained using the manual Measuring Health and
Disability: Manual for WHO Disability Assessment Schedule — WHODAS 2.0 (WHO, 2010), which
includes an interview guide and other training material.

The versions of the interview available are as follows:

+ 36-item — Interviewer-administered?
» 36-item — Self-administered

« 36-item — Proxy-administeredb

+ 12-item — Interviewer-administered®
* 12-item — Self-administered

+ 12-item — Proxy-administered

*  12+24-item — Interviewer-administered

2 A computerized version of the interview (iShell) is available for computer-assisted interviews or for
data entry

b Relatives, friends or caretakers
€ The 12-item version explains 81% of the variance of the more detailed 36-item version

For more details of the versions please refer to the WHODAS 2.0 manual Measuring Health and
Disability: Manual for WHO Disability Assessment Schedule — WHODAS 2.0 (WHO, 2010).
Permission to translate this instrument into any language should be obtained from WHO, and all
translations should be prepared according to the WHO translation guidelines, as detailed in the

accompanying manual.

For additional information, please visit www.who_ int/whodas or contact:

Dr T Bedirhan Ustiin

Classification, Terminology and Standards
Health Statistics and Informatics

World Health Organization (WHQO)

1211 Geneva 27

Switzerland

Tel: + 41 22 791 3609
E-mail:ustunb@who.int
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This questionnaire contains the interviewer-administered, 12-item version of WHODAS 2.0.

Instructions to the interviewer are written in bold and italics — do not read these aloud

Text for the respondent to hear is written in

N WHODAS 2.0

) :‘y WORLD HEALTH ORGANIZATION

DISABILITY ASSESSMENT SCHEDULE 2.0

standard print in blue.

Read this text aloud

Section 1 Face sheet

12

Interview

Complete items F1-F5 before starting each interview

F1 Respondent identity number
F2 Interviewer identity number
F3 Assessment time point (1, 2, etc)
F4 Interview date
day month year
F5 Living situation at time of interview Independent in community 1
(circle only one)
Assisted living 2
Hospitalized 3

Please continue to next page ...
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Section 2 Demographic and background information

This interview has been developed by the World Health Organization (WHO) to better understand the
difficulties people may have due to their health conditions. The information that you provide in this
interview is confidential and will be used only for research. The interview will take 5-10 minutes to

complete.

For respondents from the general population (not the clinical population) say:

12

Interview

Even if you are healthy and have no difficulties, | need to ask all of the questions so that the survey is

complete.

| will start with some background questions.

A1 Record sex as observed Female 1
Male 2
A2 How old are you now? years
A3 How many years in all did you spend studying in school,
college or university? years
A4 What is your current marital status? Never married 1
(Select the single best option) -
Currently married 2
Separated 3
Divorced =
Widowed 5
Cohabiting 6
A5 Which describes your main work status best? Paid work 1
(Select the single best option)
Self-employed, such as 2
own your business or
farming
Non-paid work, such as 3
volunteer or charity
Student 4
Keeping house/ 5
homemaker
Retired 6
Unemployed (health 7
reasons)
Unemployed (other 8
reasons)
Other 9
(specify)

Please continue to next page...
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Interview

Section 3 Preamble
Say to respondent:

The interview is about difficulties people have because of health conditions.

Hand flashcard #1 to respondent

By health condition | mean diseases or ilinesses, or other health problems that may be short or long
lasting; injuries; mental or emotional problems; and problems with alcohol or drugs.

Remember to keep all of your health problems in mind as you answer the questions. When | ask you
about difficulties in doing an activity think about...

Point to flashcard #1

* Increased effort

«  Discomfort or pain

« Slowness

« Changes in the way you do the activity.

When answering, I'd like you to think back over the past 30 days. | would also like you to answer these
questions thinking about how much difficulty you have had, on average, over the past 30 days, while
doing the activity as you usually do it.

Hand flashcard #2 to respondent

Use this scale when responding.

Read scale aloud:

None, mild, moderate, severe, extreme or cannot do.

Ensure that the respondent can easily see flashcards #1 and #2 throughout the interview

Please continue to next page...
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Section 4 Core questions
Show flashcard #2
In the past 30 days, how much difficulty did you None Mild Moderate | Severe Extreme or
have in: cannot do
S1 Standing for Jong periods such as 30 1 2 3 4 5
minutes?
S2 Taking care of your household 1 2 3 4 5
responsibilities?
S3 Leaming a pew fask, for example, 1 2 3 B 5
learning how to get to a new place?
S4 How much of a problem did you have 1 2 3 - 5
joining in community activities (for
example, festivities, religious or other
activities) in the same way as anyone
else can?
S5 How much have youy been gmotionally 1 2 3 4 5
affected by your health problems?
In the past 30 days, how much difficulty did you None Mild Moderate | Severe | Extremeor
have in: cannot do
S6 Concentrating on doing something for 1 2 3 4 5
fen minutes?
S7 Walking a long distance such as a 1 2 3 4 5
kilomeire [or equivalent]?
S8 Washing your whole body? 1 2 3 4 5
S9 Getting dressed? 1 2 3 4 5
S10 Dealing with people you do not know? 1 2 3 B 5
S11 Maintaining a friendship? 1 2 3 4 5
S12 Your day-to-day work/school? 1 2 3 4 5
H1 Overall, in the past 30 days, how many davs were these
difficulties present? Record number of days
H2 In the past 30 days, for how many days were you fotally_
unable to carry out your usual activities or work because of Record number of days
any health condition?
H3 In the past 30 days, not counting the days that you were
totally unable, for how many days did you gut back or feduce | Record number of days
your usual activities or work because of any health condition?

This concludes our interview. Thank you for participating.
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Health conditions:
* Diseases, illnesses or other health problems

Injuries

Mental or emotional problems

Problems with alcohol

Problems with drugs

Having difficulty with an activity means:

Increased effort

Discomfort or pain

Slowness

Changes in the way you do the activity

Think about the past 30 days only.
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The Rivermead Mobility Index

Name:

Day

Month

) . Year
Topic and Question:

Turning over in bed: Do you turn over from your back to
your side without help?

Lying to sitting: From lying in bed, do you get up to sit
on the edge of the bed on your own?

Sitting balance: Do you sit on the edge of the bed
without holding on for 10 seconds?

Sitting to standing: Do you stand up from any chair in
less than 15 seconds and stand there for 15 seconds,
using hands and/or an aid if necessary?

Standing unsupported: (Ask to stand) Observe standing
for 10 seconds without any aid

Transfer: Do you manage to move from bed to chair and
back without any help?

Walking inside: (with an aid if necessary): Do you walk
10 meters, with an aid if necessary, but with no standby
help?

Stairs: Do you manage a flight of stairs without help?

Walking outside: (even ground): Do you walk around
outside, on pavements, without help?

Walking inside: (with no aid): Do you walk 10 meters
inside, with no caliper, splint, or other aid (including
furniture or walls) without help?

Picking up off floor: Do you manage to walk five meters,
pick something up from the floor, and then walk back
without help?

Walking outside: (uneven ground): Do you walk over
uneven ground (grass, gravel, snow, ice etc) without
help?

Bathing: Do you get into/out of a bath or shower and to
wash yourself unsupervised and without help?

Up and down four steps: Do you manage to go up and
down four steps with no rail, but using an aid if
necessary?

Running: Do you run 10 meters without limping in four
seconds (fast walk, not limping, is acceptable)?

Total

Downloaded from www.rehabmeasures.org
The Rivermead Mobility Index is provided courtesy of Dr. Derick Wade and the Oxford Centre
for Enablement.
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PURPOSE AND SCOPE

This statement provides practical guidelines for the 6-minute
walk test (6MWT). Specifically, it reviews indications, details
factors that influence results, presents a brief step-by-step pro-
tocol, outlines safety measures, describes proper patient prep-
aration and procedures, and offers guidelines for clinical inter-
pretation of results. These recommendations are not intended
to limit the use of alternative protocols for research studies.
We do not discuss the general topic of clinical exercise testing.

As with other American Thoracic Society statements on
pulmonary function testing, these guidelines come out of a
consensus conference. Drafts were prepared by two members
(P.L.E. and R.J.Z.) and were based on a comprehensive Med-
line literature search from 1970 through 2001, augmented by
suggestions from other committee members. Each draft re-
sponded to comments from the working committee. The guide-
lines follow previously published methods as closely as possi-
ble and provide a rationale for each specific recommendation.
The final recommendations represent a consensus of the com-
mittee. The committee recommends that these guidelines be
reviewed in five years and in the meantime encourages further
research in areas of controversy.

BACKGROUND

There are several modalities available for the objective evalu-
ation of functional exercise capacity. Some provide a very
complete assessment of all systems involved in exercise per-
formance (high tech), whereas others provide basic informa-
tion but are low tech and are simpler to perform. The modality
used should be chosen based on the clinical question to be ad-
dressed and on available resources. The most popular clinical
exercise tests in order of increasing complexity are stair climb-
ing, a 6 MWT, a shuttle-walk test, detection of exercise-induced
asthma, a cardiac stress test (e.g., Bruce protocol), and a cardio-

Am | Respir Crit Care Med Vol 166. pp 111-117, 2002
DOI: 10.1164/rccm.166/1/111
Internet address: www.atsjournals.org
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pulmonary exercise test (1, 2). Other professional organiza-
tions have published standards for cardiac stress testing (3, 4).

Assessment of functional capacity has traditionally been
done by merely asking patients the following: “How many
flights of stairs can you climb or how many blocks can you
walk?” However, patients vary in their recollection and may
report overestimations or underestimations of their true func-
tional capacity. Objective measurements are usually better
than self-reports. In the early 1960s, Balke developed a simple
test to evaluate the functional capacity by measuring the dis-
tance walked during a defined period of time (5). A 12-minute
field performance test was then developed to evaluate the
level of physical fitness of healthy individuals (6). The walking
test was also adapted to assess disability in patients with
chronic bronchitis (7). In an attempt to accommodate patients
with respiratory disease for whom walking 12 minutes was too
exhausting, a 6-minute walk was found to perform as well as
the 12-minute walk (8). A recent review of functional walking
tests concluded that “the 6MWT is easy to administer, better
tolerated, and more reflective of activities of daily living than
the other walk tests” (9).

The 6MWT is a practical simple test that requires a 100-ft
hallway but no exercise equipment or advanced training for
technicians. Walking is an activity performed daily by all but
the most severely impaired patients. This test measures the dis-
tance that a patient can quickly walk on a flat, hard surface in a
period of 6 minutes (the 6MWD). It evaluates the global and in-
tegrated responses of all the systems involved during exercise,
including the pulmonary and cardiovascular systems, systemic
circulation, peripheral circulation, blood, neuromuscular units,
and muscle metabolism. It does not provide specific informa-
tion on the function of each of the different organs and systems
involved in exercise or the mechanism of exercise limitation, as
is possible with maximal cardiopulmonary exercise testing. The
self-paced 6MWT assesses the submaximal level of functional
capacity. Most patients do not achieve maximal exercise capac-
ity during the 6MWT; instead, they choose their own intensity
of exercise and are allowed to stop and rest during the test.
However, because most activities of daily living are performed
at submaximal levels of exertion, the 6 MWD may better reflect
the functional exercise level for daily physical activities.

INDICATIONS AND LIMITATIONS

The strongest indication for the 6MWT is for measuring the re-
sponse to medical interventions in patients with moderate to
severe heart or lung disease. The 6MWT has also been used as
a one-time measure of functional status of patients, as well as a
predictor of morbidity and mortality (see Table 1 for a list of
these indications). The fact that investigators have used the
6MWT in these settings does not prove that the test is clinically
useful (or the best test) for determining functional capacity or
changes in functional capacity due to an intervention in pa-
tients with these diseases. Further studies are necessary to de-
termine the utility of the 6MWT in various clinical situations.
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Formal cardiopulmonary exercise testing provides a global
assessment of the exercise response, an objective determina-
tion of functional capacity and impairment, determination of
the appropriate intensity needed to perform prolonged exer-
cise, quantification of factors limiting exercise, and a defini-
tion of the underlying pathophysiologic mechanisms such as
the contribution of different organ systems involved in exer-
cise. The 6MWT does not determine peak oxygen uptake, di-
agnose the cause of dyspnea on exertion, or evaluate the
causes or mechanisms of exercise limitation (1, 2). The infor-
mation provided by a 6MWT should be considered comple-
mentary to cardiopulmonary exercise testing, not a replace-
ment for it. Despite the difference between these two functional
tests, some good correlations between them have been re-
ported. For example, a significant correlation (r = 0.73) be-
tween 6MWD and peak oxygen uptake has been reported for
patients with end-stage lung diseases (36, 37).

