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ABSTRACT
Background
The rehabilitation of stroke patients can occur at different settings. These
include in-patient settings, such as stroke units or general rehabilitation wards
and out-patient settings, such as out-patient departments attached to
hospitals, day hospital departments and the patients’ home. In South-Africa,
day hospitals have been upgraded and are now referred to as Community
Health Centres which provide comprehensive health services to the
population. In the Western Cape these centres are faced with the
rehabilitation of stroke patients who have been discharged early from hospital
during the acute stage or who have never been admitted to hospitals. To date
there is a lack of best practice guidelines and formal evaluations in terms of
efficacy and effectiveness of rehabilitation at these centres. The aim of the
study was therefore to investigate the rehabilitation of stroke patients at
Community Health Centres in the Metropole Region of the Western Cape.
The structure, process and outcomes (SPO) model was used as a conceptual
framework in this study.

Methodology
The study was conceptualised as having three district parts that incorporate
different research designs namely, survey research, as well as longitudinal
and cross-sectional observational studies. Part one reported on survey
techniques that addressed the research questions relating to the structure of
rehabilitation. For this part of the study the sample consisted of all therapists
employed at the Community Health Centres to collect data relating to
structure which comprised the staff and equipment available for rehabilitation

of stroke patients at the centres. A self-administered questionnaire was
developed by the researcher to gather information for this part of the study.
Part two incorporated a longitudinal observational study to collect data relating
to the participants’ outcomes. The outcomes investigated related to participant
impairments, activity limitations and participation restrictions and was
collected at baseline, 2 and 6 months post stroke. A number of standardized
outcome measures were used to collect this data. These measures included
the Rivermead Motor Assessment Scale, the Barthel Index, the Nottingham
Extended Activities of Daily Living Scale and the Modified Rankin Scale. Part
three reports primarily on the cross-sectional, observational study which
addressed the research questions relating to the process of rehabilitation. The
study sample used to collect the data related to services received, the number
of therapy sessions and the intensity of physiotherapy was the same sample
used in the part 2 of this thesis. To collect data relating to the content of
physiotherapy a purposive sample (n=13) was selected from this sample.
Process information was gathered by viewing the therapists’ records, a
questionnaire completed by the participants and video-recordings.

The data was captured and analysed using Microsoft excel, SPSS version 15
and 16 and SAS. Descriptive statistics were used to determine, frequencies,
means, standard deviations, medians and inter-quartile ranges. A mixed
effects regression model was used to determine the difference between the
score of Rivermead Motor Assessment Scale as well as the scores of the
Barthel Index at the different assessment periods. Multiple linear regression
analysis was used to determine the factors, which predicts impairments and
activity limitations at 6 months.

The necessary ethical considerations were adhered to during the
implementation of the study. Permission to conduct the study was requested
and granted; written informed consent was requested from the participants or
a caregiver.

Results
At Community Health Centres in the Metrolpole Region of the Western Cape
therapy services available for rehabilitation are lacking especially occupational
and speech therapy. Only 20 of the 39 centres in this region, offered
rehabilitation services. More importantly the services that are available are not
coordinated optimally. To determine outcomes of rehabilitation 100 first ever
stroke patients were recruited. There was a 24% drop out rate in the study.
The study sample of stroke consisted of equal numbers of male and females
who had a mean age of 61 years. The majority of the participants’ diagnosis
of stroke was made on a clinical basis and the intake assessment was
performed at a median of 21 days post-stroke. A statistically significant
improvement was noted in both motor impairments (as measured by the
Rivermead Motor Assessment Scale) and activity limitations (as measured by
the Barthel Index) between baseline and 2 months but not between 2 and 6
months post-stroke. Transport was the extended activity that the majority of
the participants could not perform independently even at 6 months poststroke. The participants had major participation restrictions with regards to
work, social and leisure activities and caring for their families. Only a few of
the participants were able to return to these roles post-stroke. The motor
impairment and functional activity scores at intake significantly (p<0.05)
predicted these outcomes at 6 months. The number of hours of therapy also

significantly predicted the impairment in gross motor function at 6 months
(p<0.05) while gender and age significantly predicted functional limitations at
6 months (p<0.05). With regards to content of physiotherapy the most
frequently occurring categories were relearning selective movements (median
10.21 minutes), mobilizations (median 6.67 minutes) and standing and
standing balance (median 6 minutes). Almost half (49%) of the participants
received between 1 and 4 hours of physiotherapy over a 6 month period.

Conclusion
The stroke patients receiving rehabilitation had mild strokes but had moderate
to severe activity limitations. They had participation restrictions and could not
return to previous roles. The initial scores of the Rivermead Motor
Assessment Gross Function and number of hours of physiotherapy predicted
gross motor impairment at six months post stroke. The initial scores of the
Rivermead Motor Assessment Leg and Trunk Function predicted leg and
trunk impairment at 6 months, while the initial scores of the Rivermead Motor
Assessment Arm Function was the best predictor of upper limb impairment at
six months post stroke. The initial scores of the Barthel Index were the best
predictors of activity (functional) limitations at 6 months. There is a lack of
therapy services to provide rehabilitation at the Community Health Centres in
the Western Cape. However, services that are currently available are not
coordinated which negatively impacts effective rehabilitation. Findings about
the process of rehabilitation indicated that physiotherapy services were of a
low intensity. The number of therapists working at Community Health Centres
should be increased which could result in an increase in the intensity of
therapy. The therapist should use a standardized outcome measure to screen

patients who could benefit from more intensive rehabilitation. The therapist
should focus their interventions to address the activity limitations and
participation restrictions of stroke patients accessing Community Health
Centres for rehabilitation. The information obtained in the study could be used
to improve the rehabilitation of stroke patients at Community Health Centres
in the Metropole region of the Western Cape.
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DEFINITION OF TERMS
Activity: “The execution of a task or action by an individual” (WHO, 2001)
Activity limitations: “Difficulties an individual might have in executing
activities” (WHO,2001)
Impairments: “Problems in body functions or structure as a significant
deviation or loss” (WHO,2001)
Instrumental activities of daily living: Activities needed to maintain the
household and function in the community
Outcomes: A patient characteristic that occurs after a stroke that is expected
to change after an intervention
Participation: “Involvement in a life situation” (WHO,2001)
Participation restrictions: “Problems an individual may experience in life
situations” (WHO,2001)
Rehabilitation: “All measures aimed at reducing the impact of disability for an
individual enabling him or her to achieve independence, social integration, a
better quality of life and self-actualization” (Helander, 1999)
Rehabilitation process: The type, content and intensity of rehabilitation
Rehabilitation outcomes: Changes noted in the impairments, activity
limitations and participation restrictions following rehabilitation
Rehabilitation structure: Resources in terms of staff and equipment
available for rehabilitation

Stroke: “Rapidly developing clinical signs of focal (or global) disturbance of
cerebral function, with symptoms lasting 24 hours or longer or leading to
death, with no apparent cause other than vascular origin” (WHO,1989)

LIST OF ABBREVIATIONS
ADL: Activities of daily living
AIDS: Acquired immune deficiency syndrome
BI: Barthel Index
CHCs: Community Health Centres
CSP: Comprehensive Service Plan
CERISE Project: Collaborative Evaluation of Rehabilitation in Stroke across
Europe
CT Scan: Computed Tomographic Scan
CVA: Cerebrovascular Accident
ESD: Early-supported discharge
EQ-5D: Measure for health related quality of life
HIV: Human Immunodeficiency Virus
HRQoL: Health related quality of life
ICF: International Classification of Functioning, Disability and Health
NIHSS: National institute of Health stroke Scale
RMA: Rivermead Motor Assessment
RMA-G: Rivermead Motor Assessment Gross Motor Function
RMA-LT: Rivermead Motor Assessment Leg and trunk function
RMA-A: Rivermead Motor Assessment Arm Function
MRS: Modified Rankin Scale
NEADL: Nottingham Extended Activities of Daily Living
MRI: Magnetic Resonance Imaging
QoL: Quality of life
SPO: Structure, Process, Outcome
TSOA: Time since stroke onset

VAS: Visual Analogue Scale
WCRC: Western Cape Rehabilitation Centre
WHO: World Health Organisation

CHAPTER 1
INTRODUCTION

1.1 INTRODUCTION
Stroke is a devastating, disabling condition that affects individuals worldwide.
There is evidence to suggest that patients in the acute stage who are treated
in stroke units have better outcomes (Stroke Unit Trialists’ Collaboration,
1997). This is not always possible in developing countries like South Africa
due to a lack of resources (Kengne and Anderson, 2006). For example, in
developing countries, stroke patients are often referred for rehabilitation to
primary level outpatient facilities that might not always be the most
appropriate settings.

The aim of this doctoral study is to investigate outpatient rehabilitation
services available to stroke patients in the Metropole Region of the Western
Cape in post-apartheid South Africa1. The impetus for the study was provided
by direct clinical observation of the primary researcher that stroke patients
with varying levels of severity and varying intervals post-stroke were
presenting at primary level Community Health Centres (CHCs – outpatient
treatment facilities). This observation is in sharp contrast to international
trends in the treatment of stroke where similar patients would be admitted to
Stroke Rehabilitation Units. After 1994 a national health care policy was
promulgated and adopted in support of primary health care with implications
for the nature of treatments offered and where they are located. Thus, it

1

The Metropole Region became the Cape Metro District after the implementation of this study. The region will be
referred to as the Metropole Region in this thesis as it is part of the registered title of the thesis.

became important to research the nature of stroke rehabilitation at primary
level in South Africa. To introduce this topic more fully, the rest of the chapter
provides a brief overview of the burden of stroke as a chronic disease, the
background to stroke rehabilitation in South Africa and the problem statement.
The chapter concludes with a summary of the organisation of the thesis.

1.2 BACKGROUND
1.2.1 Burden of stroke
Bradshaw et al, (2004) assert that the illnesses that place the highest burden
on South African society include, but are not limited to, cardiovascular
diseases (including stroke), HIV/AIDS, cancer and diabetes. Stroke was
further identified as the fourth most common cause of death in South Africa
and the second most common cause of death in the Western Cape
(Bradshaw et al., 2004). Stroke has been declared a catastrophic illness in
South Africa by the World Stroke Foundation, based on 11 disability-adjusted
number of life years lost per 1000 of the population (Culebras, 2006).
Researchers concur that stroke is an undisputed major cause of disability
(Agency for Health Care Research, 1995; Bonita, Broad and Beaglehole,
1997; SASPI Project Team, 2004). South African statistics indicate that 60%
of stroke survivors are disabled and need assistance with the activities of daily
living (SASPI Project Team, 2004). This places a major burden on families
and communities in South Africa. Patients with stroke may well experience a
range of impairments that could impact on physical and psychological
functioning, detract from the person’s ability to participate in work and leisure
activities, as well as decreasing the quality of life (World Health Organisation,
2001). Thus, it becomes evident that stroke in South Africa is a chronic

disease that more often than not results in mortality or disability. This
necessitates clear definitions and operationalisation of

stroke-related

disability. Disability post-stroke can be conceptualised using the International
Classification of Functioning, Disability and Health (ICF) as described by the
World Health Organisation (World Health Organisation, 2001). In the ICF
framework the impairments, loss of ability to perform functional activities
(activity limitations) and the inability to resume life roles (participation
restrictions) can be identified. The specific environment where all of these
losses occur can also be categorised. The ICF is presented in greater detail in
Chapter 2 of this thesis. The chronic nature of stroke requires wellconceptualised interventions for prevention and rehabilitation.
1.2.2 Stroke rehabilitation
Gresham, (1997) define stroke rehabilitation as an active process beginning
during acute hospitalisation, progressing for those with residual impairments
to a systematic programme of rehabilitation services, and continuing after the
individual returns to the community.