In some clinical situations, the 6MWT provides informa-
tion that may be a better index of the patient’s ability to per-
form daily activities than is peak oxygen uptake; for example,
6MWD correlates better with formal measures of quality of
life (38). Changes in 6MWD after therapeutic interventions
correlate with subjective improvement in dyspnea (39, 40).
The reproducibility of the 6MWD (with a coefficient of varia-
tion of approximately 8%) appears to be better than the re-
producibility of 1-second forced expiratory volume in patients
with chronic obstructive pulmonary disease (COPD) (8, 41—
43). Questionnaire indices of functional status have a larger
short-term variability (22-33%) than does the 6MWD (37).

The shuttle-walking test is similar to the 6 MWT, but it uses
an audio signal from a tape cassette to direct the walking pace
of the patient back and forth on a 10-m course (44-47). The
walking speed is increased every minute, and the test ends when
the patient cannot reach the turnaround point within the re-
quired time. The exercise performed is similar to a symptom-
limited, maximal, incremental treadmill test. An advantage of
the shuttle walking test is that it has a better correlation with
peak oxygen uptake than the 6MWD. Disadvantages include
less validation, less widespread use, and more potential for
cardiovascular problems.

CONTRAINDICATIONS

Absolute contraindications for the 6MWT include the follow-
ing: unstable angina during the previous month and myocar-

TABLE 1. INDICATIONS FOR THE SIX-MINUTE WALK TEST

Pretreatment and posttreatment comparisons
Lung transplantation (9, 10)
Lung resection (11)
Lung volume reduction surgery (12, 13)
Pulmonary rehabilitation (14, 15)
COPD (16-18)
Pulmonary hypertension
Heart failure (19, 20)
Functional status (single measurement)
COPD (21, 22)
Cystic fibrosis (23, 24)
Heart failure (25-27)
Peripheral vascular disease (28, 29)
Fibromyalgia (30)
Older patients (31)
Predictor of morbidity and mortality
Heart failure (32, 33)
COPD (34, 35)
Primary pulmonary hypertension (10, 36)

Definition of abbreviation: COPD = chronic obstructive pulmonary disease.
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dial infarction during the previous month. Relative contraindi-
cations include a resting heart rate of more than 120, a systolic
blood pressure of more than 180 mm Hg, and a diastolic blood
pressure of more than 100 mm Hg.

Patients with any of these findings should be referred to the
physician ordering or supervising the test for individual clini-
cal assessment and a decision about the conduct of the test.
The results from a resting electrocardiogram done during the
previous 6 months should also be reviewed before testing. Sta-
ble exertional angina is not an absolute contraindication for a
6MWT, but patients with these symptoms should perform the
test after using their antiangina medication, and rescue nitrate
medication should be readily available.

Rationale

Patients with the previously mentioned risk factors may be at
increased risk for arrhythmias or cardiovascular collapse during
testing. However, each patient determines the intensity of their
exercise, and the test (without electrocardiogram monitoring)
has been performed in thousands of older persons (31, 48-50)
and thousands of patients with heart failure or cardiomyopathy
(32, 51, 52) without serious adverse events. The contraindica-
tions listed previously here were used by study investigators
based on their impressions of the general safety of the 6MWT
and their desire to be prudent, but it is unknown whether ad-
verse events would occur if such patients performed a 6MWT;
they are, therefore, listed as relative contraindications.

SAFETY ISSUES

1. Testing should be performed in a location where a rapid,
appropriate response to an emergency is possible. The ap-
propriate location of a crash cart should be determined by
the physician supervising the facility.

. Supplies that must be available include oxygen, sublingual
nitroglycerine, aspirin, and albuterol (metered dose inhaler
or nebulizer). A telephone or other means should be in
place to enable a call for help.

. The technician should be certified in cardiopulmonary re-
suscitation with a minimum of Basic Life Support by an
American Health Association—approved cardiopulmonary
resuscitation course. Advanced cardiac life support certifi-
cation is desirable. Training, experience, and certification
in related health care fields (registered nurse, registered re-
spiratory therapist, certified pulmonary function techni-
cian, etc.) are also desirable. A certified individual should
be readily available to respond if needed.

. Physicians are not required to be present during all tests.
The physician ordering the test or a supervising laboratory
physician may decide whether physician attendance at a
specific test is required.

. If a patient is on chronic oxygen therapy, oxygen should be
given at their standard rate or as directed by a physician or
a protocol.

Reasons for immediately stopping a 6MWT include the follow-
ing: (1) chest pain, (2) intolerable dyspnea, (3) leg cramps, (4)
staggering, (5) diaphoresis, and (6) pale or ashen appearance.

Technicians must be trained to recognize these problems
and the appropriate responses. If a test is stopped for any of
these reasons, the patient should sit or lie supine as appropri-
ate depending on the severity or the event and the technician’s
assessment of the severity of the event and the risk of syncope.
The following should be obtained based on the judgment of
the technician: blood pressure, pulse rate, oxygen saturation,
and a physician evaluation. Oxygen should be administered as
appropriate.
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TECHNICAL ASPECTS OF THE 6MWT

Location

The 6MWT should be performed indoors, along a long, flat,
straight, enclosed corridor with a hard surface that is seldom
traveled. If the weather is comfortable, the test may be per-
formed outdoors. The walking course must be 30 m in length.
A 100-ft hallway is, therefore, required. The length of the cor-
ridor should be marked every 3 m. The turnaround points should
be marked with a cone (such as an orange traffic cone). A start-
ing line, which marks the beginning and end of each 60-m lap,
should be marked on the floor using brightly colored tape.

Rationale. A shorter corridor requires patients to take more
time to reverse directions more often, reducing the 6MWD.
Most studies have used a 30-m corridor, but some have used
20- or 50-m corridors (52-55). A recent multicenter study
found no significant effect of the length of straight courses
ranging from 50 to 164 ft, but patients walked farther on con-
tinuous (oval) tracks (mean 92 ft farther) (54).

The use of a treadmill to determine the 6 MWD might save
space and allow constant monitoring during the exercise, but
the use of a treadmill for 6-minute walk testing is not recom-
mended. Patients are unable to pace themselves on a tread-
mill. In one study of patients with severe lung disease, the
mean distance walked on the treadmill during 6 minutes (with
the speed adjusted by the patients) was shorter by a mean of
14% when compared with the standard 6MWD using a 100-ft
hallway (57). The range of differences was wide, with patients
walking between 400-1,300 ft on the treadmill who walked
1,200 ft in the hallway. Treadmill test results, therefore, are
not interchangeable with corridor tests.

REQUIRED EQUIPMENT

Countdown timer (or stopwatch)

Mechanical lap counter

Two small cones to mark the turnaround points

A chair that can be easily moved along the walking course
Worksheets on a clipboard

A source of oxygen

Sphygmomanometer

Telephone

Automated electronic defibrillator

RS Nl R

PATIENT PREPARATION

. Comfortable clothing should be worn.

Appropriate shoes for walking should be worn.

Patients should use their usual walking aids during the test
(cane, walker, etc.).

The patient’s usual medical regimen should be continued.
A light meal is acceptable before early morning or early af-
ternoon tests.

Patients should not have exercised vigorously within 2 hours
of beginning the test.

MEASUREMENTS

1. Repeat testing should be performed about the same time
of day to minimize intraday variability.

2. A “warm-up” period before the test should not be performed.

3. The patient should sit at rest in a chair, located near the
starting position, for at least 10 minutes before the test
starts. During this time, check for contraindications, mea-
sure pulse and blood pressure, and make sure that cloth-
ing and shoes are appropriate. Compete the first portion
of the worksheet (see the APPENDIX).
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4. Pulse oximetry is optional. If it is performed, measure and
record baseline heart rate and oxygen saturation (SpO,)
and follow manufacturer’s instructions to maximize the sig-
nal and to minimize motion artifact (56, 57). Make sure the
readings are stable before recording. Note pulse regularity
and whether the oximeter signal quality is acceptable.

The rationale for measuring oxygen saturation is that al-
though the distance is the primary outcome measure, im-
provement during serial evaluations may be manifest either
by an increased distance or by reduced symptoms with the
same distance walked (39). The SpO, should not be used for
constant monitoring during the exercise. The technician
must not walk with the patient to observe the SpO,. If worn
during the walk, the pulse oximeter must be lightweight (less
than 2 pounds), battery powered, and held in place (perhaps
by a “fanny pack”) so that the patient does not have to hold
or stabilize it and so that stride is not affected. Many pulse
oximeters have considerable motion artifact that prevents
accurate readings during the walk. (57)

5. Have the patient stand and rate their baseline dyspnea
and overall fatigue using the Borg scale (see Table 2 for
the Borg scale and instructions [58]).

6. Set the lap counter to zero and the timer to 6 minutes. As-
semble all necessary equipment (lap counter, timer, clip-
board, Borg Scale, worksheet) and move to the starting
point.

7. Instruct the patient as follows:

“The object of this test is to walk as far as possible for 6
minutes. You will walk back and forth in this hallway. Six
minutes is a long time to walk, so you will be exerting your-
self. You will probably get out of breath or become ex-
hausted. You are permitted to slow down, to stop, and to
rest as necessary. You may lean against the wall while rest-
ing, but resume walking as soon as you are able.

You will be walking back and forth around the cones.
You should pivot briskly around the cones and continue
back the other way without hesitation. Now I'm going to
show you. Please watch the way I turn without hesitation.”

Demonstrate by walking one lap yourself. Walk and
pivot around a cone briskly.

“Are you ready to do that? I am going to use this
counter to keep track of the number of laps you complete. I
will click it each time you turn around at this starting line.
Remember that the object is to walk AS FAR AS POSSI-
BLE for 6 minutes, but don’t run or jog.

Start now, or whenever you are ready.”

TABLE 2. THE BORG SCALE

Nothing at all

Very, very slight (just noticeable)
Very slight

Slight (light)

Moderate

Somewhat severe

Severe (heavy)

Very severe

(%]

10 Very, very severe (maximal)

This Borg scale should be printed on heavy paper (11 inches high and perhaps lami-
nated) in 20-point type size. At the beginning of the 6-minute exercise, show the scale
to the patient and ask the patient this: “Please grade your level of shortness of breath
using this scale.” Then ask this: “Please grade your level of fatigue using this scale.”

At the end of the exercise, remind the patient of the breathing number that they
chose before the exercise and ask the patient to grade their breathing level again. Then
ask the patient to grade their level of fatigue, after reminding them of their grade be-
fore the exercise.
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8. Position the patient at the starting line. You should also
stand near the starting line during the test. Do not walk
with the patient. As soon as the patient starts to walk,
start the timer.

9. Do not talk to anyone during the walk. Use an even tone
of voice when using the standard phrases of encourage-
ment. Watch the patient. Do not get distracted and lose
count of the laps. Each time the participant returns to the
starting line, click the lap counter once (or mark the lap
on the worksheet). Let the participant see you do it. Ex-
aggerate the click using body language, like using a stop-
watch at a race.

After the first minute, tell the patient the following (in
even tones): “You are doing well. You have 5 minutes to

”»

go.

When the timer shows 4 minutes remaining, tell the pa-
tient the following: “Keep up the good work. You have 4
minutes to go.”

When the timer shows 3 minutes remaining, tell the pa-
tient the following: “You are doing well. You are halfway
done.”

When the timer shows 2 minutes remaining, tell the pa-
tient the following: “Keep up the good work. You have only
2 minutes left.”

When the timer shows only 1 minute remaining, tell the
patient: “You are doing well. You have only 1 minute to
go.”

Do not use other words of encouragement (or body lan-
guage to speed up).

If the patient stops walking during the test and needs a
rest, say this: “You can lean against the wall if you would
like; then continue walking whenever you feel able.” Do
not stop the timer. If the patient stops before the 6 minutes
are up and refuses to continue (or you decide that they
should not continue), wheel the chair over for the patient to
sit on, discontinue the walk, and note on the worksheet the
distance, the time stopped, and the reason for stopping pre-
maturely.

When the timer is 15 seconds from completion, say this:
“In a moment I’'m going to tell you to stop. When I do, just
stop right where you are and I will come to you.”

When the timer rings (or buzzes), say this: “Stop!” Walk
over to the patient. Consider taking the chair if they look
exhausted. Mark the spot where they stopped by placing a
bean bag or a piece of tape on the floor.

10. Post-test: Record the postwalk Borg dyspnea and fatigue
levels and ask this: “What, if anything, kept you from walk-
ing farther?”

If using a pulse oximeter, measure SpO, and pulse rate
from the oximeter and then remove the sensor.

Record the number of laps from the counter (or tick marks
on the worksheet).

Record the additional distance covered (the number of meters
in the final partial lap) using the markers on the wall as dis-
tance guides. Calculate the total distance walked, rounding to
the nearest meter, and record it on the worksheet.
Congratulate the patient on good effort and offer a drink
of water.

11.
12.

13.

14.

QUALITY ASSURANCE

Sources of Variability

There are many sources of 6MWD variability (see Table 3).
The sources of variability caused by the test procedure itself
should be controlled as much as possible. This is done by fol-
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lowing the standards found in this document and by using a
quality-assurance program.

Practice Tests

A practice test is not needed in most clinical settings but
should be considered. If a practice test is done, wait for at least
1 hour before the second test and report the highest G(MWD as
the patient’s 6 MWD baseline.

Rationale. The 6MWD is only slightly higher for a second
6MWT performed a day later. The mean reported increase
ranges from 0 to 17% (23, 27, 40, 41, 54, 59). A multicenter
study of 470 highly motivated patients with severe COPD per-
formed two 6MWTs 1 day apart, and on average, the 6 MWD
was only 66 ft (5.8%) higher on the second day (54).

Performance (without an intervention) usually reaches a
plateau after two tests done within a week (8, 60). The training
effect may be due to improved coordination, finding optimal
stride length, and overcoming anxiety. The possibility of a
practice or training effect from tests repeated after more than
a month has not been studied or reported; however, it is likely
that the effect of training wears off (does not persist) after a
few weeks.

Technician Training and Experience

Technicians who perform 6MWTs should be trained using the
standard protocol and then supervised for several tests before
performing them alone. They should also have completed car-
diopulmonary resuscitation training.

Rationale. One multicenter study of older people found
that after correction for many other factors, two of the techni-
cians had mean 6MWDs that were approximately 7% lower
than the other two sites (31).

Encouragement

Only the standardized phrases for encouragement (as speci-
fied previously here) must be used during the test.

Rationale. Encouragement significantly increases the dis-
tance walked (42). Reproducibility for tests with and without
encouragement is similar. Some studies have used encourage-
ment every 30 seconds, every minute, or every 2 minutes. We
have chosen every minute and standard phrases. Some studies
(53) have instructed patients to walk as fast as possible. Al-
though larger mean 6MWDs may be obtained thereby, we rec-
ommend that such phrases not be used, as they emphasize ini-
tial speed at the expense of earlier fatigue and possible
excessive cardiac stress in some patients with heart disease.

TABLE 3. 6MWD SOURCES OF VARIABILITY

Factors reducing the 6MWD

Shorter height

Older age

Higher body weight

Female sex

Impaired cognition

A shorter corridor (more turns)

Pulmonary disease (COPD, asthma, cystic fibrosis, interstitial lung disease)

Cardiovascular disease (angina, MI, CHF, stroke, TIA, PVD, AAI)

Musculoskeletal disorders (arthritis, ankle, knee, or hip injuries, muscle wasting, etc.)
Factors increasing the 6MWD

Taller height (longer legs)

Male sex

High motivation

A patient who has previously performed the test

Medication for a disabling disease taken just before the test

Oxygen supplementation in patients with exercise-induced hypoxemia

Definition of abbreviations: COPD = chronic obstructive pulmonary disease; 6MWD =
6-minute walking distance.
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Supplemental Oxygen

If oxygen supplementation is needed during the walks and se-
rial tests are planned (after an intervention other than oxygen
therapy), then during all walks by that patient oxygen should
be delivered in the same way with the same flow. If the flow
must be increased during subsequent visits due to worsening
gas exchange, this should be noted on the worksheet and con-
sidered during interpretation of the change noted in 6MWD.
The type of oxygen delivery device should also be noted on
the report: for instance, the patient carried liquid oxygen or
pushed or pulled an oxygen tank, the delivery was pulsed or
continuous, or a technician walked behind the patient with the
oxygen source (not recommended). Measurements of pulse
and SpO, should be made after waiting at least 10 minutes af-
ter any change in oxygen delivery.

Rationale. For patients with COPD or interstitial lung dis-
ease, oxygen supplementation increases the 6MWD (17, 59,
61, 63). Carrying a portable gas container (but not using it for
supplemental oxygen) reduced the mean 6MWD by 14% in
one study of patients with severe respiratory disability, but us-
ing the container to deliver supplemental oxygen during the
exercise increased the mean 6MWD by 20-35% (59).

Medications

The type of medication, dose, and number of hours taken be-
fore the test should be noted.

Rationale. Significant improvement in the distance walked,
or the dyspnea scale, after administration of bronchodilators
has been demonstrated in patients with COPD (62, 63), as well
as cardiovascular medications in patients with heart failure (19).

INTERPRETATION

Most 6MWTs will be done before and after intervention, and
the primary question to be answered after both tests have
been completed is whether the patient has experienced a clini-
cally significant improvement. With a good quality-assurance
program, with patients tested by the same technician, and af-
ter one or two practice tests, short-term reproducibility of the
6MWD is excellent (37). It is not known whether it is best for
clinical purposes to express change in 6 MWD as (/) an abso-
lute value, (2) a percentage change, or (3) a change in the per-
centage of predicted value. Until further research is available,
we recommend that change in 6 MWD be expressed as an ab-
solute value (e.g., the patient walked 50 m farther).

A statistically significant mean increase in 6MWD in a
group of study participants is often much less than a clinically
significant increase in an individual patient. In one study of
112 patients (half of them women) with stable, severe COPD,
the smallest difference in 6MWD that was associated with a
noticeable clinical difference in the patients’ perception of ex-
ercise performance was a mean of 54 m (95% confidence in-
terval, 37-71 m) (64). This study suggests that for individual
patients with COPD, an improvement of more than 70 m in
the 6MWD after an intervention is necessary to be 95% confi-
dent that the improvement was significant. In an observational
study of 45 older patients with heart failure, the smallest dif-
ference in 6GMWD that was associated with a noticeable differ-
ence in their global rating of worsening was a mean of 43 m
(20). The 6MWD was more responsive to deterioration than
to improvement in heart failure symptoms.

Reported Mean Changes in 6MWD After Interventions

Supplemental oxygen (4 L/min) during exercise in patients with
COPD or interstitial lung disease increased mean 6MWD by
approximately 95 m (36%) in one study (59). Patients taking
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an inhaled corticosteroid experienced a mean 33 m (8%) in-
crease in 6MWD in an international COPD study (16). Pa-
tients with COPD in a study of the effects of exercise and dia-
phragmatic strength training experienced a mean increase in
6MWD of 50 m (20%) (65). Lung volume reduction surgery in
patients with very severe COPD has been reported to increase
6MWD by a mean of 55 m (20%) (13).

Cardiac rehabilitation in patients referred with various heart
diseases increased 6MWD by a mean of 170 m (15%) in a recent
study (66). In 25 older patients with heart failure, an angiotensin-
converting enzyme inhibitor medication (50 mg captopril per
day) improved 6MWD a mean of 64 m (39%) compared with a
mean increase of only 8% in those receiving a placebo (19).

Interpreting Single Measurements of Functional Status

Optimal reference equations from healthy population-based
samples using standardized 6MWT methods are not yet avail-
able. In one study, the median 6 MWD was approximately 580
m for 117 healthy men and 500 m for 173 healthy women (50).
A mean 6MWD of 630 m was reported by another study of 51
healthy older adults (55). Differences in the population sam-
pled, type and frequency of encouragement, corridor length,
and number of practice tests may account for reported differ-
ences in mean 6MWD in healthy persons. Age, height, weight,
and sex independently affect the 6MWD in healthy adults;
therefore, these factors should be taken into consideration
when interpreting the results of single measurements made to
determine functional status. We encourage investigators to pub-
lish reference equations for healthy persons using the previ-
ously mentioned standardized procedures.

A low 6MWD is nonspecific and nondiagnostic. When the
6MWD is reduced, a thorough search for the cause of the im-
pairment is warranted. The following tests may then be help-
ful: pulmonary function, cardiac function, ankle-arm index,
muscle strength, nutritional status, orthopedic function, and
cognitive function.

Conclusions

The 6MWT is a useful measure of functional capacity targeted
at people with at least moderately severe impairment. The test
has been widely used for preoperative and postoperative eval-
uation and for measuring the response to therapeutic inter-
ventions for pulmonary and cardiac disease. These guidelines
provide a standardized approach to performing the 6MWT.
The committee hopes that these guidelines will encourage fur-
ther research into the 6MWT and allow direct comparisons
among different studies.

This statement was developed by the ATS Committee on Proficiency Stan-
dards for Clinical Pulmonary Function Laboratories.
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APPENDIX

The following elements should be present on the 6MWT worksheet and report:

Lap counter:

Patient name: Patient ID#
Walk#__ Tech ID: Date:
Gender: M F Age:_ Race:_ Height: __ft_ in, _ meters
Weight: _ 1bs, _ kg Blood pressure: __ /__
Medications taken before the test (dose and time):
Supplemental oxygen during the test: No Yes, flow__ L/min, type
Baseline End of Test
Time - -
Heart Rate -
Dyspnea ____ (Borgscale)
Fatigue ____ (Borgscale)
SpO, % %

Stopped or paused before 6 minutes? No Yes, reason:

Other symptoms at end of exercise: angina dizziness

Number of laps: (X60 meters) + final partial lap: meters

Total distance walked in 6 minutes:
Predicted distance: meters

Tech comments:

hip, leg, or calf pain

meters

Percent predicted:

%

Interpretation (including comparison with a preintervention 6 MWD):
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PARTICIPANT INFORMATION SHEET

| request your participation in my study on “A home-based rehabilitation intervention for people
living with HIV and disability in a resource-poor community, KwaZulu-Natal”. Before you decide
whether to participate in this study, it is important that you understand why the research is being
done and what your participation involves. Please take the time to read this information sheet
carefully before agreeing to participate in the study. If you are unable to read this information,
the researcher or a research assistant will be happy to read it to you.

WHAT IS THE PURPOSE OF THIS STUDY?

| am currently undertaking a doctoral degree, through the University of KwaZulu-Natal (UKZN),
Department of Physiotherapy. The study aims to investigate the effects of a home-based
rehabilitation programme on people living with HIV and physical disability. It is hoped that the
results of this study are able to contribute to the improved design of rehabilitation interventions
for people living with HIV and disability.

WHAT DOES THIS STUDY INVOLVE FOR YOU?

If you agree to participate in this study you will be randomly allocated into one of two study
groups. The groups will be randomly selected by a computer so you cannot choose which group
you are in. You will also not know which group you are in before consenting to take part in the
study.

Group 1 will be called the control group. If you are allocated to this group you will be provided
with written information on exercises to do at home that will help with your physical difficulties.
You will also be eligible to receive physiotherapy treatment at the the study hospital
physiotherapy department, if you are referred to this department by one of the hospital doctors.

Group 2 will be called the experimental group. If you are allocated to this group you will be
visited once a week by a trained community healthcare worker who will help you with exercises
in your own home, designed to help you with your physical difficulties. These weekly visits will
continue for a period of four months. You will also receive the written information given to the
participants in Group 1.

Whether you are in Group 1 or Group 2, you will be required to come to the study hospital on
two separate dates, four months apart. At both of these visits you will be asked to answer two
guestionnaires and perform two tests designed to assess your functional ability and level of
endurance. These visits will take approximately two hours each of your time. You will be
remunerated for your transport costs to and from the hospital, for each visit.

WHAT HAPPENS NEXT?
If you decide to take part in the study you will be asked to sign a consent form. A follow-up visit

to the study hospital will then be scheduled in order to conduct the first set of questionnaires
and tests. You will be given a copy of this patient information sheet for your own records.
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DOES MY PARTICIPATION IN THIS STUDY INVOLVE ANY PHYSICAL RISK?

There will be no physical risk if you are allocated to the control group. There may, however, be a
minimal chance of physical harm if you are allocated to the experimental group. While it is
anticipated that you will benefit physically from receiving weekly physical rehabilitation and
exercise supervision by a trained research assistant, some of the known side effects of exercise
include muscle stiffness, fatigue and minor joint pain. Every effort will be made by the research
assistants to ensure that the benefits outweigh these negative effects of exercise. However,
should these side-effects persist for more than three days, you will be referred back to the study
hospital for assessment and treatment, should this be required.