In the Stroke Therapy Guideline it has been proposed that all stroke patients
should be admitted to hospital and receive multi-disciplinary rehabilitation at
an appropriate level (South African Medical Association-Neurological
Association Working Group, 2000). The guideline advocates for a structured
approach to the management of stroke patients in which acute management
takes place at a hospital and sub-acute management is located at specialised
rehabilitation centres, secondary inpatient facilities or Community Health
Centres. However, this plan is not supported by the provision of adequate
resources for stroke rehabilitation.

The 2010 Western Cape public health services strategic plan, operationalised
as the Comprehensive Service Plan (CSP), differentiates between high and
low intensity rehabilitation facilities. It is important to note that CHCs have
been designated as low intensity facilities in which rehabilitation should be
offered by at least one rehabilitation professional or auxiliary rehabilitation
worker. The rehabilitation interventions should be provided for 1–2 hours per
day but not necessarily on a daily basis. The rehabilitation services provided
should range from the retraining of functional skills to advocacy for persons
with disabilities, the training of caregivers and workplace visits (Provincial
Government of the Western Cape, 2007). However, this document fails to
identify clearly which factors patients are triaged into high or low intensity
facilities (Provincial Government of the Western Cape, 2007.

Hoenig, Horner, Duncan, Clipp and Hamilton (1999) note that the provision of
rehabilitation is as diverse as the interventions provided, the method in which
rehabilitation is provided, as well as the service providers. Similarly, in South
Africa rehabilitation interventions vary greatly due to a number of factors that
result in unequal access to health care. For example, patients from a higher
socio-economic status generally have medical aid and can access private
hospital care during the acute phase and private rehabilitation during the subacute phase. Poorer patients who do not have medical aid are dependent on
state facilities such as hospitals and CHCs for hospital care and rehabilitation.
One of the challenges is that not all stroke patients are hospitalised and those
who are admitted are routinely discharged while in the acute phase. Hale and
Wallner (1996) assert that patients are discharged even though community

rehabilitation services have been found to be inadequate for the management
of acute and sub-acute patients. Thus, low intensity CHCs are tasked with
providing rehabilitation services to acute stroke patients. Hence, the reality of
stroke rehabilitation in the South African context is not consistent with
international trends or with local policy guidelines on stroke rehabilitation.
Therefore, it became important to investigate closely the quality of
rehabilitation services provided at CHCs within the South African context.

The current reality is that stroke rehabilitation at CHCs is not well formulated
or organised according to best practice guidelines. For example, the
objectives of stroke rehabilitation in the context of acute presentations at
primary health care facilities have not been formally stipulated. Thus, any
investigation into stroke rehabilitation has to start with a formal process of
documenting

what

the

rehabilitation

presently

entails.

Subsequently,

investigations can examine stroke rehabilitation within a clearly defined
theoretical or research framework. The study adopted the standard health
services research framework of Structure, Process and Outcome (SPO) to
examine the rehabilitation of stroke patients accessing CHCs.

The SPO framework was initially developed to assess the quality of health
care and has recently been used to examine outcomes related to differences
in structure and process of rehabilitation and the relationship between
structure and the process of rehabilitation (Hoenig et al., 1999). In the study
the researcher aims to provide a comprehensive overview of stroke
rehabilitation at CHCs by focusing on the structure, process and outcomes.
When examining the structure of care, the study attempts to describe the

facilities available for rehabilitation and the rehabilitation professionals
required to provide treatment. The type, content and intensity of rehabilitative
therapy comprises the process of care, while changes noted in terms of
impairment, activity and participation following rehabilitation constitute the
patient outcomes.

1.3 PROBLEM STATEMENT
Stroke is one of the most common chronic lifestyle diseases in the Western
Cape. This disease places a high burden on patients, their families, the
communities in which they live, as well as the health care system and the
state. The extant body of literature on stroke rehabilitation, as presented in
Chapter 2, recommends hospitalisation during the acute stage and
subsequent rehabilitation at appropriate levels in the sub-acute stage. Local
legislative guidelines and policies concur with the sentiments expressed in the
literature reviewed. Contrary to what is recommended in the literature and
local policy documents, there are many variations in service provision for
stroke rehabilitation in the Western Cape, South Africa. Furthermore, there is
a shortage of rehabilitation services to which patients have differential access
– ostensibly due to socio-economic status, other demographics and the
sequelae of the political history of South Africa. As mentioned before, low
intensity facilities such as CHCs are faced with the rehabilitation of stroke
patients who have been discharged from hospital early during the acute stage
or who have never been admitted to hospital. The challenge of stroke
rehabilitation at CHCs is further complicated by a general lack of best practice
guidelines and formal evaluation in terms of efficacy and effectiveness. In fact,
the structure, process and outcomes of stroke rehabilitation at these facilities

are poorly documented. Similarly, there is a lack of published research on the
outcomes of individuals who have suffered a stroke in South Africa. Published
literature has focused on inpatient rehabilitation services and neglected
outpatient and community-based rehabilitation services. Therefore, in this
thesis the researcher aims to determine the outcomes of rehabilitation of
stroke patients at Community Health Centres in the Metropole Region of the
Western Cape, South Africa.

1.4 RESEARCH QUESTIONS
1

What structure is available for the rehabilitation of stroke patients at
CHCs in the Western Cape?

2

What is the process of rehabilitation of stroke patients at CHCs in the
Western Cape?

3

What are the outcomes of patients receiving rehabilitation at CHCs in
the Western Cape?

1.5 AIMS OF THE STUDY
The study had three overarching aims: Firstly, the structure of rehabilitation of
stroke patients accessing CHCs in one health region in the Western Cape,
South Africa is documented and described. Secondly, the outcomes of stroke
patients receiving rehabilitation at these centres at various intervals poststroke are measured with specific reference to impairments, activity limitations
and participation restrictions. In addition, the factors that significantly
predicted outcomes at six months post-stroke are identified. Thirdly, the
process of rehabilitation at CHCs is examined.

1.6 STUDY OBJECTIVES
The following specific objectives were developed to address the aims of the
study:
1

To describe the structure of stroke rehabilitation at Community Health
Centres in the Metropole Region of the Western Cape.

1.1 To determine the staff complement at CHCs where stroke
rehabilitation was provided.
1.2 To document the therapy equipment available at CHCs where stroke
rehabilitation was provided.
2

To describe the outcome of the participants in relation to their
impairments, activity limitations, participation restrictions and quality
of life.

2.1 To determine the socio-demographic and risk profiles of stroke
patients receiving rehabilitation.
2.2 To assess the patient outcomes obtained at various points poststroke:
2.2.1 At baseline (baseline assessment),
2.2.2 At two months post-stroke follow-up,
2.2.3 At six months post-stroke follow-up, and
2.2.4 Factors that could predict motor impairment and activity limitations
at six months post-stroke.
3

To determine the processes of rehabilitation.

3.1 To determine the interventions received.
3.2 To determine the frequency of therapy.
3.3 To determine the intensity and content of physiotherapy received.

1.7 OUTLINE OF THE THESIS
The thesis is organised into six chapters. Chapter 1 presents the rationale and
significance of the study and thereby reports the burden of stroke in South
Africa and more specifically the Western Cape. In addition, the fact that acute
stroke patients are referred to CHCs with varying levels of stroke severity is
highlighted. Hence, the need to examine stroke rehabilitation at this level is
presented and the use of the Structure, Process and Outcome model (SPO
model) as a way of doing this is introduced. Chapter 1 also presents the
research questions, as well as the aims and objectives of the study. The
chapter concludes with an outline of the thesis.

In Chapter 2 the researcher summarises a review of relevant literature in
order to give an understanding of the need for the implementation of the
study. The literature reviewed includes the epidemiology of stroke globally
with an emphasis on the rehabilitation of stroke. With regards to rehabilitation
the SPO model is presented as a conceptual framework for the study.
Therefore, the literature review includes rehabilitation structural issues that
are best described in relation to settings and rehabilitation process issues,
which include the interventions, content and intensity of physiotherapy. The
rehabilitation outcomes are presented within the framework of the
International Classification of Functioning, Disability and Health (ICF). A
review of stroke rehabilitation in South Africa is included in Chapter 2.

Chapter 3 describes the methodology employed in the study. The researcher
provides a description of the quantitative methodologies of data collection and
analysis employed in the study. The study was conceptualised as having

three distinct parts that incorporate different research designs, namely,
survey, longitudinal observational and cross-sectional studies. In part one the
researcher reports on survey techniques that address the research questions
relating to the structure of rehabilitation. The longitudinal observational study
which addresses the research questions relating to the outcome of
rehabilitation is described in part two. In part three the researcher reports
primarily on the cross-sectional observational study which addresses the
research questions relating to the process of rehabilitation. In each part the
sample, the instruments used to collect data, and the procedure and methods
used to analyse the data are described. It is important to note that the
research setting (3.2) and ethical considerations (3.6) are the same for all
three parts of the study and hence these are described for the overall study.

Chapter 4 contains the results of the statistical analysis of the quantitative
data. The chapter is organised into three sections in which the results that
answer the respective research questions are categorised. Section A contains
the results pertaining to the research questions about the structure of care
which relates to the staff and equipment available for rehabilitation. Section B
contains the reflections about the outcomes of the rehabilitation of stroke
patients at CHCs. The outcomes are presented in terms of the impairments,
activities and participation of the participants. Factors predicting motor
impairment and activity limitation at six months are also presented. Included in
this section is a presentation of the demographic and health status profiles of
the participants. Section C describes the findings relating to the process of
stroke rehabilitation, including results about the services received by study

participants, the frequency of occupational, speech and physiotherapy and the
intensity and content of physiotherapy.

Chapter 5 discusses the results and compares them with the findings of
published literature. The chapter highlights the implication of these results
both for local and international audiences. Key findings that are discussed
relate to the socio-demographic status of the participants (stroke patients), the
staff and facilities available for rehabilitation at CHCs, the type of rehabilitation
received, and the intensity, duration and content of physiotherapy. The
outcomes of the participants are another key finding that is broadly discussed.

Chapter 6 concludes the thesis. The researcher gives an overall summary of
the thesis, makes recommendations that arise from the results of the study
and highlights the limitations of the study. Recommendations are made both
for the therapists employed at the CHCs, the employers of these therapists
and for future research.

1.8 SUMMARY OF CHAPTER
In the first chapter of this thesis, stroke as a devastating condition in South
Africa and the Western Cape has been highlighted. Although many stroke
patients access CHCs for rehabilitation, service providers working at CHCs in
the Western Cape are challenged when it comes to providing services to
stroke patients that most likely could be managed more effectively at another
level of care. However, there is no formal documentation regarding the
rehabilitation of stroke patients at the CHCs in the Metropole Region of the
Western Cape. In order to achieve this aim the main objectives, as highlighted

in Chapter 1, are to determine the structure process and outcomes of
rehabilitation. Chapter 1 presented this information in the form of the
background to the study, the problem statement, as well as the aims and
objectives of the study. Chapter 2 reviews the literature relating to stroke and
rehabilitation in an attempt to further justify the rationale for the study.