WHO WILL RECEIVE THE RESULTS OF THIS STUDY?

Your name and any other personal information will be kept confidential at all times. Information
from the study that may be presented or published will never identify you personally.

CAN | WITHDRAW FROM THE SUDY

The study is voluntary and you are free to withdraw from it, however your participation will be
greatly appreciated. If you decide to withdraw from the study, this will in no way influence your
continued treatment and care at the study hospital.

Should you have any questions please feel free to contact either of the individuals listed below.
You can also contact the UKZN Biomedical Research Ethics Committee with any concerns or
complaints you may have regarding this study.

Researcher: Mr Saul Cobbing Supervisor: Dr Jill Hanass-Hancock
Telephone (work): 031 2608147 031 2603125

Cell Number: 0846356006 07720196216

Email: cobbing@ukzn.ac.za hanasshj@ukzn.ac.za

UKZN Biomedical Research Ethics Committee
Telephone: 031 2604769

e-mail: BREC@ukzn.ac.za
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PARTICIPANT CONSENT FORM

l, , consent to participate in the study “A
home-based rehabilitation intervention for people living with HIV and disability in a resource-
poor community, KwaZulu-Natal” and have read and understood the study information sheet
outlining the purpose and requirements of my participation in the proposed study.

Participants’ Signature Date

Mr Saul Cobbing Supervisor: Dr Jill Hanass-Hancock
Telephone (work): 031 2608147 031 2603125

Cell Number: 0846356006 07720196216

Email: cobbing@ukzn.ac.za hanasshi@ukzn.ac.za

Biomedical Research Ethics Committee
Telephone: 031 2604769

e-mail: BREC@ukzn.ac.za
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Regular exercise is important for staying healthy, because it:

7

** Improves your cardiovascular fitness

»

%+ Improves your body composition

»

%* Increases your strength

7

% Improves your quality of life

DO/

%+ Keep active around the house — do not sit in a chair or lie in bed throughout the day

7

+* Warm up before exercise (march on the spot for 2 minutes lifting your arms and legs)

»

%+ Stretch your muscles after your warm up

»

% Walk regularly —try and walk 5 times per week

7

% Walk for 5 minutes and add one minute more each day until you are walking for 30 minutes

»

+» Choose other activities/types of exercise that you enjoy, including housework or gardening

7

+¢ Cool down and stretch after exercise

R/

%+ Drink enough water throughout the day but especially before and after exercise

R/

++ Eat regular meals with a good balance of different types of food

DO NOT x

+*» Smoke
+* Use drugs

7

** Drink an excessive amount of alcohol

»

%+ Eat uncooked meat or drink unpurified water

7

%+ Stop taking the medication you have been given by the clinic

If you are experiencing any physical problems such as weakness, numbness or pain remember
to ask the doctor at your next clinic appointment to refer you to the physiotherapist at .

_ If you have any other queries please phone _, aresearch
assistant at UKZN, on

Thank you again for agreeing to participate in this research.

3 UNIVERSITY OF
Saul Cobbing (University of KwaZulu-Natal) 2 KWAZULU-NATAL
;. T INYUVESI
Cell number: ||| EGEGzN . YAKWAZULU-NATALI
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WHOQOL (PRE)

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

8

Group

Code
001

002
003

004
005
006

007
008
009
010
011
012
013

1

014
015
016
017

121

018
019
020
021
022
023
024
025
026
027
028
029
030
031



032
033

034
035

036
037
038

039
040
041
042
043

044
045

1

046
047
048
049

122

050
051
052
053

054
055
056
057
058
059

060
061
062
063

1

064
065



066
067
068
069

070

071
072
073

074
075
076

control group

intervention group; 2 =

y
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WHODAS (PRE)

WHOTot

53 5S4 S5 S6 57 S8 S9 510 S11 512

Group S1 S2

Code
001
002
003

36
26
13

24
26
19
16
18
15
16
16
21

004
005
006
007

008
009
010
011
012

20
14
17
16
14
21

013

014
015
016
017
018
019

124

19
18
20
12
19
22

2

020
021
022
023

024
025
026
027

26
12
50
13
14
20
20

028
029
030

031



22
25
16
13
12
14
12
23
13

032
033

034
035

036
037

038
039

040

20
13
14
18
45

041
042
043

044
045

20
21

046
047
048
049

20
18

125

12
13
12
12
19

050
051
052
053

2

054
055
056
057
058
059

12
12
14
12
12
12
15
12
12
12
15

060

061
062
063
064
065



13
12
13
12
12
15

066
067
068
069
070
071
072
073
074
075
076

13

12
12
14
13

control group

9=

ion group;

intervent

1=
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RMI (PRE)

Code Group R1 R2 R3 R4 RS R6 R7 R8 R9 R10 R11 R12 R13 R14 R15 Rtot

001
002

12
14
15
15
15

003
004
005

15
15
15
15
15
15

006

007

008

009

010
011
012
013

15
15
15
15
15

1
1

014
015
016

N
N
~

15
15
15
12

017
018
019

020
021
022
023

15
15
14
15
11
15

024
025
026
027

14
15
12

028
029
030



10
11
13
15
12

031
032

033

034
035

15
14
15

036
037
038
039
040
041
042

14
15
10
15
14
15

043
044
045

13

046

g 047
048

2

14
15
15
15
15
13
14
14
15

049

050
051
052
053
054
055
056
057
058
059

15
15
15
15

060
061
062
063

14
15

15



15
14
15
15
15

064
065
066
067

068
069
070
071
072
073

15
15
14
14
15
15
14
15

074
075
076

control group

2=

intervention group;

1=
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248
250
377

94
91

176
118

24
20
20
20
20
22

102

98
69
71

171

20
16
16
16
20
16
16
14
16
16
11

98
72

032
033

78
91

119
101
145

79
98
100

116
132

86

034
035
036
037

271
215
335

79
107

95

97

74
102

148

146

89

121

87

64
61

74 114

80
81

291

64
76

125
128
113

20
24
22

91

118
117
108
122

038
039
040
041

174
192

83

74
69
70

77
107

93
75

83

160
208
215
283

128

22

79
57
77
86
107

83

120
116

22
20
22
26
22
24
22

54
78
80
112

71

111
121

042
043
044
045

79
40

89
53
49

16
16
18
20
16
16
16

87
93
114
112
159
115

83

1

187

51

87
109
108
152
101

149
226
232

58
51
112

83

71

71

046
047
048
049

82
99

67
97

97
86
74
83

2

253

74
67
105

22

75

68
55
81

131

265
300
268
250

152
149
120
121

22

95

151

16
16
16
16

050
051
052
053

22
22
22

61

127
115
169

60
73
72

87

66

71

84
68
80
87

83

97

242
221
246
219
261
345
235

105
132

22
22

57
90

79
60
88

108
111
130
115

16
16
16
16
16
16
16
16
16
16
16
18

62

054
055
056
057

80

125
123
135
107
102
147

22
20
22
22

75
87

75

87

86

84
74
77

71

68
84

63

87
67
64
77
101

147
123
115
155

058
059
060
061

79

63
84

22
22

69

197

90

84
79
71

246
280
269

94
68
87
68

126
105
167
131

22

75
79

137
119
152

062
063
064
065

22
22

72
85
79

60
99

63
61

1

242

22
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WHOQOL (POST)

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

8

7

Group 1

Code
001
002
003

23

005

006
007

008
009
010
011
012
013

g 014
015

1

016
017
018

019
020
021
022
023
024
025

4

4 4 4

026
027
028
029

030



031

032
033

034

035
036
037

038
039
040
041
042
043

4 4 A4

4

044

046
o 047

2

048
049

050

051
052

4 4 4 4 2 4 4 4 4 4 4 4 4 4 2 4 4 4 4 2

4

1

054
055
056

057
058
059

061
062
063



064
065

4 4 4 4

4

066
067

4 4 4

3

068
069

071

074

076

control group
participants who did not attend post-intervention testing

intervention group; 2 =

1=

Red



WHODAS (POST)

S3 S4 S5 S6 S7 S8 S9 S10 S11 512 WHOTot

Group S1 S2

Code
001
002
003

20
12
12

13
12
12

005

006
007

12

008
009
010
011
012
013
» 014

12
12
12
12

13
13
12
12
12
12
16
12
12
12
13

il
1

015
016
017
018
019

020
021
022
023

14
18
12
17

024
025
026
027
028
029
030

14
12
19



12
12
12
17
14
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12
13
13

031

032
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037
038
039

040
041
042

12

12
13
19

043
044

12
14
12
12
12

046

Q 047
048

2

049
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12

12

052

13
12
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054
055
056
057
058
059
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12

061
062

063
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RMI (POST)

R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15 Rtot

Group R1 R2

Code
001
002
003

13
15
15

15
15
15
15
14
15
15
13
15
14
14
13
15
15
14
15
15
15
13

005
006
007
008

009
010
011

012
013

1

014
015

[N
w

016
017
018
019
020
021
022
023

14

024
025
026
027
028
029
030

15

14

14



12

031
032

15
15
13

033

034
035
036
037
038

14
14
15
15

15

039
040
041

15
15
15
15
15

042

043
044

13

046
= 047

2

14
15
15
15

048

049
050
051

15

052

15
14

054
055

15
15
13
15

056
057
058
059

15
15
15

061
062

063



14
15
15
15
15
15

064
065
066

067
068
069

13

071

15

074

10

076

control group
participants who did not attend post-intervention test

;2=

ion group

intervent

1=

ing
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274
274
392
259

80
104

120

24
22

84
84
123

73

117
168
114

16
16
16
16
16
18
16
16
16
16
16
16
16
16

83

031
032

179

100

88

67
68
112

121

22

80
53
98

96
87

033

96
150

24
24

94
97
134

88

144

034
035

285
246
330

s
104

77
74
63

114
126

24

98
78

42

135
124
118

036
037

22

75
79

74
75
66
87
100

350
408
299

109
115
118
119

22
22
22

038
039
040

71

71

74
84

124
133

90
72

83
109

359
455

22
22

73

133

041
042
043

58
82
46

93

132

89

54
92

92
127

85

242
349

22

83

83

22 83

98

51

83

88

044

157

93

153
113

24

99
102

127 82

16
16
16
16
16
16
16

82

046

5 047
048

83
288

73
108

24
22
22
22

69
80
83
87

104
120
113
141

95

2

153
129
136

79

80
73

321
306

92

83

75

049
050

69

66
72

361
295

118 82
168

22

75

76
80

101
120

051
052

22

22

78

72

275
265
285
385

84
80
87

132
123

24
22

82

95
69
83

151
120
147
119
134
123

16
16
16
16
16
16

74
102

054
055
056

88

130
135
143
132

22
22
22

86

88
79
77
72

86

95

83

057
058

334

398

71

75

74

67
76

90

22

059

242

94
90
73

190
131
115

24

22

99
73

90
90

16 175
132
111

90
66

061

354

16
16

062
063

330

22

78

67

81
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Staff Training Schedule and Description

Training provider: Saul Cobbing (qualified Physiotherapist and Biokineticist)

Training venue: Study hospital (seminar room and hall for practical sessions)

Dates provided: Four consecutive weeks (January — February 2015).

Attendees: The five CCWs who conducted pre and post-intervention testing (here named S1,
S2, S3, S4 and S5) and the four CCWs who implemented the study HBR intervention (here
named S6, S7, S8 and S9).

Week 1:

Topic covered: Study description and research ethics

Attendees: All

Topic covered: Theory and practical application of four study outcome measures

Attendees: S1, S2, S3, S4 and S5

Week 2:

Topic covered: Basic human anatomy and physiology

Attendees: S6, S7, S8 and S9

Week 3:

Topic covered: Aerobic rehabilitation and provision of walking aids (theory and practice)

Attendees: S6, S7, S8 and S9

Week 4:

Topic covered: Strength and functional rehabilitation (theory and practice)

Attendees: S6, S7, S8 and S9
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Information and consent form for home-based rehabilitation workers

Title of Study: A home-based rehabilitation intervention for people living with HIV and
disability in a resource-poor community, KwaZulu-Natal

Investigators:

Saul Cobbing, Department of Physiotherapy, University of KwaZulu-Natal
Dr. Jill Hanass-Hancock, HEARD University of KwaZulu-Natal
Dr. Hellen Myezwa, WITS University, Johannesburg

Funders: National Research Foundation (NRF) Thuthuka Programme

Why are we undertaking this research?

You have been involved in this study as a home-based rehabilitation worker. We would
like to interview you in order for us to better understand the benefits and challenges of
the home-based rehabilitation intervention for both yourself and the participants in the
intervention. To assist you in deciding whether to participate in this interview, you should
understand its risks and benefits to be able to make an informed decision. Make sure that
all your questions have been addressed before agreeing to participate.

What is involved if | agree to participate?

In this interview you will be asked questions about the challenges you faced being
involved in this intervention, as well as the benefits you perceive to have gained from this
involvement. A voice recorder will be used to record your responses. This information is
purely for research purposes. The information will not in any way be used to monitor your
performance.
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What risks and benefits are there?

There are no risks involved in providing this information to the researchers. The benefit
of this research is that it will help reveal the benefits and challenges related to this
intervention, in order to improve similar interventions in the future.

How will we make sure that your information remains confidential?

All information shared will be kept confidential. No names will be included in any written
notes, publications or presentations. After the data is entered, electronic copies of the
data will be kept on a password protected computer and paper copies will be kept in a
locked cabinet in the lead researcher’s office in the Department of Physiotherapy, UKZN.

If you have any questions about your rights as a participant in this project you can contact
Saul Cobbing on 031 260 8147. You can also contact the UKZN Biomedical Research
Ethics Committee 031 260 4769 e-mail: BREC@ukzn.ac.za with any concerns or
complaints you may have regarding this study.

Can | withdraw from the study?

The study is voluntary and you are free to withdraw from it at any time.
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HBR Worker’s Consent Form

L (full names of participant) hereby
confirm that | understand the nature of the research project, and | consent to
participating in this study.

| consent to my interview being audio recorded.

| understand that | can withdraw from the project at any time, should | so desire.

HBR worker’s signature Date

YT = SRR (amagama aphelele ophendulayo)
ngiyaqinisekisa ukuthi ngigonda kahle okudingwa yilolucwaningo. Ngalokho-ke
ngiyavuma ukuzibandakanya kulolucwaningo.

Ngiyavuma ukuba lemibuzo engibuzwa yona igoshwe.

Ngiyagonda futhi ukuthi ngingayikhipha lemvume kulolucwaningo nganoma isiphi
isikhathi uma ngithanda.

Kusayina Obuzwayo Usuku
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COMMUNITY HEATHCARE WORKERS: Semi-structured interview Guide

10.

Can you describe the experience you have had while being a part of this study? (Lived
experience)

What were some of the challenges or barriers you experienced while doing your work on
this study?

What were some of the things that helped you and encouraged you to do your work on
this study?

What do you understand about disability? (Introduce ICF questions here, environment
etc.)

What is your understanding of using exercises to help people living with HIV?

What has been the highlight of working with the people in the community who were part
of the study?

Where there any changes in the way you have felt over time as the study progressed?
(Emotions? Feelings? Attitude)

What are some of your reservations or concerns now that the study intervention in
completed?

Given your experiences, how would you change the implementation of this home-based
exercise programme, if you were to be involved in this work in the future?

If programmes like the one you have worked on are to be implemented on a wider scale,
is there any advice you could give to researchers/funders/hospital staff to make sure that

they are successful?
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individuals with the disabilities related to HIV. Not only can South
African physiotherapists play a significant role in improving the
lives of PLHIV, but by responding proactively to the HIV epidemic
they can reinforce the relevance and value of the profession in this
country at a time when many newly qualified therapists are unable
to secure employment. This paper offers recommendations that
may help to fuel this response. These ideas include enhancing HIV
curricula at a tertiary level, designing and attending continuing
education courses on HIV and researching Southern African
rehabilitation interventions for HIV at all levels of practice.
Furthermore, it is vital that physiotherapists are at the forefront
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Sub-Saharan Africa bears an inordinate
share of the worldwide HIV burden, with
an estimated 11.3 million people living
with HIV (PLHIV) in 2009 (UNAIDS
2010). AIDS-related deaths have fallen
in this region from 1.4 million in 2001 to
1.3 million in 2009 and this trend looks
set to continue with the more wide-
spread availability and uptake of highly
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active anti-retroviral therapy (HAART)
(UNAIDS 2010). The statistics above
tell a story. Ultimately there will be
more and more people living with
HIV and consequently far more peo-
ple living with disabilities as a result
of their HIV infection (Myezwa et al,
2011, Nixon 2011). Physiotherapy as a
profession can play a key role in assist-
ing PLHIV manage these disabilities
and improve their holistic participation
in the occupational, social and recrea-
tional aspects of their lives.

The changing nature of the local HIV
epidemic coincides with an important
time in the evolution of the profes-
sion of physiotherapy in South Africa.
The occupational specific dispensation
(OSD) negotiations for physiotherapy
were completed in 2010, and resulted
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in salary increases for public sector
physiotherapists; primarily at Grade 1
level (NPSWU, 2010). Despite this
development, many qualified physio-
therapists perceive that the profes-
sion remains undervalued, both in a
remunerative sense and in terms of an
understanding of what physiotherapists
actually do as first line practitioners
(SASP, 2009). This is highlighted by
the shortage of physiotherapy posts at
a number of state institutions and the
difficulty facing some newly-qualified
physiotherapists in securing employ-
ment following their year of community
service. Despite these job shortages,
the number of physiotherapists being
trained at South African tertiary institu-
tions continues to increase, in line with
specific government directives to train



more health professionals (DOH, 2011).
For example, the annual first year intake
at the physiotherapy department at the
University of KwaZulu-Natal (UKZN)
has increased from approximately 30
students to more than 50 students in the
past decade.

The demand for any medical service,
such as physiotherapy, is determined
by a country’s burden of disease. It is
to be noted that the disease burden is
described by Disability Adjusted Life
Years (DALYs), a composite measure
which incorporates both the number of
years lost to mortality and the number
of years lived with disability (Murray,
1996). According to the proposed
National Health Insurance (NHI),
South Africa faces a quadruple burden
of disease, with the mortality and
morbidity related to HIV/AIDS second
only to non-communicable diseases,
resulting in this country having a burden
of disease almost double that of other
developing countries (Econex, 2009).
A correct analysis of this burden of
disease is crucial in the allocation of
resources and the forecasting of demand
for specific medical services. In April
2012, the Department of Health began
piloting the NHI in 10 selected districts
(DOH, 2012).

In order to enhance the relevance and
value of the profession, South African
physiotherapists working in all sectors
need to respond proactively and ener-
getically to the HIV epidemic (Myezwa
and Stewart 2012, Nixon 2011). This is
particularly important in ensuring that
physiotherapy is not forgotten when
any revised resource allocation occurs
under the NHI. This task should not be
borne solely by state physiotherapists,
but should be supported by physio-
therapists working in the private sector
as well as in tertiary education, all of
whom stand to benefit from an increased
understanding of the abilities and skills
of physiotherapists. Furthermore, it is
important that physiotherapists work
closely with other allied health profes-
sionals, such as occupational therapists
and speech therapists, in achieving these
goals. Interdisciplinary teams of health-
care professionals involved in rehabili-
tation can offer a range of rehabilitative
services through a comprehensive, coor-

dinated and collaborated programme
(Jelsma et al, 2002).

As experts in exercise, physiothera-
pists are ideally placed to offer services
to PLHIV, via the development of well-
planned and progressive rehabilitation
and exercise programmes. While physio-
therapists may be well aware of this, it
was encouraging to note that a recent
newspaper article in a national publica-
tion (Malan, 2012) outlined the crucial
role physiotherapists and other health
care professionals play in the function
and well-being of PLHIV, while at the
same time highlighting the fact that this
role is often not acknowledged. The
effects of exercise on the physical and
mental well-being of PLHIV have been
explored in a number of studies, many of
which have been conducted in the high
income countries. These studies are well
summarised in two systematic reviews
by O’Brien et al (2009 and 2010) on the
effects of resistance exercise and aero-
bic exercise interventions on PLHIV.
The conclusions were that there were
positive effects of exercise including
improvements in cardiopulmonary fit-
ness, muscle strength and certain meas-
ures of psychological status as well as
increases in body weight. Both forms
of exercise were further found to be
safe for PLHIV, incurring no additional
health risks to participants. Overall, no
significant changes in immunological
status (as evidenced by CD4 count
and viral load) were noted. Similarly,
in a low income East African context,
Mutimura (2008) found that exercise
does not negatively affect CD4 count
and improved several components of
quality of life, body fat distribution and
metabolic indices, which may in turn
have positive effects on HAART adhe-
rence and other treatment initiatives.
More research, however, is required
regarding the physiological and psycho-
logical effects of exercise and therapy
on PLHIV in a relatively under-funded
Southern African public sector context.

South Africa has taken a leading role
in producing research pertaining to the
rehabilitation of PLHIV and disability.
Myezwa et al (2009) conducted a study
to assess eighty HIV in-patients at the
Chris Hani Baragwanath Hospital in
Gauteng province, South Africa. Using
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the ICF checklist (WHO, 2003) to assess
the impairments, activity limitations and
participation restrictions experienced
by these patients, the researchers found
that over 70% of the participants in
this study reported impairments related
to digestive, neuromuscular, respira-
tory and sensory function as well as
emotional and mental problems and
decreased energy levels and sleep qua-
lity. These impairments led to activity
limitations such as reduced mobility
and problems with self-care as well as
participation restrictions, including the
ability to engage fully in community,
social and civil life. Other physio-
therapist-led studies found similar
impairments to be present in contrast-
ing settings (Jelsma et al, 2006, Van As
et al, 2008, Myezwa 2011). Ferguson
and Jelsma (2009) and Potterton et al
(2010) highlighted the motor and cog-
nitive developmental challenges facing
HIV infected children and the positive
influence of a home stimulation pro-
gramme.

Other disciplines have also revealed
data showing that impairments such
as HIV dementia (Joska 2010, Lawler
2010, Lawler 2011) neuropathy (Maritz
2010), depression and anxiety (Brandt
2009, Freeman 2007), changes in body
function such as pain (Friend-du Preez
et al, 2010, Nair and Muthukrishna
2009), fatigue (Nair and Muthukrishna
2009, Gerntholtz et al, 2006), emotional
challenges, sensory problems (Maritz
2010) as well as activity problems
particular in the area of mobility (Nair
and Muthukrishna 2009, Patel 2009)
and self-care (Oketch 2011) are preva-
lent in a significant amount of people
living with HIV (many of whom have
access to treatment). Not only do these
studies reveal the myriad of problems
that PLHIV face, but they further under-
score the urgent need for increased
therapy resources in the area of HIV
management.

Physiotherapy as a profession can
play a major role in improving both the
health and quality of lives of PLHIV.
Here, we offer recommendations on
the way forward and hope to encourage
discussion about possible solutions to
enhance future rehabilitation interven-
tions for PLHIV.
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PHYSIOTHERAPY TRAINING PRO-
GRAMMES TO ENHANCE HIV
CURRICULA:

An audit of physiotherapy curricula in
South African universities (Myezwa,
2008) revealed many gaps in the teach-
ing of HIV-related material to physio-
therapy students. It is therefore nec-
essary that these tertiary institutions
examine their curricula to ensure that
relevant and up-to-date teaching on
HIV is included. Ideally, academics
from the various training institutions
could collaborate in the design and
development of a comprehensive cur-
riculum (Myezwa and Stewart, 2012).
In an effort towards realising this goal,
a survey of 58 physiotherapy academic
staff at eight South African universi-
ties was recently conducted (Myezwa
et al, 2012). This survey found a high
level of consensus (above 80 percent)
amongst these academics as to which
HIV-related topics should be taught in
their individual programmes. These
topics included HIV pathophysiology,
anti-retroviral therapy, HIV-related dis-
orders and teaching on HIV and disabi-
lity. This theoretical grounding should
be reinforced and developed by ensur-
ing that students have frequent oppor-
tunities to treat and rehabilitate PLHIV
during their clinical placements. The
challenge now for individual institutions
is to ensure that these topics are main-
streamed into their curricula.

CONTINUING EDUCATION ON HIV
FOR ALL PRACTICING PHYSIO-
THERAPISTS:

Secondly, private and public sector
physiotherapists should be encouraged
to attend seminars or workshops on
topics pertinent to the physiotherapy
management of HIV. This would enable
physiotherapists interested in this clini-
cal area to update their knowledge in
this ever-evolving field. It might even
be suggested that, just as resuscitation
and ethics CPD points are required
for reregistration with the HPSCA, a
course in HIV should be included as
an additional requirement. In order to
both highlight the value that physio-
therapists as a profession can offer as
well as encourage multi-disciplinary
collaboration, it would be opportune to
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invite other health care professionals
to these training events. An example
of such a workshop is currently being
piloted by a collaboration between
the Health Economics and HIV/AIDS
Research Division (HEARD) and the
UKZN. (HEARD, 2012). The material
for the workshop will be available in
2013.