CHAPTER 2
LITERATURE REVIEW
2.1 INTRODUCTION
In this chapter the researcher provides a comprehensive review of the existing
literature on stroke in an attempt to formulate the rationale for the study. The
literature review is organised into four major sections, namely, definition of
stroke, epidemiology of stroke, stroke risk factors and stroke rehabilitation.
The main focus of the review relates to stroke rehabilitation. The rehabilitation
of stroke includes the structure, process and outcomes of rehabilitation
(SPO). The studies that focus on the structure of rehabilitation include those
that discuss the different rehabilitation settings and the staff component of
these settings. Studies that explore the content, intensity and type of
rehabilitation are reviewed to determine the rehabilitation process. The
different outcomes post-stroke are presented in the framework of the
International Classification of Functioning, Disability and Health (ICF).

2.2 DEFINITION OF STROKE
Stroke is defined by the World Health Organisation (WHO) as “an acute
neurological dysfunction of vascular origin with sudden (within seconds) or at
least rapid (within hours) occurrence of symptoms and signs corresponding to
the involvement of focal areas in the brain” (World Health Organisation,
1989:1412). Episodes that are excluded from the above definition are
transient ischaemic attacks (TIAs), subdural haematoma, and haemorrhage
or infarction caused by infection or tumour. It is important to note that a TIA

differs from stroke in that it is a brief episode, with a fast and complete clinical
recovery. The recognition and identification of the TIA is however crucial in
the secondary prevention of a subsequent stroke (World Health Organisation,
1989).

A stroke can be classified into two main types (World Health Organisation,
1989), with a number of subtypes (Bamford, 1991). The two main types are
either an ischaemic stroke or a haemorrhagic stroke. These classifications are
based on the underlying cause. An ischaemic stroke is caused by an embolus
or thrombus blocking a cerebral artery, while a haemorrhagic stroke occurs as
the result of a ruptured cerebral artery (Mower, 1997). An ischaemic stroke
can

be

classified

as

large

vessel,

small

vessel,

atherothrombotic,

cardioembolic, other cause or unknown cause. While a haemorrhagic stroke
can be classified as a primary intracerebral haemorrhage or a sub-arachnoid
haemorrhage (Bamford, 1991).

As presented in the studies below, the majority of strokes occur as the result
of a cerebral infarction (Terent, 1993). In the United Kingdom cerebral
infarction causes 76% of first strokes, while 8% occur as a result of primary
intracerebral haemorrhage, 5% as a result of sub-arachnoid haemorrhage and
11% being unspecified (Terent, 1993). Similarly, in Australia cerebral
infarction caused 61% of stroke while intracerebral haemorrhage accounted
for 10% of strokes, with 4% as a result of sub-arachnoid haemorrhage and
25% being unspecified (Terent, 1993).

Data from a hospital-based stroke register in Cape Town of 1000 patients with
first-ever stroke, captured between the years 2000 and 2006 revealed that
ischaemic infarction resulted in 81% of all strokes in patients older than 45
years, while primary cerebral haemorrhage accounted for 11% of strokes,
leaving 8% unidentified (Bryer, Tipping and De Villiers, 2006).

According to Connor (2006), an accurate diagnosis of type of stroke can only
be done conclusively following a Computerised Tomography (CT) scan or
Magnetic Resonance Imaging (MRI). However, the timing of the scan is
deemed important to distinguish small cerebral haemorrhages from small
infarcts as the haemorrhages can resolve within a few hours. It is advised that
all patients should have a scan at least within the first two weeks post-stroke
(Connor and Bryer, 2006). Connor (2006a) also reports that due to costs CT
scans and MRIs are not freely available in developing countries and even less
so in rural areas (Kengne and Anderson, 2006). In sub-Saharan Africa CT
scans are performed in only about half the cases and then mainly for those
patients who can afford them. Therefore, it is apparent that in the low and
middle income group of the population CT scans are not done to confirm the
diagnosis of stroke (Connor, 2006). In studies involving populations in subSaharan Africa where CT scans were used to determine the type of stroke it
would appear that the picture differs from what is found in developed
countries. For example, there seems to be a higher incidence of
haemorrhagic strokes in blacks than what is normally reported (Kengne and
Anderson, 2006).

Although CT scans and MRIs are needed to make a conclusive diagnosis
regarding the type of stroke, various clinical scoring systems have also been
developed to classify stroke subtypes. The clinical scoring systems include
the Guy’s Hospital and the Siriraj Stroke Scoring System (Hawkins, Bonita,
Broad and Anderson, 1995). When using these scales, the presenting clinical
signs and symptoms of the stroke patient are scored. Classification either as a
haemorrhagic or an ischaemic stroke depends on the score. However, these
scoring systems are not as accurate as CT scans. Both the Guy’s Hospital
and the Siriraj Stroke Scoring System are not valid (Hawkins et al., 1995) and
reliable (Weir, Murray, Adams, Muir, Gosset and Lees, 1994) enough to be
used to classify stroke types.

2.3 BURDEN OF STROKE
Knowledge about the burden of a disease assists with the development of
appropriate services to manage the disease. The burden of stroke of a
population includes incidence, prevalence and mortality (Warlow, 1998).

2.3.1 Stroke incidence
The incidence of a disease refers to the number of new cases presented over
a given period (Orencia and Ballard, 1993; Terent, 1993). The documented
incidence of stroke varies according to age, gender, ethnicity and
geographical location (Stansbury, Jia, Williams, Vogel and Duncan, 2005).
The average annual incidence of stroke per capita increases with age. The
incidence increases from 30 per 100 000 people for those aged 30–40 years
to almost 3000 per 100 000 in the 80–90 age groups (Fieschi, Falcou,
Sacchetti and Toni, 1998). Similar rates were reported in a systematic review

which included 15 population-based studies conducted by Feign, Lawes,
Bennet and Anderson (2003) aimed at determining the prevalence, mortality
case-fatality of stroke in the late twentieth century. This study which included
population-based studies reported that stroke incidence increases with age.
People over 45 years of age have a stroke incidence rate of between 10–30
per 100 000, while for people between 75 and 85 years of age the rates
increased and ranged from 1200 to 2000 per 100 000.

Gender differences also exist with regard to stroke incidence. It has been
found that one in ten men and one in 15 women are at risk of suffering a
stroke between the ages of 45 and 75 years. The World Health Organisation
Monica Project, conducted in 16 European and two Asian populations,
revealed incidence rates of 101–285 for men and 47–198 for females per 100
000 of the population (Thorsveld, Asplund, Kuulasmaa, Rajakangas and
Schroll, 1995). The differences in incidence of stroke are however agerelated. Petrea, Beiser, Seshadri, Kelly-Hayes, Kase and Wolf (2009) reported
results from the Framington Heart Study which found that at a younger age
women experience their first-ever stroke on average about five years later
than men. Women also demonstrated having a greater long-term risk of
stroke because they have a greater life expectancy (Petrea et al., 2009).

The stroke incidence rate varies in different parts of the world. For example,
results from the International Collaboration (Sudlow and Warlow, 1997) which
compared data from Europe, Russia, Australasia and the United States
showed that in the age groups 45–84 years the incidence rates recorded in
these countries were mostly similar: between 300/100 000 and 500/100 000.

However, the rates were significantly lower in Dijon, France at 238/100 000
and higher in Novosibirsk, Russia at 627/100 000. To date however no
population-based stroke incidence studies have been conducted in subSaharan Africa (Kengne and Anderson, 2006).

2.3.2 Prevalence
The prevalence of a disease is the proportion of the population affected by a
specific disease at a given time (point prevalence), or at a certain period
(Orencia and Ballard, 1993). Prevalence data provide information regarding
the scale of the disease in the given population. This information is used to
plan health services. Incidence and survival post-stroke are the determinants
of the prevalence of stroke (Orencia and Ballard, 1993).

With regard to prevalence rates, the systematic review conducted by Feign et
al. (2003), which included nine population-based studies, revealed that
prevalence rates of stroke in people aged 65 or older were 4610–7330 per
100 000 of the population. The study also found that the prevalence was
higher in males than females, ranging from 5880–9260 per 100 000 for men
and 3220–6120 for women aged 65 years and older.

Studies conducted in sub-Saharan Africa recorded much lower rates: between
200–300 per 100 000 (Kengne and Anderson, 2006). The SASPI Project
Team (2004) conducted the first stroke prevalence study in South Africa and
recorded a crude prevalence rate of 300 per 100 000 of the population, with a
95% (250–357) Confidence Interval (CI). In the study a higher prevalence rate
was recorded for females (348 per 100 000) than for males (246 per 100 000).

The lower prevalence recorded for South Africa when compared with other
high income countries could be the result of lower incidence or high case
fatality. As no studies have reliable data on either stroke incidence or case
fatality in South Africa and no conclusion could be made about the lower
prevalence rate recorded (SASPI Project Team, 2004).

2.3.3 Mortality
Internationally stroke causes 10–12% of all deaths and is reported to be the
third leading cause of death, after heart disease and cancer in industrialised
countries (Bonita and Beaglehole, 1993). In the age group 40–69 years, the
age-standardised mortality rates vary in certain countries, with Bulgaria
recording rates as high as 240 and 144 per 100 000 for men and women
respectively. Switzerland recorded lower rates of 29 and 18 per 100 000 for
men and women respectively (Fieschi et al., 1998). Rates recorded at this
same time period in the United States (US) were 42 per 100 000 of the
population for men and 33 for women, while the rates in Australia were 45 for
men and 34 for women (Bonita and Beaglehole, 1993). A greater mortality
was found in blacks than other racial groups in the US (Stansbury et al.,
2005).

With regard to stroke mortality in South Africa, stroke was recorded as the
fourth most common cause of death in South Africa in 2000 resulting in 6% of
all deaths. More than 18 184 females and 13 930 males died of stroke in
2000. The mortality rate was 124.9 per 100 000 of the population (Bradshaw,
Groenewald, Laubscher, Nannan, Nojilana and Norman, 2003). A study
conducted by Bradshaw et al. (2004) revealed that stroke is the second

leading cause of death in the Western Cape, following ischaemic heart
disease. Stroke is responsible for 8.8% deaths in this province.

2.4 STROKE RISK FACTORS
The risk factors for stroke are divided into modifiable and non-modifiable risk
factors (Salter, Teasall, Foley, Bhogal and Speechley, 2007).

Modifiable risk factors include high blood pressure, diabetes, hyperlipidemia,
physical inactivity, smoking, heavy alcohol use, arterial fibrillation; coronary
heart diseases and congestive heart failure (Salter et al., 2007). These risk
factors often occur as a result of the individual’s lifestyle and could be
addressed. With regard to modifiable risk factors, Redfern, Mckevitt, Dundas
and Rudd (2000) found that in the United Kingdom (UK) 87.5% of first-time
stroke patients had at least one modifiable lifestyle risk factor for stroke. A
similar finding was reported by Wilson, Taylor, Phillips, Stewart, Dickson and
Ramsden (2001) for about 75% of the Canadian population.

Hypertension has been found to be the most significant risk factor for stroke
(Salter et al., 2007). Strong evidence exists to indicate that the control of high
blood pressure is associated with a reduced risk of stroke, particularly in
patients with a history of intracerebral haemorrhage (Salter et al., 2007).
Correct management of hypertension leads to the reduction in mortality poststroke (Garraway, Whisnant, Kurland and O’Fallon, 1979). The risk of stroke
is said to increase proportionately with the increase in systolic and diastolic
blood pressure. In individuals with a systolic pressure of ≥ 140 mmHg and
diastolic pressure of ≥ 90 mmHg, the lifetime risk of stroke is significantly

increased when compared with individuals who have normal blood pressure
(Seshadri, Beiser, Kelly-Hayes, Kase, Rhoda and Kannel, 2006).