MORE RESEARCH IS REQUIRED ON
REHABILITATION IN THE CONTEXT
OF HIV IN SOUTH AFRICA:

Thirdly, there is a dearth of evidence for
interventions in HIV within a Southern
African context and it would be pru-
dent for the profession to accelerate and
facilitate the production of evidence
to inform physiotherapy practice and
education, and to contribute to HIV
policy. A pilot study conducted recently
by HEARD (Hanass-Hancock et al,
2012) indicates that HIV-related dis-
ability might not only influence adhe-
rence but might also be closely linked
to issues around mental health and
coping. Research should also explore
the role of rehabilitation, and physio-
therapy specifically, in improving
adherence to ART and other aspects so
crucial to the HIV epidemic.

PHYSIOTHERAPISTS NEED TO BE
PROACTIVE IN CLINICAL CARE:

Fourthly, it is important that physio-
therapists take an active leadership role
in initiating and directing multi-disci-
plinary responses to the rehabilitation
of PLHIV, rather than wait patiently
for referrals which may never appear
(Myezwa et al, 2009). This proactive
approach needs to be taken with an
understanding of the South African
Department of Health (DOH) vision
of public health care delivery in South
Africa moving towards community-
based care (CBR) and home-based care
(HBC) models. In addition the first line
practitioner status that physiotherapists
enjoy should encourage an approach
to screen assess and treat relevant pro-
blems among HIV patients. According
to the South African Department of
Health, (DOH 2001) these models pro-
mote the treatment of people in or near
their homes and encourage participa-
tion by people, responds to the needs of
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people, encourages traditional commu-
nity life and creates responsibilities.

PHYSIOTHERAPISTS SHOULD BE AT
THE HIV DECISION-MAKING TABLE:
Finally, in the longer term, it is crucial
that in the interests of the profession, all
physiotherapists are involved in dem-
onstrating the value that they can add
in both the public and private sectors
to stakeholders who are responsible for
policy formulation and decision-making.
This is obviously not limited to PLHIV
but in an ever-competitive resource-poor
South African context, physiotherapy
should ensure that they are in the van-
guard of the response to HIV-related
disability and impairments. In order for
our profession to grow and thrive it is
not good enough for physiotherapists
to merely know what they themselves
can do, it is vital that they let others at
all levels of health delivery know of the
positive impact they can have on PLHIV.

To conclude, physiotherapists should
be key role players in providing rehabi-
litation to PLHIV in the era of HAART.
The need for rehabilitation services will
increase as PLHIV live longer lives. The
onus lies on all physiotherapists to seize
this opportunity to promote the critical
role that the profession should be play-
ing in response to the HIV epidemic
in this country. With improved train-
ing and research in this area, proactive
clinical intervention and the building of
collaborative relationships with other
health professionals, physiotherapists
can add significant value to the lives
of PLHIV, while at the same time
strengthening the standing of the profes-
sion in South Africa.
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Abstract

Purpose: The purpose of this study was to describe the experiences of people living with HIV
(PLHIV) who had undergone a physiotherapy-led rehabilitation programme, with the aim of
informing and improving future rehabilitation. Methods: The study population included patients
living with HIV who were referred for physiotherapy rehabilitation at a public-funded KwaZulu-
Natal hospital. Eight participants were considered for final analysis in the study. A qualitative
research design was adopted using in-depth interviews to explore their experiences of their
rehabilitation programme. Additionally all eligible participants were requested to complete the
World Health Organisation Disability Assessment Schedule. Results: Participants presented
varying activity-related challenges with mobility, self-care and life activities being the most
severely affected areas. Participants showed little understanding of their health conditions,
prescribed medication and in some cases therapy. HIV and disability impacted their daily lives,
adversely affecting work and domestic activities. Although participants reflected positively on
the rehabilitation experience they faced a number of barriers to accessing continued
rehabilitation. Conclusion: PLHIV who experience disability are affected in major life areas but
the current model of delivering rehabilitation provides a number of barriers to patients. A more
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accessible approach of delivering HIV-care and rehabilitation needs to be developed.

» Implications for Rehabilitation

 Physiotherapists and other rehabilitation professionals, particularly those working in the
South African public sector, need to consider developing and implementing home-based
rehabilitation interventions for patients living with HIV and disability. This will counter some

of the barriers these patients face in accessing hospital-based therapy.

e With the increasing incidence of HIV-related disabilities as PLHIV live longer lives,
rehabilitation professionals working with this patient population should keep up to date with
recent literature and practical training courses related to the disease and its management.

Introduction

Sub Saharan Africa bears an inordinate share of the worldwide
HIV burden, with an estimated 11.3 million people living with
HIV (PLHIV) in 2009. Annual AIDS related deaths have fallen in
this region from 1.4 million in 2001 to 1.3 million in 2009 and
this trend looks set to continue with the more widespread
availability and uptake of highly active antiretroviral therapy or
HAART [1]. Data show that in Sub Saharan Africa the access to
HAART has increased from 2 to 27% in the period of 2002 to
2009/10. According to a recently published report by the
Actuarial Society of South Africa [2] an estimated 5.5 million
people are currently living with HIV in South Africa, more than in
any other single country in the world. Within South Africa itself,
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KwaZulu Natal has the highest HIV prevalence of all the nine
provinces, with 14.8% of the province’s inhabitants living with
HIV, as compared to the Western Cape, which has the lowest
prevalence of 5%. The report estimates that the annual number of
AIDS deaths in South Africa decreased from 257 000 in 2005 to
194 000 in 2010. These statistics indicate that there will be more
and more people living with, rather than dying of, HIV in South
Africa and more specifically in the province of KwaZulu Natal.
This is, of course, a positive development, but this increased
longevity has been mirrored by an increase in the prevalence and
impact of disability experienced by this population [3,4].
Literature also indicates that the effects of the increased
burden of diseases particularly in the eastern and southern African
region may also contribute to the increased disability prevalence
[5]. Depending on the source, between 12% and 24% of the South
African population is considered to have a disability which is
above the world average and one of the highest in Africa [6].
A recent scoping review [4] indicates that the disabling effects of
HIV, its opportunistic infections and the treatment of both affects
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a large number of people PLHIV including those on long term
treatment. The review, which focuses on hyper endemic countries,
summarises a wide range of research papers including a number
of health conditions (e.g. depression, lipodystrophy, peripheral
neuropathy, HIV dementia) that have the potential to develop into
disability. Some of these challenges can be addressed by
biomedical interventions. Others, however, need a more compre
hensive approach that includes rehabilitation.

Physiotherapy, as a profession, can play a key role in assisting
PLHIV to prevent and manage disability and therefore enable
holistic participation in the occupational, social and recreational
aspects of life [7,8]. The profession of physiotherapy is concerned
with the assessment and treatment of people challenged with a
wide array of neurological, musculoskeletal and respiratory
conditions. PLHIV are prone to opportunistic infections that
have the potential to damage one or all of the above physiological
systems [9]. Physiotherapists are therefore involved in the
rehabilitation of these patients [7].

In resource rich settings, this reality has been recognised for a
number of years [10]. Two comprehensive systematic reviews
have demonstrated that aerobic and resistance exercise interven
tions are not only safe for PLHIV, but confer a wide range of
physical and physiological benefits to these individuals [11,12].
Very little, however, is known about physiotherapy led rehabili
tation for PLHIV in countries with a widespread epidemic of HIV,
all of which are in resource poor settings. As a result there is
limited knowledge about PLHIVs’ experiences of, and access to,
rehabilitation in the context of HIV in southern Africa and it is not
understood which model of care is suitable in an epidemic country
with limited resources.

This study aimed to explore and describe the experiences of
patients living with HIV who participated in a rehabilitation
programme in a public funded KwaZulu Natal hospital. It aims to
present information on the participants experience with impair
ment activity limitations and participation restrictions as well as
the rehabilitation they received. Disability in this study was
framed through the International Classification of Function,
Disability and Health (ICF) [13]. The ICF adopts a bio
psychosocial approach that views impairments, activity limita
tions and participation restrictions in relation to associated
contextual factors, which are further divided into environmental
and personal influences [14]. This allows disability to be defined
beyond the medical model and places emphasis on the experience
of disability in a socially constructed realm dependent on
interrelated social, environmental and personal factors.

Methodology

In order to describe the experiences of PLHIV who experience
disability, a qualitative research design approach was applied in
this study. As this study was interested in the how the individual
participants interpret the physiotherapy led rehabilitation, a
phenomenological design was adopted. Phenomenological
research is an approach that examines ‘‘lived experiences’’ and
how the individual reacts to and makes meaning of the experience
[15]. The study conducted semi structured in depth interviews
after a period of rehabilitation, designed and supervised by
physiotherapists and conducted in the physiotherapy clinic or on
the medical wards of the research institution. The development of
the interview schedule was guided by the ICF framework [13].
This interview consisted of 14 open ended questions prompting
responses to health condition and the experiences of receiving
rehabilitation. In addition, information about the patients’ health
condition and degree of disability was obtained from the patient
files as well as the World Health Organisation Disability
Assessment Schedule (WHODAS 2.0) [16].
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Research setting

The study was located at a public funded hospital in a semi urban
area of KwaZulu Natal, South Africa. The hospital is a 200 bed
facility, serving a population of 750000 people. The hospital
provides a service for 4500 registered PLHIV many of those on
HAART [17]. The hospital includes a physiotherapy unit which is
staffed with one physiotherapist and two assistants. The hospital
lacks the financial means to support any type of occupational
therapy, speech therapy or mental health interventions. The
hospital works in cooperation with the Community Outreach
Center (a local NGO), which provides home based care (HBC)
services to the local community and complements the health
services from the hospital.

Study population and sample

The study approached all PLHIV who were referred to the
physiotherapy department at the study hospital during a randomly
selected five week period in July and August 2012. Individuals
were excluded if they were unable to communicate with, or
understand the researcher (e.g. due to advanced HIV dementia) or
were unwilling to participate in the study. The study used a
convenient sampling method dependent on who was referred to
the physiotherapy department during the period of the study.
The sample therefore includes participants just after an acute
period of illness as well as patients that were already clinically
stable. In line with phenomenological tradition, the study targeted
to recruit between 8 and 15 participants [18]. At baseline,
14 participants volunteered for the study and completed the
WHODAS 2.0. Four participants completed their rehabilitation,
but were lost to follow up as they did not return for the
post rehabilitation interview nor were they contactable through
the telephone numbers recorded in their patient files. One
participant had passed away since being discharged from the
hospital, while another participant did not arrive for the interview
after already having missed a number of scheduled appointments.
Thus, a total of eight participants, who completed both the
WHODAS 2.0 and the interview, were considered for discussion
in this study.

Data collection

Participants received rehabilitation over the course of a 5 week
clinical block at the hospital. Each participant received an
individualised rehabilitation programme, designed and supervised
by their designated physiotherapist. Participants filled in the
WHODAS 2.0 before beginning their rehabilitation. On comple
tion of their period of rehabilitation, individual participants
participated in an interview with the principal investigator and,
where necessary, a research assistant who was fluent in isiZulu.

Data analysis

Recorded data from participant interviews were transcribed and
translated where necessary. A second researcher crosschecked the
transcriptions and translations in order to improve the validity of
the reviewed data. The analysis was guided by thematic content
analysis, in order to identify any common categories and themes
that emerged from the data. This process was facilitated by the use
of NVIVO 10 software (QSR International, Doncaster, Australia).
The analysis process coded emerging issues first as taken from the
data and later submerged emerging issues into themes.

Ethical considerations

Permission to conduct the study was granted by the chief
executive officer of the hospital. Ethical approval was obtained
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from the UKZN Human and Social Sciences Research Ethics
Committee. Participants were given an information sheet out
lining the nature and requirements of the study, with the right to
withdraw at any point during the study and then asked to sign a
consent form. Participation was voluntary and a patient’s refusal
to participate in the study did not influence their ongoing
treatment. Participants were assigned codes in order to maintain
anonymity. No information regarding the participants’ involve
ment in this study was divulged at any point.

Results
Participants’ description

Participants in this study included four men and four women
ranging between the ages of 26 and 48 years and presenting
different types of health conditions. Table 1 provides a brief
summary of participants’ demographic and diagnostic informa
tion. This information was extracted from both the WHODAS 2.0
forms as well as the medical and physiotherapy notes in their
individual patient files.

The WHODAS 2.0 form was completed by each patient in
order to assess their level of physical and cognitive functioning as
well as their ability to participate fully in society. Table 2 shows
the scores of all eight participants for each of the six WHODAS
2.0 domains. This information was obtained prior to the
commencement of rehabilitation. A score of 1 indicates that the
patient has no difficulty at all with the task or activity assessed in
each question. A score of 2 indicates mild difficulties, 3 moderate
difficulties, 4 severe difficulties, while a score of 5 indicates
extreme difficulties or an inability to do the specified task. The
score given for each domain in Table 2 is an average of the scores
given for the questions asked for each of the six domains.

The domain scores from Table 2 indicate that participants
presented with varying degrees of disability and activity levels.
Six participants recorded low scores for the questions in the
cognitive domain. The mobility domain shows considerably
higher scores, with five of the participants scoring between

Table 1. Individual participant data.

Marital Health
Code Gender Age Education®  status Work status  condition
Pl Male 40 14 Married ~ Volunteer Hemiparesis
P2 Male 35 12 Never Unemployed  Hemiparesis
P3  Male 31 12 Never Paid work PTB
P4  Female 35 12 Never Unemployed PTB
P5  Female 48 8 Married ~ Self employed PN
P6  Male 45 3 Never Unemployed PTB
P7  Female 26 9 Married  Paid work Body Pain
P8  Female 40 3 Separated Unemployed PTB

“Total years of school and post school studies; PTB, pulmonary
tuberculosis; PN, peripheral neuropathy.

Table 2. WHODAS 2.0 domain scores.

Getting  Life
Code Cognition Mobility Self care along activities Participat ion
P1 2.7 4.8 35 3.0 5.0 49
P2 1.2 5.0 43 1.8 5.0 2.6
P3 1.7 42 2.8 1.2 4.5 33
P4 1.3 22 4.0 2.8 29 1.9
P5 1.3 1.6 1.0 1.4 1.6 1.3
P6 3.8 4.6 2.8 1.8 5.0 4.1
P7 1.2 1.2 13 1.2 2.5 2.0
P8 1.5 32 1.8 1.0 4.5 25
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3 (moderate difficulty) and 5 (extreme difficulty or an inability to
perform the specific task). The self care domain focuses on
activities such as washing, getting dressed, eating and living
on their own. The scores reflect a wide range in the ability of
participants to look after themselves. The fourth domain questions
participants’ ability to get along with other people. The partici

pants in this study recorded generally low scores for this domain.
The life activities domain questions participants on household
activities, such as cooking and cleaning, as well as work or school
activities such as the ability to get all their work tasks done well
and in time. Five of the participants showed very high average
scores in this domain. Finally, the participation domain explores
their ability to participate fully in society, including community
activities, as well as their ability to be able to relax and live with
dignity. Scores for this domain varied considerably for all eight
participants. The challenges illustrated by the WHODAS 2.0
scores were further elaborated upon by the individual participants
in their interviews.

Interview data

The emergent themes from the eight interviews reflect repeated
participant responses. Participants elaborated on three main
themes: the understanding of their health condition, their activity
limitations and participation restrictions and their experiences
with rehabilitation. These themes are discussed in more detail
below.

Understanding of health condition and impairment

Only one of the eight participants indicated that they fully
understood the reason for their admission to the hospital. For
instance a female patient (participant 8) who was referred for
pulmonary tuberculosis (PTB) and experienced high degrees of
disablement in the mobility and life activity domains revealed:

“I was ill and I did not know what was wrong with me.”
(Participant 8)

Although participants agreed to the researcher accessing their
patient files and information only three participants alluded to
their HIV status, with only one of the participants, Participant 5,
directly referring to the disease.

““Then I started my AIDS”’. (Participant 5)

In contrast to the relative silence regarding their HIV status,
most of the participants readily discussed issues relating to their
prescribed medication, although only two participants actually
mentioned the phrase ‘‘ARVs’’ or a similar term. This is despite
the fact that all of the participants, with the exception of
Participant 1, had, according to their patient files, been initiated
on ARVs at the time of the interviews. This silence might point
towards learnt behaviour: trying to avoid HIV disclosure through
identifying medications as ARVs.

Beside the lack of understanding their health conditions and
silences around HIV all eight of the participants in this study
described a wide range of issues on the body function level, of
both a physical and cognitive nature. Pain was a common theme
emerging from the data. For instance Participant 7, a female
patient, referred to the hospital for non specific ‘‘body pain’’
describes her experience below:

“Yes, my body is also itchy. It’s my bones, my bones are
painful. They get painful especially if I have been too cold,
they get painful’’.
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Fatigue and tiredness was another theme described by the
patients. Participant 8, diagnosed with PTB, described how her
illness left her without energy:

““I got ill in such a way I did not have power’’. (Participant 8)

Similarly, patients discussed other changes in their sensation.
Some participants described signs of peripheral neuropathy, a
condition in which the individual feels severe irritation on the
hands and feet. Participant 6, also diagnosed with PTB, described
this sensation in the following way:

““The illness got me when I was in the hospital ... my feet
were shocked where I felt pins and needles underneath my feet
and toes. Then my legs got shocked’’. (Participant 6)

Similar to their HIV diagnosis, these comments show that
participants were able to describe symptoms but not able to
actually label their health condition which was the reason for their
referral in the first place. Again, this might point towards a lack of
understanding of the actual health condition that the patients were
referred to for physiotherapy.

Activity limitations and participation restrictions

A number of participants recorded very high average scores in the
mobility and self care domains of the WHODAS 2.0 prior to their
rehabilitation. Participant 1, a male patient who reported extreme
difficulty or an inability to do any of the tasks outlined in the
mobility domain and moderate to severe difficulty in the self care
domain, gave the following response which illustrates how
severely activity limitations can affect a participant’s domestic
life in a period of acute illness:

““I was confined to my bed, I could not do things for myself.
I had to be helped. Even to the toilet, even to take my baths in
the morning. Some people had to come and bath me on the
bed, you can imagine. Such an experience, I have never had it
in my life’’. (Participant 1)

However, disability was still prevalent in the patients
even after a period of acute illness had ended. The above
participant, for instance, revealed how his loss in mobility
affected his working and social life long time after his acute
illness:

‘I tell people I was not working before and now I am not able
to go around for evangelism the way I used to before’.
(Participant 1)

For this individual, the fact that he could not walk for long
distances was a severe set back, reducing his participation in his
community and impacting on his spiritual life.

The interviews also revealed other long term effects on
the participants’ lives. In particular the ability to work
was discussed by a number of the participants. Similar to
the quote above, Participant 3 described how his illness and
his loss of activity continues to limit his ability to secure
and retain paid employment. In the interview he described
how he was not able to keep up with the standards requested
at work:

“No, it’s because when I got them [work opportunities]
I couldn’t reach the expected work levels when I was
employed’’. (Participant 3)

Participants’ description of the rehabilitation experience
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The interview responses by the eight participants included
both positive and negative experiences of the rehabilitation
process. Five of the participants described how rehabilitation had
benefitted them with respect to specific activity limitations such
as self care and domestic activities. For instance, Participant 4
discussed his improved ability to perform self care, an area which
is particularly important to patients as it may improve their
dignity and also reduce reliance on other household members,
who can then focus on providing an income instead of care:

“Yes it helped me. I now can wake up and walk to the toilet.
I couldn’t walk at all before”’. (Participant 4)

While there were no reports reflecting negative effects of the
rehabilitation, one participant reported that despite the interven
tion his loss in body function was so severe that he felt as if he was
dying.

“‘No it [physiotherapy] has not helped me because I am still
dying’’. (Participant 6)

This response may also indicate a lack of hope and a possible
link to mental health and experiences of depression. It is possible
that his therapy package needed some additional support such as a
support group or mental health intervention. His experience also
speaks to the comments by other participants who provided a
more positive testimony in regards to rehabilitation. These
participants also reflected on positive attitudes or mental strength
being a key factor in the success of their rehabilitation progress.
For instance participant 3, who was diagnosed with PTB,
elaborated on the reasons that he attributed to the improvement
of his condition. He identified his own commitment during the
rehabilitation process as crucial for this process:

“It was commitment...Yes I would [come back for treat
ment], since all that I want is to be better’’. (Participant 3)

Unfortunately a number of participants revealed that they were
unclear about the purpose of the rehabilitative sessions that they
received. The responses of three participants (Participants 3,
7 and 8) revealed that the participants were unaware of having
received any rehabilitation at all. For instance, Participant 7
reported that she had not received any therapy, beside the fact that
her patient chart indicated that she participated in at least three
individual rehabilitation sessions.

““There was a lady who came to me and asked questions then
wrote down but she never showed me anything. She said she
would come back but never came back’’. (Participant 3)

This lack of understanding could be associated with a lack of
quality of care or a lack of knowledge around the purpose of
rehabilitation with regards to improving the patient’s health
condition. It could also be associated with a degrading ability to
memorise and comprehend important information. All are plaus
ible explanations that this study could not explore further.

The above responses demonstrate that despite receiving similar
rehabilitation, individual patients will have very different experi
ences and opinions of the value of receiving this care. Therefore
this study also highlighted the challenges associated with
providing this care.

Barriers to rehabilitation

Issues around barriers and obstacles emerged throughout each of
the eight interviews. Each of the participants faced challenges
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while accessing rehabilitation and healthcare services. All eight
participants reported financial barriers. This is mirrored by the
difficulties the researcher had calling the participants for inter
views, in most cases having to phone family members or friends
of the participants to arrange a suitable date and time to meet. The
cost of making a phone call was beyond many of these
participants’ means and therefore they probably used pay as you
go cards when they were able to afford them. As a result, the
ability to contact participants via phone fluctuated. For all
participants, their poverty was compounded by their difficulties in
returning to work. Most participants reflected that they had
difficulties in paying for transport and getting to and from the
hospital. None of the participants owned a car or other type of
transport and therefore used the common South African taxi
transport system. For instance, Participant 5 described the
financial cost of her attending one rehabilitation session:

““When I come, I pay $4 for physio. Then I [also] pay for the
taxi. It’s $1 to come here, $1 to go back, you see?”’
(Participant 5)

Transport cost is an issue for many people in South Africa,
who will therefore choose to walk. However, for these participants
walking was a challenge as a result of their mobility limitations.
Participant 6 described that even walking a short distance of about
50m from the outpatient department (OPD), where the local
transport drops them, to the physiotherapy department at the
hospital was a considerable challenge.

‘I easily get out of breath and I have no power, walking from
OPD to here I was in trouble’’. (Participant 6)

Seven of the eight participants discussed the possibility of
receiving rehabilitation in their homes as a positive alternative,
due to the difficulty they had in getting to the hospital for
treatment. Participant 2, for instance, elaborated on this:

““I don’t have it [transport], but if the physiotherapy can have
it, they can reach that home. Then I will be glad for them to
come’’. (Participant 2)

Issues around transport were mentioned by most participants
and were either related to financial issues or the ability to use the
transport and cope with a smaller walking distance that still
needed to be overcome.

Discussion
Increasing knowledge of health condition and medication

Both HIV and PTB are very prevalent conditions in South Africa
[9] and patients need to understand these conditions in order to
conduct the appropriate health seeking behaviour. It is, therefore,
alarming that the data indicates that some of the participants did
not fully understand their conditions, the medication and therapy
associated with it. This is despite the fact that the patients had
seen several health care professionals. It is possible that this
phenomenon is related to a lack of education in this population as
well as the memory loss associated with HIV [19]. Ideally, an
institution’s multi disciplinary team should work in concert to
educate patients. The reality, at this institution (and many other
South African public sector hospitals) is that they do not have the
financial resources to employ the necessary numbers and diversity
of health professionals to give the required assistance and
education to the very high numbers of PLHIV. The multi
disciplinary team at the study setting is limited to doctors and
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nurses and one qualified physiotherapist, with no psychologist,
occupational therapist or speech therapist employed at this
hospital, a relatively large facility serving a huge population
[17]. This lack of knowledge therefore may be seen as a failure of
the health system in many respects, rather than the fault of
individual patients. A recent study targeting health care workers
in the same setting indicated that nursing and other non therapy
staff exclusively used referral systems in cases of disablements in
their patients living with HIV [20]. The study also revealed that
these health care workers were not aware of what happened with
these referrals and what kind of additional intervention or therapy
their patients were taking up. This indicates a lack of commu
nication between the multi disciplinary team in this setting.
However, one also needs to understand that this setting includes a
number of structural challenges. For instance any patients
requiring therapy separate from physiotherapy interventions will
be referred to other health facilities with little room for staff
interactions, apart from written communication.