A number of researchers have demonstrated that diabetes is an independent
risk factor for stroke (Barret-Conner and Khaw, 1988; Sacco, Benjamin,
Broderick, Dyken, Easton and Feinberg, 1997). A two to sixfold risk for stroke
exists in patients who are diabetic (Flemming and Brown, 2004). It has been
shown that aggressive treatment of both types I and II diabetes in patients
who are hypertensive reduces the risk of stroke (Flemming and Brown, 2004).

The role of hyperlipidemia has still to be clarified. While this is the case, Salter
et al. (2007) suggest that it is quite likely that high concentrations of total
serum cholesterol are associated with increasing the risk of non-haemorrhagic
stroke.

Although there is no clear association between physical activity and stroke,
Lee, Folsom and Blair (2003) found that high and moderate levels of activity
are beneficial in preventing both ischaemic and haemorrhagic stroke. It
appears though that there is a relationship between moderate intensity
exercise like walking and stroke risk (Salter et al., 2007).

Smoking has been found to be a direct risk factor for stroke. People who
smoke 20 or more cigarettes per day have a two to four times increased risk
of stroke than non-smokers (Flemming and Brown, 2004; Robbins, Manson
Lee, Satterfield and Hennekens, 1994 –; Kawachi, Colditz, Stamfer, Willet,
Manson and Rosner, 1993). Smoking is also associated with death and

dependency and increased functional limitation post-stroke (Ovbiagele, Weir,
Saver, Muir and Lees, 2006). It is also said to be a dose-dependent risk for
stroke. This means that heavy smokers have a greater risk for stroke
(Robbins et al., 1994). Salter et al. (2007) deduced that the risk for suffering a
stroke is reduced in those who stop smoking.

Alcohol consumption can either reduce or increase the risk for stroke
depending on the amount of alcohol consumed. Reynolds, Lewis, Nolen,
Kinney, Sathya and He (2003) assert that people who drink one to two
glasses of alcohol per day had the least risk for ischaemic stroke. Individuals
who drink more than five glasses of alcohol per day have an increased risk of
stroke compared to people who do not consume alcohol at all.

Cardiac diseases as risk factors for stroke include arterial fibrillation, cardiac
failure and coronary heart disease. In the Framingham study conducted by
Wolf, Abbott and Kannel (1991), the incidence of stroke more than doubled in
patients who had coronary artery disease. There was also a fourfold excess of
stroke in individuals with cardiac failure and a fivefold excess in those who
had arterial fibrillation.

Age, gender, race and the occurrence of a previous stroke are non-modifiable
risk factors (Salter et al., 2007). The risk of stroke increases with an increase
in age (Bonita, 1992). The average age of stroke patients is 70 years for men
and 75 years for females (Feign et al., 2003). The mean age in sub-Saharan
African countries is however known to be much lower at < 60 years (Kengne
and Anderson, 2006). In a study conducted to compare gender differences in

both incidence and post-stroke disability authors found that women were
significantly older at the time they suffered their first stroke with and increased
incidence in the age group over 85 years than compared to men (Petrea,
Beiser, Seshadri, Kelly-Hayes, Kase, & Wolf, 2009). The lifetime risk of
experiencing a stroke is slightly higher in females than males due to the
longer life expectancy of females (Seshadri et al., 2006). In the study
conducted by Petrea et al. (2009) no statistically significant differences were
found between males and females with regard to type of stroke, stroke
severity and case fatality. With regard to disability in acute and sub-acute
periods post-stroke, women had a higher level of disability (Petrea et al.,
2009).

Varied incidence and mortality rates are found among different racial groups
(Tegos, Kalodiki, Daskalopoulou and Nicolaides, 2000). The incidence rate
also appears to be higher in blacks than in whites. Rosmand, Folsom,
Chambless, Wang, McGovern and Howard (1999) found that blacks in the
Unites States were at a 38% greater risk of experiencing a stroke than whites.
Similarly Bonita et al. (1997) found that the Maori and Pacific people had
higher incidence rates of stroke than the rest of the citizens of Auckland, who
were mainly European. Studies conducted in different developing countries
have revealed that the incidence and mortality of stroke is higher in blacks
than in whites (Ayala, Greenlund, Croft, Keenan, Donehoo and Giles, 2001;
Stansbury et al., 2005; Stewart, Dundas, Howard, Rudd and Wolfe, 1999).

In addition to the abovementioned risk factors, a previous stroke has also
been identified as a significant risk factor for recurrent stroke and more so

during the first year post-stroke. The results of the Oxford Community Stroke
Project revealed that the risk for stroke was 15 times greater for stroke
survivors than for the population in general (Burn, Dennis, Bamford,
Sandercock, Wade and Warlow, 1994). History of a previous transient
ischaemic attack (TIA) has also been found to be a significant long-term
predictor of recurrent stroke (Hankey, 2003). In a long-term study conducted
by Van Wijk, van Gijn, Franke, Vermeulen, Gorter and Algra (2005) it was
found that the cumulative risk for stroke post-TIA increased after the first three
years post-stroke.

2.5 STROKE REHABILITATION
The concept of rehabilitation includes all measures aimed at reducing the
impact of disability for an individual, enabling him or her to achieve
independence, social integration, a better quality of life and self-actualisation
(Helander, 1999). Included in the concept of rehabilitation is the social
integration of the person with a disability (Office of Deputy President, 1997;
Helander, 1999:8). Stroke rehabilitation could be viewed within the field of
rehabilitation medicine. According to Stucki, Ewert and Cieza (2000)
rehabilitation medicine may be defined as the multi- and interdisciplinary
management of a person’s functioning and health. The goals of rehabilitation
would be to reduce the impact of the disability on the individual resulting from,
for example, a stroke. Although the goals are clear and similar, rehabilitation
interventions, service providers, context and patient characteristics could
differ (Hoenig et al., 1999). This makes the implementation of rehabilitation
research complex.

2.5.1 Structure, Process and Outcomes Framework
The Structure, Process and Outcomes (SPO) framework has been suggested
as a method to help reduce the complexity of rehabilitation research. The
SPO framework, initially developed to assess the quality of health care, has
more recently been used in rehabilitation services research (Hoenig et al.,
1999). In this framework, the structure of care includes the facilities available
for rehabilitation and the rehabilitation professionals required to provide
treatment. When determining the structure of care, information relating to the
qualifications of the health professionals providing the service are included.
Rehabilitation is often provided by teams of professionals. The health
professionals involved in stroke rehabilitation include physiotherapists,
occupational therapists, speech therapists, dieticians and nurses. Therapy
assistants also assist in the rehabilitation process. The qualifications of these
professionals could differ and while their roles may differ they could also
overlap (Hoenig et al., 1999). The setting in which rehabilitation occurs is also
included in the description of the structure of care. The different rehabilitation
settings are discussed in section 2.5.1.1 below.

The process of care is defined as the content of care, the referral process to
and through the system, as well as the services that the patient receives.
Components that are included in the process of care are provision of assistive
devices and prostheses, the use of physical agents such as ultrasound, the
type of exercises given, and the frequency and duration of rehabilitation
(Hoenig et al., 1999). The process of care can be evaluated in terms of direct
patient care as well as the policies and procedures that the care provided.
Direct patient care can be summarised as the content of care and the intensity

of care, while when determining the policies and procedures governing the
care, the amount of co-ordination of care by the health professionals is
investigated. Other policies that are explored relate to local and international
policies that must be adhered to when providing the care.

Outcomes can be described as patient characteristics that change as a result
of care (Hoenig et al., 1999). When conducting rehabilitation research it is
useful to classify the patient outcomes according to the disablement process.
The patient outcomes could therefore be classified according to impairments,
activity limitations and participation restrictions as conceptualised by the
International Classification of Functioning Disability and Health (World Health
Organisation, 2001). This classification will be discussed in section 2.5.1.3
below.

2.5.1.1 Rehabilitation structure
In this section of the literature review the structure of rehabilitation is reviewed
according to the setting. Rehabilitation can be provided in a number of
different settings. Patients can receive rehabilitation on an inpatient basis, at
outpatient clinics or in their own homes.

Inpatient rehabilitation settings
Inpatient rehabilitation settings include stroke units in acute care hospitals,
generic wards at acute care hospitals, rehabilitation centres and nursing
homes (Stroke Unit Trialists’ Collaboration, 1997).

Systematic reviews spanning 1997 to 2007 provide strong evidence for the
management of patients with stroke in stroke units (Stroke Unit Trialists’
Collaboration, 2007). The initial review relating to the effects of stroke units
was originally published in 1997 by Stroke Unit Trialists’ Collaboration and
had as a main objective to assess the effects of stroke unit care when
compared with other forms of care provided to patients with stroke.

The latest update of the review, reported in the Cochrane Library, consisted of
31 randomised controlled trials including a total of 6936 patients (Stroke Unit
Trialists’ Collaboration, 2007). Only studies where the allocation of patients to
a treatment group was done in a random or quasi-random manner were
included. In this systematic review, stroke unit care was seen as a unit where
co-ordinated multi-disciplinary rehabilitation was provided by staff who had
expertise in the management of patients with stroke. It was further
characterised as rehabilitation settings that routinely included caregivers in
the rehabilitation process and provided regular education and training
programmes (Stroke Unit Trialists’ Collaboration, 2007).

The meta findings reported by the Stroke Unit Trialists’ Collaboration (2007)
revealed that stroke patients who are managed in an organised manner by a
multi-disciplinary team in a stroke unit have better outcomes related to death,
independence and the need for admission to an institution. In the sub-group
analysis, conducted as part of the review, it was found that the improved
outcomes were not related to gender, age or stroke severity, but were noted
in all sub-groups of patients. The benefits of stroke unit care were greater for
those patients who were managed in a separate ward. The above reviews

included well-designed randomised trials with high internal validity and they
provide level 1 evidence, as defined by Sackett, Richardson, Rosenberg and
Haynes (1997), for the management of stroke patients in stroke units. Despite
the level 1 evidence, further randomised controlled trials assessing the effects
of stroke units to evaluate the effects on outcomes such as quality of life have
been recommended by the Stroke Unit Trialists’ Collaboration (2007).

Although the national Department of Health in South Africa recommends that
each province should have a stroke unit, according to the knowledge of the
researcher there are only two state subsidised hospitals in South Africa that
have designated stroke units Both these hospitals are situated in Cape Town.
In a follow-up study conducted by one of these hospitals it was found that
there was a significant difference in inpatient mortality for those patients
managed in the stroke unit (De Villiers, Kalula and Burch, 2009). In this study
the length of hospital stay increased significantly in the patients managed in
the stroke unit which could have resulted in increased costs. Further research
is needed regarding the management of stroke patients in stroke units in
South Africa.