In contrast to the above reality at the study setting, literature
indicates that inter disciplinary teams of healthcare professionals
involved in rehabilitation can offer a range of rehabilitative
services through a comprehensive, coordinated and collaborated
programme [21]. As members of the multi disciplinary health
care team, physiotherapists spend a considerable time with
patients and have ample opportunities to educate patients about
their condition. Lack of communication within the multi discip
linary team can influence quality of care for the patients [22]. It is
thus vital that physiotherapists find out the exact nature of each of
their patient’s diagnosis from the attending doctor or nurse, so as
to assist in reinforcing patients’ knowledge of their health
conditions beyond rehabilitation and in so doing improve
treatment outcomes. Information needs to be provided both to
and from the rehabilitation staff. Based on this information, it may
also be of value to integrate written and graphic material (in
simplified formats) on common health conditions related to HIV
within the physiotherapy treatment environment. This could be
posted on clinic and ward noticeboards and provided to patients
throughout the rehabilitation process.

Tackling stigma

Most participants were evasive around the topic of HIV with only
one participant referring directly to his HIV status. This is despite
all participants having been counselled regarding their positive
HIV status (confirmed by their medical files). The silence
surrounding one’s HIV status is common amongst PLHIV
throughout the world [23] and may be further fuelled in South
Africa by the prevailing stigmatisation of PLHIV in their own
communities [24 26]. The stigma associated with HIV and AIDS
is further compounded by the stigma of disability [20,27]. From
their interview responses, it would appear that the participants
were far more comfortable talking about the symptoms, impair
ments and activity limitations associated with HIV than they were
discussing the disease itself. Being aware of, and sensitive to,
issues of denial and stigma when treating PLHIV may enable
therapists to better gain patients’ trust and further improve the
effectiveness of prescribed treatments. This awareness can be
attained and retained by regular staff training in the form of multi
disciplinary workshops and individual professional development
activities.

While physiotherapists are not involved in prescribing or
dispensing medication, they should be aware of the potential side
effects of HAART medication, which can raise further issues of
stigma and negatively affect adherence [7]. Physiotherapists can
also play a key role, as members of the wider multi disciplinary
team, in reinforcing and encouraging PLHIV to adhere to taking
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their tablets on time every day. Non adherence to HAART is a
major concern as it leads to faster disease progression as well as
the development of resistant strains of HIV [28]. Particularly in an
HIV endemic country, a review of the undergraduate physiother
apy training curriculum may be required to ensure that all
qualifying physiotherapists are informed of the indications and
side effects of HAART medication as well as knowledge related
to opportunistic infections. Postgraduate training and multi
disciplinary workshops can ensure that qualified physiotherapists
are able to update their knowledge in this area.

Overcoming impairments, activity limitations and
participation restrictions

Some of the health conditions and physical impairments related to
HIV are documented and include weakness or paralysis of
muscles [29], peripheral neuropathy [30], inflammatory joint
conditions [31], impaired lung function [30] and the widespread
prevalence of pain [20]. Physiotherapists are directly concerned
with treating the impairments related to the neurological,
musculoskeletal and respiratory complications of HIV infection,
as well as providing rehabilitation to counter the activity
limitations and participation restrictions related to these impair
ments. The participants’ responses in this study highlighted the
close inter relationship between impairment (e.g. weakness) and
activities (e.g. going to the toilet and bathing), thus confirming
the value of considering a patient’s overall health holistically via
the use of the ICF framework [13]. It is vital that physiotherapists
identify all levels of disability that patients may experience with
regard to their participation in school, work or community
pursuits. Physiotherapists could use the WHODAS 2.0 instrument
to collect this information. This tool has been found to be a valid
measure of disability across different populations [32,33].

It is vital that physiotherapists are involved in the design and
development of rehabilitation interventions that address the
various impairments, activity limitations and participation restric
tions facing PLHIV. These should involve the wider multi
disciplinary team, patients’ families and most importantly each
individual patient. In this context it is imperative that alternative
rehabilitation interventions or approaches (e.g. to overcome
financial barriers or communication barriers within the rehabili
tation team) are explored in the South African public health
sector.

In addition to the above, physiotherapists and other rehabili
tation professionals need to be closely involved in the develop
ment and provision of assistive devices. Patients may need
support with mobility or with self care at home that goes beyond
rehabilitation sessions. However, the cost of these assistive
devices, such as walking aids and wheelchairs, often exceeds
the budgets of public service rehabilitation services and is
certainly out of reach of many patients themselves. Novel, low
cost solutions need to be researched and developed and where
appropriate, the use of these devices must be incorporated into the
education of physiotherapists and other rehabilitation
professionals.

A significant challenge to physiotherapists is the frequent
presence of cognitive deficits and mental health conditions related
to HIV [4]. These deficits may include loss of concentration, poor
memory and social withdrawal [28]. A systematic review of
the mental health of PLHIV in Africa indicates a prevalence of
44 55% of psychiatric disorders in PLHIV with a psychiatric
morbidity of 75% noted in one Zimbabwean study [34]. Anxiety
or depression are the most common mental health problems with
20 30% of PLHIV being diagnosed with depression and 30 64%
of PLHIV experiencing symptoms of depression [34]. Studies
suggest that aerobic exercise and resistance exercise interventions,
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which are both routinely included in physiotherapy led rehabili
tation programmes, are linked to improvements in the
psychological status of PLHIV [11,12]. This again points to the
importance of the multi disciplinary team working together, in
this case the professions of physiotherapy and psychology, in an
effort to improve both physical and cognitive treatment outcomes.
Although physiotherapists are not qualified to give psychological
counselling, they are able to engage with the patient in regards to
his mental wellbeing and are able to provide referrals where
necessary. Consequently, physiotherapists need to engage with
mental health professionals in their local area and discuss the
appropriate screening tools as well as indications for referral.

Rehabilitation experience and structural barriers

Five of the eight participants reported how the rehabilitation
helped them overcome their activity limitations and participate
more fully in life situations. By employing a combination of
resistance and aerobic exercise interventions, rehabilitation had a
largely positive impact on these participants. This supports the
evidence revealed by two systematic reviews outlining the
positive effects of exercise for PLHIV [11,12]. Not all the
interview responses, however, were positive regarding individual
experiences of rehabilitation, with three participants reporting that
they did not receive any treatment from a physiotherapist. These
responses are directly contradicted by information contained
within these participants’ patient files, which contain written
evidence that all three of them were in fact treated by the
physiotherapist on two or more occasions. It is possible that
participants simply forgot that they had received any rehabilita
tion, which in some cases was a month before the interviews took
place. Alternatively, this memory loss may indicate possible
HIV related cognitive deficit. Research conducted in a southern
African context [35 37] has outlined the neurocognitive deficits
related to HIV, which include problems with memory. Whatever
the explanation for this apparent anomaly, the onus rests on
physiotherapists to continually educate patients with regard to
both a wider explanation of the profession itself as well as the
specific goals of each individual rehabilitation programme. Where
possible, caregivers should also be included in this education
process, to aid patient recall and adherence to their rehabilitation.
Simplified information material might also be helpful to the
patients and enable them to self administer therapeutic exercises
where appropriate and in doing so reinforce their understanding of
their conditions as well as increasing activities related to the
improvements of this condition.

Participants reported a number of barriers that limited their
ability to access continued rehabilitation. All interviews indicated
that the financial and physical challenges of getting to the hospital
for treatment are significant factors dissuading patients from
returning for further care. These barriers were mainly related to
transport costs and long ways to the physiotherapy department
(even within the hospital premises). The fact that 6 out of the
14 patients were also lost to follow up indicates an accumulation
of barriers to access services as well. Patients at the hospital are
requested to pay a nominal amount of $4 for each physiotherapy
treatment session. This may seem a small amount of money,
compared to private physiotherapy rates, which can be 10 times
that amount, depending on the type of treatment provided [38].
However, $4 is still beyond the means of a large number of
unemployed South Africans, who do not necessarily receive any
unemployment benefit. These financial difficulties were further
exacerbated, in some cases, by the physical difficulties that
participants had in walking from their home to a taxi and from
where the taxi dropped them to the hospital. Home visits might
also be a feasible option for this setting as the community
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outreach programme of this hospital is already visiting homes
in its home based care service. However, at the time of
investigation, the community health care workers at the study
site were not trained to perform any type of rehabilitation for
these patients.

The barriers discussed by the eight participants in this study
reflect a reality that appears contrary to the guidelines written by
the South African Department of Health (DOH) in 2001 that
promote the treatment of people in or near their homes, in order to
respond to the needs of people and encourage traditional
community life [39]. Now, 12 years later, this study indicates
that in this semi rural KwaZulu Natal hospital patients still
have to commute considerable distances, at great financial
and physical cost, in order to access the rehabilitation they
require. To the researchers’ knowledge, of the 200 community
rehabilitation facilitators working in over 100 communities in
South Africa [40], none of them work in the geographical area
served by the study hospital, an area with a population of over
750000 people [17].

People living in the Western World have improved access to
rehabilitation professionals, as compared to their southern African
counterparts, simply as a result of there being significantly more
qualified rehabilitation professionals in the West, per head of
population as well as more accessible and affordable public
transport. Recent World Health Organisation statistics reveal that
there are more than 20 physiotherapists per 10000 population in
Finland as compared to less than two physiotherapists per 10000
population in South Africa [41]. Denmark has approximately
11 occupational therapists, compared to less than one occupa
tional therapist in South Africa, per 10000 population. Those
responsible for the allocation of funding and resources may argue
that the South African government cannot afford to train and
place more rehabilitation professionals. However, Green et al.
[42] argue that improving the delivery of services to PLHIV not
only makes clinical sense, it also has the potential to save
healthcare systems money they would have otherwise spent on
hospitalisation due to acute illness and the provision of second
and third line HAART regimens. Thus, by improving rehabilita
tion for PLHIV it may be possible to decrease the number of
hospital visits that PLHIV are required to make due to exacer
bation of any of their physical impairments. It may also hold
potential to improve adherence to HAART, as people are less
likely to continue to experience severe side effects. To paraphrase,
Nixon et al. [7], while medicine (in the form of HAART) may
add years to the life of PLHIV, it is rehabilitation that can add
life to years.

Study limitations

Of the 14 individuals who satisfied the inclusion criteria for this
study and completed the WHODAS 2.0, only eight participants
were able to attend the post rehabilitation interviews. This study
explores the experience of these eight participants and is not
representative of all PLHIV in South Africa. Thus, more value
may have been added to the findings had it been possible to
interview more participants. Five of the eight participants were
interviewed by the isiZulu speaking research assistant. While the
principal investigator was present at all five of these interviews
and participated in the asking of questions, via translation, it is
possible that some of the meaning may have been lost in the
translation and transcription of the interview data. Although this
was unavoidable due to the language barrier between the
researcher and the participants, it should be noted as a limitation
to this study. To attenuate this potential limitation, the research
assistant received thorough prior training to help ensure the
quality of the interview delivery.

HIV rehabilitation in South Africa 1693

Conclusion

While the majority of participants found the rehabilitation they
received to be beneficial, they also reported a number of barriers
that they faced with regards to receiving continued rehabilitation.
These barriers included a lack of transport to get to their nearest
hospital, a lack of money to pay for transport and continued
rehabilitation, physical difficulties in accessing rehabilitation
services as well as a dependence on others to enable them to
access this care. In addition, participants experienced multiple
forms of disability (such as pain, mobility restrictions, self care
and mental health problems), which require a holistic approach to
care. Mental health issues related to HIV were also identified in
this study and may be a result of additional health conditions and
influence adherence to treatment (HAART and rehabilitation)
negatively.

This study suggests that an alternate model of delivering
rehabilitation to PLHIV in South Africa, which addresses in
particular structural and communication barriers, may need to be
developed. This model should respond to the varying needs of this
vulnerable population and be designed to promote increased and
improved access to rehabilitation services. The adaptation and
assessment of rehabilitation models for PLHIV in South Africa
and the responsibility of implementing these models into practice
should directly involve health professionals within in the field of
rehabilitation, working together with the wider multi disciplinary
healthcare team.
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