Outpatient rehabilitation settings
In developed countries stroke patients are often referred to outpatient facilities
when discharged from inpatient facilities. The outpatient rehabilitation
approaches that have been reported in the literature include: a) Early
Supported Discharge care (ESD), b) institution-based care, and c) homebased therapy.

a) Early Supported Discharge (ESD)
The idea that patients would prefer to return home after experiencing a stroke
and the fact that the home environment is the best place for the patient with
stroke to obtain the skills to function within that environment has led to the
development of a rehabilitation approach named Early Supported Discharge
(ESD) (Teasall, Foley, Bhogal and Speechley, 2008). Early Supported
Discharge is defined as “interdisciplinary rehabilitation, which is provided at
home or in the community during a period of time when the patient would
normally be in an inpatient stroke rehabilitation unit” (Teasall et al., 2008:3)

The effects of ESD have been widely researched. Studies conducted include
both randomised controlled trials and systematic reviews (Teasall et al.,
2008). In the literature review conducted as part of this thesis the researcher
would like to highlight a few trials that were conducted in Australia (Anderson,
Rubennach, Mhurchu, Clarke, Spensor and Winsor, 2000), Norway
(Indredavik, Fjaertoft, Ekeberg, Loge and Morch, 2000) and Bautz-Holter,
Rygh, Rodgers and Wyller,2002), Canada (Mayo, Wood-Dauphine, Cote,
Gayton, Carlton and Buttery, 2000) and the United Kingdom (Donnelly,
Power, Russell and Fullerton, 2004) – all with similar results. Table 2.1
summarises these trials with regard to the participants included, the main
outcomes measured, the interventions provided and the results.

Table 2.1 Summary of randomised controlled trials investigating ESD
Authors

Indredavik et
al., 2000
Compared
extended
stroke unit
service with
ordinary
stroke unit
service
Mayo et al.,
2000
Home
rehabilitation
compared
with usual
care

Inclusion
criteria of
participants
Admitted to
stroke unit,
included within
seven days
post-stroke
onset

Main outcomes

Intervention

Results

Basic activities
of daily living
(Barthel Index)
and global
disability
(modified Rankin
Scale score) at
26 weeks
Secondary: LOS

A mobile team
supported the
patient, thereby
allowing the
patient to live at
home as soon
as possible after
stroke

Patients who
were managed
by the team had
improved
functional
outcomes and a
decreased LOS

Patient admitted
for acute stroke,
exact date prior
to admission not
specified

Health-related
quality of life
(ESD-36)

On discharge
patients
received followup services
from multidisciplinary
team for four
weeks in their
homes

No difference
between groups
at one and
three months
with regard to
disability but a
significant
improvement
with regard to
instrumental
activities of
daily living and
re-integration

Secondary:
Impairment,
stroke severity,
disability
handicap (RNL)
Assessment
done at one and
three months
post-baseline

Anderson
al., 2000

et

Community
rehabilitation
team
providing
treatment in
the homes
compared
with
conventional
care

All patients
admitted to
specific
hospitals with
clinical
diagnosis of
stroke
Acute treatment
not specified
Patients could
be included if
consultant
agreed they
were medically
stable to be
discharged

Outcomes: ADL
(Barthel Index)
cognition (minimental), general
health status
(GHQ-28), premorbid level of
functioning
(AAP), family
dynamics
(MFAD) LOS
All assessments
conducted at
one, three, six
and 12 months
after
randomisation

Interventions
were
individualised
according to
patients’ needs

Adaptations to
home so that
patient could be
discharged
Individually
tailored therapy
session
conducted in
the patient’s
home

Intervention
group had
significantly
higher SF-36
scores at three
months
Decreased LOS
No significant
difference
between groups
at six months,
besides carers
of intervention
group,
demonstrated
lower mental
health
LOS
significantly
reduced in
experimental
group

Bautz-Holter.,
et al., 2002 –
not in
references,
not described
in intro
paragraph

Stroke patients
admitted to
acute stroke unit
with stroke
onset < six days
prior to
admission

Secondary
outcomes:
General health
status (GHQ),
Depression
(Montgomery
Aasberg
Depression
Rating Scale),
mortality,
placement and
patient and carer
satisfaction, LOS

Support
offered by
multidisciplinary
team and
follow-up
community
services
compared
with
conventional
care

Donnelly et
al., 2004

Main outcome:
Instrumental
activities of daily
living
(Nottingham) at
six months

Managed by
multidisciplinary
team that
supported the
patient
whenever
needed,
treatment
provided by
communitybased services

Patients
Basic ADL
(Barthel Index),
received
treatment at
IADL
(Nottingham),
their homes, for
Compared
a three month
communityPatients
Quality of life
(SF36),
period and
based
admitted to
follow-up team
stroke unit
caregiver strain
rehabilitation
meetings
stroke team
(CSI), patient
with hospitaland carer
satisfaction,
based
costs
rehabilitation
Assessments
were conducted
at baseline and
12 months later
Key: LOS = Length of Stay, IADL = Instrumental Activities of Daily Living,
Stroke within
four weeks prior
to admission

No significant
difference
between groups
with regard to
primary
outcome
Significant
difference with
regard to
general health
questionnaire in
favour of
intervention
group at three
months not
maintained to
six months.
Mean LOS
decreased in
intervention
group
Only significant
difference was
that patients in
intervention
group were
more satisfied
with services
received
Mean LOS
decreased in
intervention
group
ADL = Activities of

Daily Living, GHQ = General Health Questionnaire, RNL = Re-integration to Normal Living,
SF-36 = Medical Outcomes Study Short Form-36, CSI = Caregiver Strain Index, AAP=
Adelaide Activities Profile, MFAD = McMaster Family Assessment Device.

Outcomes measured by these studies included, death, dependency or need
for institutionalisation, level of independence, length of hospital stay (LOS),
subjective health status, satisfaction with services, number of readmissions
and health-related quality of life. The results of the studies concluded that
there is no difference between patients who are discharged from hospital
earlier and who are supported by a team in the community when compared

with those who spend a longer period of time in hospital and receive the usual
care including outpatient therapy or further inpatient rehabilitation.

Although the trials had similar results the researcher would like to highlight a
number of concepts that differed between the studies and which could make
the implementation of the rehabilitation approach difficult. These concepts
related to the description of the acute treatment received by the patients, the
difference in time from stroke onset and the difference in the interventions
provided to the experimental group. In addition to the above differences the
outcomes measured in the different studies varied. Therefore, it is not clear if
this approach works only for patients who are discharged from an acute
stroke unit, or if it is more appropriate for acute or chronic stroke patients. As
the interventions and outcomes measured were different, it is not clear what
the interventions were that would need to be implemented to achieve the
acquired outcomes and which specific outcome the approach would improve.

The randomised controlled trials do however provide some evidence that if
supported by a co-ordinated team in the community certain stroke patients
can be discharged from hospital earlier. Two systematic reviews (Early
Supported Discharged Trialists, 2005; Teasall et al., 2008), which included the
studies presented in Table 2.1 supported the findings of these studies. The
review conducted by Teasall et al, (2008), concluded that there is strong
evidence to suggest that patients who have had mild to moderate strokes can
be discharged earlier.

A major limitation to the usefulness of these reviews is that the interventions
that would support ESD have not been made explicit. Similarly, knowledge of
the exact composition of the teams is lacking and no clear recommendations
are made as to what disciplines would be integral to an effective team
providing rehabilitation for ESD. In poorly-resourced countries like South
Africa a team-based approach to managing stroke patients is recommended.
However, the composition of the team, as well as preferred interventions and
by extension required equipment should be identified in order to ensure that
rehabilitation is optimally provided. In essence the ESD approach is premised
on hospitalisation during the acute phase. However, in South Africa not all
stroke patients are admitted to hospital in the acute stages. Essentially
hospitalisation is reserved for patients who present as more acute and for
patients who have access medical aid. More acutely ill patients are not likely
to be candidates for ESD whereas those with medical aid are likely to be
discharged once stabilised. Thus ESD becomes the default position for
patients with medical aid, who are less acute and who have been admitted to
hospital. What was also surprising from the studies was the measurement of
LOS as an outcome variable. As the “community support” was implemented to
enable patients to be discharged earlier it would have been expected that the
LOS in the experimental groups would be shorter.

b) Institution-based care
Institution-based outpatient rehabilitation includes the outpatient settings
attached to hospitals and day hospitals or geriatric day care centres. The
majority of stroke patients referred to these centres would have received
inpatient rehabilitation at a hospital. Outpatient services are therefore seen as

a method to continue care. These patients therefore often live at home, are
able to walk independently and receive some assistance from caregivers
(Hershkovitz, Beloosesky, Brill and Gottlieb, 2004).

Researchers investigating the outcomes of rehabilitation of stroke patients at
day hospitals have found that they are effective in improving health-related
quality of life (Olsson and Sunnerhagen, 2006), as well as in reducing
handicap due to stroke (Hershkovitz et al., 2004).

Olsson and Sunnerhagen (2006) conducted a longitudinal study on a single
sample of stroke patients to determine the effects of a day hospital
rehabilitation programme on the health-related quality of life in the patients.
The study investigated the effects of a 6–8 week rehabilitation programme on
self-rated health and health-related quality of life of patients with first-ever
stroke aged between 18 and 65. The intervention consisted of management
by a multi-disciplinary team who met on a weekly basis to discuss and further
plan the rehabilitation programme. The results of the study revealed that a 6–
8 week day hospital rehabilitation programme resulted in a significant
improvement in physical and cognitive functions as measured by the
Functional Independence Measure (FIM), as well as in self-rated and healthrelated quality of life as measured by the Medical Outcomes Study 36-item
short form and the EQ-5D respectively. The results also indicated that these
outcomes were not significantly associated with each other. Improvements
noted were greatest in patients who had a higher level of impairments in the
outcomes measured.

Although the researchers used validated outcome measures, the researcher
would like to highlight a few flaws that make acceptance of the results
questionable. The authors did not motivate the sample size which only
consisted of 52 patients. In addition, they excluded patients who did not
complete at least six weeks, thereby not applying an intention to treat
analysis. The intervention provided was not clearly stated and so it is not clear
what the content of care was that caused the improvements in the outcomes.
The intensity of treatment also differed among the participants as some only
received one treatment per week whereas others could have received four
sessions – the authors did not consider or comment on this. The authors
stated that the study conducted was a prospective study, yet they often
referred to data collected on admission so it was not clear whether this data
was collected on admission to inpatient or outpatient rehabilitation. Therefore,
the study presented does not make it clear what the day hospital rehabilitation
programme should consist of to make a difference.

Similarly, Hershkovitz et al. (2004) conducted a before and after study
investigating the effects of a multi-disciplinary day hospital rehabilitation
programme on handicap (participation). In addition to this they wanted to
determine if there was a relationship between handicap and level of
functioning, as well as see if demographic factors such as age, gender,
marital status and level of education influenced handicap. The study included
participants who were 4–12 weeks post-stroke onset who were either from
acute settings or community settings. The rehabilitation programme was
intense and included half hour sessions of physiotherapy, occupational
therapy and aerobic activity three times a week. A multi-disciplinary team was

available who met on a weekly basis to discuss the management of the
patients.

The results of the study indicated that day hospital attendance reduced the
level of handicap. Hershkovitz et al. (2004) concluded from this study that a
day hospital programme affected participation and extended activities of daily
living more than basic activities of daily living. When compared with the study
conducted by Olsson and Sunnerhagen (2006) the study by Hershkovitz et al.
(2004) presents a clearer picture of the interventions.

Although the studies by Hershkovitz et al. (2004) and Olsson and
Sunnerhagen

(2006)

indicate

some

positive

effect

of

day

hospital

rehabilitation for stroke patients, the results have to be verified by further
randomised controlled trials. In an earlier systematic review conducted by
Dekker et al. (1998) no evidence was found to support the view that day
hospital rehabilitation for stroke patients was effective. This review included
15 randomised controlled trials. The definition and composition of what day
hospital rehabilitation entails, the differences in control groups, as well as the
intensity of treatment and the instruments used to assess the outcomes were
all factors that made the comparison of the studies included in the review
difficult (Dekker et al.,1998). It becomes apparent that more co-ordination is
required to develop an internationally accepted research protocol so that
findings from different studies can be compared more easily. Clear
recommendations about operational definitions of core constructs and
outcomes would greatly improve future meta evaluations of stroke
rehabilitation findings in day hospital settings. However, systemic differences

in health care across different countries and within provinces place limitations
on the extent to which comparisons can be made or control groups matched.

c) Home-based rehabilitation
The home environment is recognised as a setting for continued rehabilitation
of patients discharged from hospitals. Studies investigating the effects of
home-based care compared to hospital or day hospital care were conducted
and seemingly conflicting results are reported.

The Bradford Community Trial, a randomised controlled trial conducted by
Young and Forster (1992) in the United Kingdom (UK), aimed at determining
whether home-based physiotherapy or day hospital rehabilitation was better
for stroke patients older than 60. The patients were assessed at discharge
from inpatient rehabilitation, at eight weeks post-discharge and at six months
post-discharge. Outcomes that were assessed included social activities,
perceived health status, emotional distress of the caregivers, activities of daily
living and motor function. The results of the study revealed that although the
home therapy group received much less therapy than the day hospital group
they demonstrated a significantly better improvement in outcomes related to
activity. The patients in both groups had low levels of participation and no
significant difference was found between the groups with regard to perceived
health status or carer stress. Overall Young and Forster (1992) suggest that if
a patient could chose between therapy at home versus travelling to the day
hospital, the day hospital should be the preferred place for therapy as it is
slightly more effective.

Similarly Gladman et al. (1993) conducted a stratified randomised controlled
trial, namely, the Domino Trial, to determine whether patients treated at home
by an occupational therapist and a physiotherapist had better outcomes when
compared with patients who received routine follow-up services that consisted
mainly of outpatient but no home-based services. The outcomes measured at
three and six months included extended activities of daily living. Additional
outcomes measured at six months included basic activities of daily living and
perceived health of the patients as well as the level of social engagement and
life satisfaction of the carers. The results of the study revealed that the
patients in both groups received similar intensity of therapy. In the study
conducted by Gladman et al. (1993) patients who were treated in stroke units
during the acute stage and then received therapy at home had better
outcomes relating to household and leisure activities. The finding of this study
however revealed that older frail patients could have benefited by attending
day hospitals for treatment.

To try and address the discrepancies found in the Bradford and Domino trials
Gladman, Forster and Young (1995) reviewed the methodologies of the two
studies and analysed a combination of the results. In the review they
compared common outcomes in two strata of patients receiving different
treatment approaches. Firstly, the authors included frail patients from both
studies and compared day hospital therapy with home-based therapy.
Secondly, they included patients who were not classified as being frail and
compared hospital-based therapy with home therapy. The findings of the
study by Gladman et al. (1995) reported that differences in results of the
Bradford and Domino trials were mainly due to dissimilarity in therapy

intensity. The results of their study revealed that home-based therapy had a
small advantage as it reduced disability between discharge from hospital and
six months post-stroke. The home-based therapy should however be provided
for a minimum of 15–20 sessions. In contrast to what was found by the
authors previously, the level of frailty of the patients did not influence the
results. Gladman et al. (1995) recommended home-based therapy as the
most appropriate follow-up service for stroke patients living in urban settings
in the United Kingdom. The results cannot be generalised to other settings
that include rural areas where levels of support provided to clients at home
differ. Therefore, further research needs to be conducted in different settings
to determine whether home care is superior to day hospital care. In South
Africa home rehabilitation might not be the recommended choice of follow-up
rehabilitation due to limited staff resources and issues of safety (Hale and
Wallner, 1996).

To answer the question of whether home-based rehabilitation was more
expensive than day hospital-based therapy, (Roderick, Low, Day, Peasgood,
Mullee and Turnbull, 2001) conducted a randomised controlled trial. Their
study included first-ever patients with stroke who were referred from hospital
or community settings. The main outcome measured in the study by Roderick
et al. (2001) was activity as measured by the Barthel Index. Secondary
outcomes were mobility, social activity, mental state and quality of life. The
main outcome was measured when the patients entered into the study and at
six months follow-up. The costs that were evaluated included service costs,
transport costs and overheads such as stationery and telephone. In their
study Roderick et al. (2001) found no significant differences between home

and day hospital groups with regard to costs or other outcomes. In short,
more research is indicated with greater attention to methodological
considerations that will enhance generalisation to greater populations and
varied contexts. In particular, patient groups need to be clearly defined and
stratified to assess whether there are any significant interactions between
levels of stroke and treatment setting.

The studies described above all investigated a stroke population that was
initially admitted to hospital. Some positive findings have been noted by
studies involving stroke patients not admitted to hospital. In a randomised
controlled trial Walker, Gladman, Lincoln, Siemonsma and Whiteley (1999)
measured outcomes that included basic activities of daily living, extended
activities of daily living, motor function, mood, carer’s strain and services
received since time of stroke. These outcomes were measured at one month
post-stroke and six months post-randomisation. In the study the patients in
the intervention group received occupational therapy. The findings indicated
that provision of occupational therapy that focused on improving functioning in
the basic and instrumental activities of daily living resulted in better outcomes
of the basic and instrumental activities of daily living. It is important to note
that the patients who were included in this trial were those who were not
severely affected, as evidenced by the (mean) Barthel Index Scores of 18/20
in both groups on admission. In other words, non-admission to hospital means
a lower level of impairment. In developing countries, such as South Africa,
patients are not admitted to hospital for a number of reasons and cannot be
assumed to have a lower level of impairment. In fact, they could have a

greater level of disability and might therefore not benefit merely from being
treated at home by occupational therapists.

Wolfe, Tilling and Rudd (2000) conducted a pilot randomised study to
determine the effectiveness of rehabilitation for stroke patients not admitted to
hospital. Their aim was to evaluate whether patients with stroke who remain
at home would have better outcomes if they received home therapy or the
usual community-based therapy. The results of the pilot trial, which consisted
of 43 patients in total, revealed that providing services by community-based
teams made up of a physiotherapist, occupational therapist and speech and
language therapist was feasible. However, the effectiveness of such an
approach would have to be validated using a larger sample size of at least
300 participants.

2.5.1.2 Process of rehabilitation
To appraise the process of stroke rehabilitation it is important to reflect on the
optimal starting point, the intensity and the frequency of therapy and the
content of rehabilitation which might be very different between settings
(Hoenig et al., 1999).

Starting time of rehabilitation
A positive association has been found between early rehabilitation and
improved functional outcomes. This seems to be related to the fact that in the
acute phase the brain is primed for recovery, thus creating an ideal
opportunity for therapeutic input (Teasall et al., 2005a). To determine the
effects of onset to admission interval on functional outcome, Paolucci,

Antonucci, Grasso, Morelli, Troisi and Coiro (2000) investigated a cohort of
patients admitted for rehabilitation in Italy. The aim of the study was to
investigate the effects of onset to admission interval on rehabilitation
outcomes. This study investigated 135 patients who were divided into three
age and disability-matched groups. The results of the study revealed that
patients who started their rehabilitation within the first 20 days post-stroke
responded more positively to treatment than those who started later. Another
study which investigated the effects of onset to admission interval was a
retrospective study where the records of 553 patients admitted to a hospital in
Canada were reviewed. The study found that patients who were admitted
within the first 30 days after their first-ever unilateral stroke experienced
greater functional improvement as measured by the Functional Independence
Measure (FIM) and a shorter hospital stay than those who were admitted after
30≤ days post-stroke onset (Salter et al., 2006). A limitation of the study
conducted by Salter et al., (2006) was that as it was a retrospective study
which used information recorded in patient records, where the researchers
depended on previously recorded data that could have been incorrectly
captured. As highlighted by Salter et al. (2006) the application of a
randomised controlled trial which included a control group could have made
the results more valid. However, this is not possible as it would mean
withholding rehabilitation from certain individuals which would be unethical as
provision of rehabilitation in the early stages post-stroke has been shown to
influence recovery positively The results however support the findings of an
earlier critical review conducted by Cifu and Stewart (1999) in which studies
conducted between 1966 to 1998 that assessed functional outcome at
discharge and follow-up was included. The overall findings of the review

concluded that rehabilitation started within 3–30 days post-stroke resulted in
improved functional outcomes. Hence, it is recommended that stroke patients
who can tolerate intensive rehabilitation should be admitted to inpatient
rehabilitation facilities and start rehabilitation as soon as possible.

Intensity and frequency of treatment
There is strong evidence to suggest that greater intensity of physiotherapy
and occupational therapy can result in improved functional outcomes in stroke
patients (Teasall, Foley, Salter, Zettler and Kruger, 2005b). The results of a
meta-analysis conducted by Kwakkel et al. (2004a) which included 31 studies
showed that when intensive exercise therapy is provided, that is, at least 16
hours more than what is provided on average within the first six months, a
small but favourable effect on the activities of daily living and walking speed
would result. These results were however mainly related to studies that
investigated extra time spent on treatment of the leg and ADL in general. The
meta-analysis

conducted

by

Kwakkel

et

al.

(2004a)

also

showed

improvements in instrumental activities of daily living although only supported
by nine out of 31 studies (Kwakkel et al., 2004a). The results of the metaanalysis suggest that increased intensity of exercise therapy benefits patients
clinically.

The existing evidence regarding intensity of therapy indicates that greater
intensity of therapy resulted in improved short-term functional outcomes, yet
rehabilitation staff do not provide the intensity and frequency of therapy
needed to obtain the improved outcomes (Teasall and Kalra, 2005). Studies
have shown that although patients are admitted for intensive therapy they

spend limited time in direct contact with therapists. In a centre-based
observational study conducted by De Wit, Putman, Dejaeger, Baert, Berman
and Bogaerts (2005) findings showed that patients spent from one to three
hours per day in therapy in four centres across Europe. These researchers
found that when patients are admitted 75% of the time spent there is taken up
by non-therapeutic activities.

Berhardt, Dewey, Thrift and Donnan (2004) found similar results in their
observational study of 64 stroke patients admitted to a stroke unit in
Heidelberg, Victoria, Australia. The researchers found that patients were
involved in therapeutic activities for only 12.8% of the time and 53% of their
time was spent resting (Berhardt et al., 2004). Although the literature indicates
that increased practice improves functional recovery, the actual amount of
time that patients spend in active rehabilitation is not ideal (Kwakkel, Kollen
and Twisk, 2004). Information relating to intensity of therapy is not specific
about what the ideal intensity should be. Once the ideal intensity is known the
challenge would be to ensure that patients admitted to inpatient rehabilitation
centres spend the time receiving treatment and not just resting.

Content of rehabilitation
Physiotherapy and occupational therapy are important components of the
rehabilitation of stroke patients. It is therefore important to know the content of
these two therapies, as well as their effect on outcome. Physiotherapy can be
defined as providing services to individuals and populations to develop,
maintain and restore maximum movement (World Confederation for Physical
Therapy, 2007). The primary goal of occupational therapy is to enable people

to participate in the activities of everyday life (World Confederation of
Occupational Therapists, 2007).

Physiotherapy treatment of stroke patients commonly include activities to reeducate upper and lower limb function, sensory function, normalise tone, reeducate functional activities such as rolling, re-education of balance in sitting
and standing, walking, stair climbing; electrotherapy techniques, management
of pain and oedema, activities to improve aerobic function, neuromuscular
stimulation, patient and carer education and provision of orthotics and
assistive devices (Ballinger, Ashburn, Low and Roderick, 1999; Van Peppen,
Kwakkel, Wood-Dauhinee, Hendriks, van der Wees and Dekker, 2004).

In a systematic review conducted by Van Peppen et al. (2004) to investigate
physical therapy interventions which result in improved outcomes, strong
evidence was found for task-orientated exercise training to regain balance
and gait, as well as for strengthening of the lower limbs. No evidence was
found for the traditional neurological treatment approaches, upper limb
exercises, biofeedback, functional and neuromuscular electrical stimulation to
improve dexterity or gait, use of orthotics and assistive devices, to improve
functional outcome as well as physical therapy interventions for reducing
hemiplegic shoulder pain and oedema. As indicated by Van Peppen et al.
(2004) none of the physiotherapeutic approaches is superior to the other
when it comes to patient outcomes. Pollock, Baer, Langhorne and Pomeray
(2007) confirmed these findings in a recent Cochrane review conducted to
determine the effects of physiotherapy treatment approaches on the recovery
of postural control and lower limb function after stroke. The results of the

review found insufficient evidence indicating that any one specific treatment
approach is superior for promoting the recovery of disability in patients poststroke (Pollock et al., 2007). The treatment approaches evaluated in the
review included Neurodevelopmental Treatment Approaches (Bobath),
Proprioceptive

Neuromuscular

Facilitation

and

the

Motor

Learning

Programme (Pollock et al., 2007).

Occupational therapy interventions employed in the rehabilitation of stroke
patients include re-education of physical functioning, personal activities of
daily living, domestic activities of daily living, physical function, perception
cognition and mood, home visits, social activities, social and leisure activities,
education of patient and carer and provision of wheelchairs, assistive devices
and equipment (Ballinger et al., 1999; De Wit, Putman, Lincoln, Baert,
Berman, Beyens, 2006).

A systematic review conducted by Steultjens, Dekker, Bouter, van de Nes and
Cup (2003) revealed that comprehensive occupational therapy services had a
small but significant effect on activities of daily living, extended activities of
daily living and social participation. Comprehensive occupational therapy as
investigated by Steultjens et al. (2003) included training of sensory-motor
functions, cognitive function, activities of daily living and domestic activities,
instruction and advice on use of assistive devices, provision of splints and
slings and patient and carer education. When the researchers investigated the
effect of individual activities on the main outcomes, no significant difference
was found between these outcomes and training of cognitive function,
perception training and retraining of wheelchair propulsion. However, Walker

et al. (1999) demonstrated that community occupational therapy significantly
increases the ability of patients to perform activities of daily living as already
noted in section 2.5.1.

2.5.1.3 Rehabilitation outcomes
Kaplan (2007:16) defines health care outcomes as “meaningful results
following an episode of intervention”. These can relate to the patient, the
service provider, the processes or health care systems. In patient outcomes
the “meaningful results” could be improved function post-rehabilitation which
is regarded as the “episode of intervention”.

Stroke patients’ outcomes can be conceptualised using the International
Classification of Functioning, Disability and Health (ICF). This model is the
revised version of the International Classification of Impairments, Disabilities
and Handicaps (ICIDH), developed by the World Health Organisation in 1980.
The ICIDH was developed to classify the consequences of disease, injury and
disorder. The ICIDH provided a framework for the consequences of disease.
Criticisms, mainly by the disabled community, about the negative connotation
of the ICIDH with its focus on impairment, disability and handicap led to its
revision and the subsequent development of the ICF.

The ICF is seen as a comprehensive framework and classification which
provides a common language that can be understood by all stakeholders
including policymakers and persons who have become disabled (Geyh,
Cieza, Schouten, Dickson, Frommelt and Omar, 2004). The ICF is therefore
useful for analysing the patient’s problems post-stroke as well as assisting in

enabling a systematic analysis of rehabilitation interventions (Wade and de
Jong, 2000). The ICF defines health and health domains as a bidirectional
relationship between the components. When compared to the ICIDH the ICF
has expanded on the personal, social and physical context of disability,
placing the emphasis contextual factors, which include personal and
environmental factors (World Health Organisation, 2001). The domains of the
ICF are described from a perspective of the body, the individual and society.
The different components of the ICF include body functions, body structures,
impairments, activity limitations, participation restrictions and environmental
factors. The ICF describes impairments as problems in body function or
structure such as a significant deviation or loss. Activity limitations are
difficulties an individual may have in executing activities. Participation
restrictions are problems an individual may experience in the physical, social
and attitudinal environment, in which people live and conduct their lives.
Environmental factors are a significant part of the revised classification. In this
model disability is seen as an umbrella term for impairment, activity limitation
and participation restrictions. The present literature review has considered
post-stroke outcomes at impairment level, activity (functional) level as well as
at participation (handicap) level. Environmental factors have not been
considered as they are not included in the research questions.

A stroke can affect individuals at the levels of impairment, activity and
participation. The following sub-sections of the literature review discuss the
impairments, activity limitations and participation restrictions of stroke
patients, as well as factors affecting these outcomes. It is important to note
that as the aim of rehabilitation is to facilitate functional independence and the

re-integration of the individual into the community, the measurement of
rehabilitation outcomes should focus on the level of activity limitations and
participation restrictions. The measurement of impairment is, however,
important when determining the severity and prognosis of the disease and it
also assists with the evaluation of the effect of impairment specific treatment
(Wade, 1992). While the quality of life of the individual is crucial, this is not
explicitly considered in ICF (Wade and de Jong, 2000).

Impairments
Impairments post-stroke refer to the body functions and structures that are
affected as a result of the incident. In stroke, the main body structure that is
affected is the brain, which results in abnormal functioning of the neurological
system.

In a study conducted by Lawrence, Coshall, Dundas, Stewart, Rudd and
Howard (2001) the following common impairments were identified: impaired
motor function, sensory deficits, abnormal muscle tone, perceptual and
cognitive limitations, speech impairments, depression, urinary incontinence
and dysphagia. Patients with stroke had physical as well as psychological
problems. The inability to communicate effectively is a symptom present in
many stroke patients. Although the study conducted by Lawrence et al. (2001)
included a large sample size of first-ever stroke patients, some of the
assessments of certain impairments were subjective measures and not clearly
explained. These included the assessment of dysphagia and ataxia. However,
motor impairment was the most common impairment identified in the patients

assessed by Lawrence et al. (2001), with the upper limb more affected than
the lower limb.

Impairment post-stroke seems to have an impact on other outcomes poststroke. Desrosiers, Malouin, Bourbonnais, Richards, Rochette and Bravo
(2003) conducted a follow-up study of patients with stroke admitted to an
intensive rehabilitation programme in Canada. The aim of this study was to
determine whether there was a relationship between impairment and disability
measured at the end of rehabilitation and handicap measured at six months
post-rehabilitation. Desrosiers et al. (2003) also aimed to determine if
impairment or disability were more closely related to handicap at six months.
In their study valid and reliable outcome measures were used to measure the
different outcomes. The results of the study revealed that impairment and
disability measures of the leg were more strongly associated with handicap
than impairment and disability of the arm. The results also revealed that
impairments were more strongly associated with handicap than disability. To
assess whether impairments influenced disability the previously mentioned
study conducted by Lawrence et al. (2001) found that urinary incontinence,
dysphagia, cognitive impairment and gaze paresis independently predicted
poor outcomes relating to death and severe disability at three months.

Activity limitations
The activity limitations that patients experience post-stroke are mainly the
basic activities of daily living which include bathing, eating, dressing, toileting,
bladder and bowel control, mobility, transfers and the ability to climb stairs
(Mayo, Wood-Dauhinee, Ahmed, Gordon, Higgins and McEwen, 1999;

Duncan, 1994). The incidence of dependence in activities of daily living is
highest immediately post-stroke and decreases significantly thereafter
(Duncan, 1994). A major problem post-stroke is the inability to walk, although
most survivors regain independent ambulation (Duncan, 1994). Mayo et al.
(1999) conducted a study relating to disablement post-stroke during the first
year after an acute episode of stroke. In their hospital-based study the
researchers found that at three months post-stroke impairment in gait speed
was present in 85% of persons, while 78% had not reached age-specific
norms for upper limb function. In a population-based study conducted in New
Zealand, Bonita et al. (1997) found that one third of the population required
assistance with at least one activity of daily living with a gender differential.
Women were more dependent on others for self-care (27%) than men (16%).
In studies conducted in sub-Saharan Africa stroke patients appeared to be
more dependent on others for self-care (SASPI Project Team, 2004;
Walker et al., 2000b). Walker et al. (2000b) reported that in Tanzania the
number of people needing assistance with at least one activity of daily living
was 60%. In a South African study it was 66% of stroke survivors who needed
assistance (SASPI Project Team, 2004).

These aforementioned activities of daily living are mainly used to function
within the home. A number of activities have been identified that are needed
to assist people to function within their communities as well as to run their
households. These activities are referred to as instrumental activities of daily
living. Activities such as using public transport and crossing the road, going
shopping, washing clothes and cleaning the house are examples of
instrumental activities of daily living (Nouri and Lincoln, 1987). Although these

activities could be specific for different environments, similar problems were
experienced by patients in Israel (Hartman-Maier, Soroker, Ring, Avni and
Katz, 2007) and South Africa (Rouillard, 2006). The most common
instrumental activities that patients with stroke are not able to perform postincident include washing clothes, shopping and house work (Hartman-Maier
et al., 2007; Rouillard, 2006) as well as travelling by public transport
(Rouillard, 2006)

Participation restrictions post-stroke
Participation refers to the ability of the person to manage the role they were
previously

fulfilling

(World

Health

Organisation,

2001).

Domains

of

participation that are mainly affected post-stroke are leisure activities,
employment and education (Desrosiers, Rochette, Noreau, Boubonnais,
Bravo and Bourget, 2006).

Sturm, Dewey, Donnan, Macdonell, McNeil and Thrift (2002) conducted a
community-based study in Melbourne to determine handicap patterns, the
relationship between handicap (participation) and disability; and between
handicap and patient perception of recovery. Patients were assessed at three
and 12 months post-stroke. The results of this study showed that handicap
was increased post-stroke both at three and 12 months. The domains of
physical independence and occupation, as measured by the London
Handicap Scale, were the most severely affected domains. About 30% of the
participants in this study reported that they had made an incomplete recovery
although they were fully independent with regard to the activities of daily living
as illustrated by their Barthel Index Scores. Therefore, it is apparent that

patients’ perception of recovery was not only determined by the ability to
perform the basic activities of daily living but also related to participation
factors.

Clarke, Black, Badley, Lawrence and Williams (1999) conducted a study to
determine the effect of stroke on handicap. The study, which was conducted
in Canada, included all stroke patients admitted to a specific hospital for a
three year period. Clarke et al. (1999) assessed impairment, disability and
handicap at three and 12 months post-stroke onset using standardise
outcome measures. The relationship between the outcomes were compared
at three months and provided information regarding the outcomes of patients
who were in the sub-acute stage post-stroke; and again at 12 months to
determine the relationship between the variables in patients who were more
chronic. The results of the study indicated that individuals with physical
disability and post-stroke depressive symptoms reported greater handicap at
both the three and 12 month follow-up period. The results also indicated that
cognitive disability as measured by the Functional Independence Measure
(FIM) influenced handicap at 12 months follow-up. Additionally those who had
suffered a previous stroke reported a significantly higher level of handicap at
one year than those who were first-time stroke patients.

Patel, Tilling, Lawrence, Rudd, Wolfe and Mckett (2006) aimed at estimating
long-term disability, handicap and quality of life three years post-stroke. Their
study was community-based and included first-ever stroke patients. The
results of the study by Patel et al. (2006) indicated that at both one and three
years post-stroke, 26% of the participants were moderately to severely

disabled. In addition, at one year the majority of the participants were
handicapped with 51% remaining handicapped at the three year period. The
participants’ perceptions of physical health were poor and that of mental
health satisfactory at both one and three years. No significant changes were
noted between the different domains except for a slight improvement in Role
Emotion as measured by the SF-26 (Patel et al., 2006). It is therefore clear
that the effects of stroke are long-term and that up to half of the people who
have suffered a stroke are not able to resume their previous roles and are
therefore classified as having participation restrictions or handicapped as
previously stated.

Health-related quality of life of stroke patients
Quality of life has been defined as the perception of an individual regarding
their position in the society in which they live, in relation to their own goals,
expectations, standards and concerns. (World Health Organisation, 1995).
This is a broad concept affected in a complex way by the person’s physical
health, psychological state, level of independence, social relationships and
their relationship to salient features of the environment. The concept of health
is encompassed within the broad definition of quality of health. Quality of life is
seen as the broad multi-dimensional construct that refers to the specific
disease or the health of the individual (Salter, Moses, Foley and Teasall,
2008).

The measurement of health-related quality of life in stroke patients needs to
include four domains or dimensions, namely: the physical, functional,
psychological and social health domain (De Haan, Aaronson, Limburg, Hewer

and van Crevel, 1993). Impairments related to the stroke could be included in
the physical health domain. Self-care, mobility and the ability to perform
previous roles forms part of the functional health domain. Conditions such as
dementia or post-stroke depression could be part of the psychological
domain. Social and family contact is included in the social domain (De Haan
et al., 1993).

The majority of stroke patients report a decline in health-related quality of life
post-stroke (Hackett, Duncan, Anderson, Broad and Bonita, 2000; King,
1996). A number of factors have been identified which determine the healthrelated quality of life of people who have experienced a stroke. King (1996)
records depression, perceived social support and functional status as factors
that predicted quality of life in stroke survivors. Similarly functional status and
depression were identified by Carod-Artal, Egido, González and de Seijas
(2000) as predictors of quality of life in these patients. The effects of aphasia
on quality of life post-stroke have not been sufficiently investigated
(Krančiukaitė and Rastenytė, 2006). Patients with language deficits are often
excluded from quality of life studies due to the nature of the data collection
instruments (King, 1996). As some patients are not able to provide information
regarding their quality of life, the use of proxies has been investigated.
However, it was found that patients rate their quality of life higher than proxies
and therefore proxy reports are not necessarily an accurate estimate of a
patient’s perceptions. A concept that could be investigated in patients who are
not able to verbalise their quality of life is the role of non-verbal cues in
quantifying quality of life.

In a South African study conducted by Jelsma, Mkoka and Amosun (2008),
people living in low socio-economic under-resourced areas reported that the
most important domain for quality of life was the environmental domain. This
domain included access to medical services, owning a brick home with water,
electricity and sanitation and having sufficient food.

2.5.1.3.1 Measurement of outcomes
A number of standardised outcome measures have been developed (Finch,
Brooks, Stratford and Mayo, 2002) specifically to address the outcomes
experienced by patients who have suffered a stroke (Salter, Jutai, Teasall,
Foley and Bitensky, 2005). These measurement instruments could be used to
determine the outcomes at the different levels of the ICF. As these were
mainly designed before the finalisation of the ICF some of them do not
measure a specific level but across two levels of the ICF. As most studies
measure the effects of certain interventions on outcomes, or the relationship
between outcomes, or even still the recovery or long-term level of outcomes,
researchers would usually include the use of a number of outcome measures
which assess specific outcomes. In addition, specific criteria have been
developed to appraise specific measures.

Certain specific requirements are available to indicate whether an outcome
measure is appropriate or not. These include psychometric properties such as
validity, reliability and responsiveness. Valid instruments would measure what
they intended to measure in a specific population. Reliability refers to ability of
the measure to produce similar results irrespective of who is completing the
measure; the instrument should also provide consistent results over time. The

measure should be responsive in that it is able to detect changes over time
(Greenhalgh, Long, Brettle and Grant,1998).

Other factors that are important to note when selecting an outcome for use in
research or clinical practice includes the user-friendliness of the instrument
and if it is acceptable to the clients to whom it is administered. This means
that the administration of a tool must not be viewed as a burden either by the
health care provider or the client. The implementation of the measure by selfreport or therapists is also a factor that affects the result obtained. Many
measures are measures of self-report and therefore tend to be subjective.
The reporting of individuals about their conditions could be challenging when
the patient has cognitive deficits. The use of proxies in these cases are also
not always appropriate as proxies often report differently when it comes to
level of functioning and quality of life of patients (Hackett et al., 2000). The
outcome measures are often administered to patients or people who are able
to communicate in English. These measures therefore need to be translated
into the different languages. In these cases it is important to be aware of the
translation procedures recommended by the authors of the instrument as they
may have specific criteria in mind. Mkoka, Jelsma and Vaughan (2003)
cautioned against the use of correct words as certain words directly translated
could have a different meaning in a specific culture.

It is also important to consider the recovery period when selecting the time of
administration of the outcome assessment (Duncan, Lai and Keighly, 2000).
Neurological recovery occurs at a different rate to functional recovery, the
recovery of patients with different levels of severity also differs. Therefore, it is

better to measure outcomes at six months post-stroke (Duncan et al., 2000).
Outcome measures could also be used to determine good or bad outcomes
which relate to the scoring of the participants at a specific point. There are
many discrepancies in the literature regarding what constitutes a good or poor
outcome (Duncan et al., 2000).

Impairment measures
Instruments that measure impairments include those who measure a variety
of impairments and those, which only measure motor or impairments, balance
problems or depression. The National Institute for Health Stroke Scale
(NIHSS)

measures

a

number

of

neurological

deficits.

The

NIHSS

encompasses 15 items which include cognitive impairment, gaze deviation,
hemianopia, facial palsy, weakness of lower and upper limbs, ataxia of lower
and upper limbs, sensory loss, dysarthria, aphasia and inattention. For each
individual item the scores could range from 0 = no impairment to 4 = complete
impairment (Weimar et al., 2002). The scale is scored from 0–42, with a
higher score indicating a higher level of neurological impairment or stroke
severity. The NIHSS is a good predictor of outcome at three months poststroke (Weimar et al., 2002). The NIHSS scale was developed to determine
the severity of the stroke at baseline (Brott, Adams, Olinger, Marsan, Barsan
and Biller, 1989). The scale ranges from 0–42 with higher scores indicating
more severe stroke. It comprises 15 items which relate to cognitive, visual,
sensory, motor, communicative and perceptual impairments. Therefore, it
allows the researcher to assess severity of stroke based on the effect of the
stroke on body structures and functions, assessing primarily impairments. The
scale is completed by direct observation as opposed to self-report. The scale

was found to be valid and shows concurrent validity with the Barthel Index. An
adequate interrater reliability with an Intraclass Correlation (ICC) of 0.69 has
been reported (Brott et al., 1989). Law (2002) proposed the following
guideline to rate reliability coefficients: Excellent (r >0.80), Adequate (r
between 0.60 and 0.79) and Poor (r< 0.60).

The Rivermead Motor Assessment (RMA) is a measure of motor performance
that provides an indication of impairment in motor function. This instrument
was developed when there was no short, reliable and valid system to assess
movement (Finch et al., 2002). It consists of three sub-scales that measure
gross motor function, leg and trunk impairment, as well as arm impairment. It
consists of items that could measure impairment and activity. The scale is
completed by direct observation by the physiotherapist. The observed activity
is scored either as the patient’s ability to do the activity with a score = 1, or the
patient’s inability to perform the activity score = 0. The higher the final score
for each sub-section, the higher the level of functioning. Lincoln and
Leadbitter (1979) reported that the RMA is a reliable and valid tool based on
good to excellent psychometric properties, for example, excellent scalability
coefficients reporting coefficients of scalability (CS), values of gross motor
section (r=0.91), leg and trunk section (r=0.81), and arm section (r=0.96). A
positive or negative difference of three points of the total on the scale
indicates a clinically significant difference (Finch et al., 2002).

The Rivermead Motor Assessment Scale has been applied in a number of
studies including randomised controlled trials to determine effects of specific
interventions (Bagley, Forster, Smith and Young, 2005) as well as in follow-up

studies to determine the relationship between motor impairment and activity
post-stroke and to determine the effects of certain variables on impairment
and disability (Soyuer and Soyuer, 2005). The tool was used both in the
Collaborative Evaluation of Rehabilitation in Stroke across Europe (CERISE)
study (De Wit et al., 2006) and the Western Cape Rehabilitation Centre
(WCRC) study (Rouilard, 2006), to determine recovery post-stroke.

Another widely-used valid and reliable outcome measure, which determines
impairment post-stroke, is the Fugl-Meyer Assessment of Sensorimotor
Recovery after Stroke (FM). The FM is a performance-based measure, which
measures impairment of voluntary movement of the lower and upper limb,
balance and sensation. The motor section of this scale includes assessment
of movement, reflexes, co-ordination and speed. The observed activities are
scored on an ordinal scale which ranges from 0 = no function to 2 = full
function. The items included in this scale are based on the stages of poststroke recovery as identified by Brunnstrom (Finch et al., 2002), which state
that motor recovery occurs along a predicted path with certain aspects
occurring before others. Aspects such as pain, sensation and range of motion
were identified as influencing recovery and were therefore included in the
measure. The complete tool consists of 155 items. As is the case of the
Rivermead Motor Assessment Scale, the FM was used in a number of stroke
rehabilitation research studies. These included studies which investigated the
effects of specific interventions on stroke outcome (Hseih, Wang and Lee,
2007), as well as studies that assessed whether motor impairment could
predict physical disability post-stroke (Chae, Johnston, Hekung, Zorowitz and

Richard, 1995), and to determine functional recovery post-stroke (Ferucci,
Bandinelli, Guralnik, Lamponi, Bertini, Falchini and Baroni, 1993).

Activity measures
Measures of activity could be divided into those that measure basic activities
of daily living and those that measure instrumental or extended activities of
daily living. The Barthel Index and the Functional Independence Measures are
the two instruments most often used to determine basic activities of daily
living.

The aim of the Barthel Index is to determine the level of independence in the
basic activities of daily living (Mahoney and Barthel, 1965). The Barthel Index
is very easy to use as the tool consists of ten items, including basic mobility,
self-care activities and an assessment of bladder and bowel continence. The
items are measured on a graded scale from independence to dependence,
and are scored via an arbitrary weighting system. The scores range from 0–
100 with each item being assigned a score of 0, 5, 10 or 15 (Finch et al.,
2002). The Barthel Index can be completed by self-report or by direct
observation. An excellent test-retest reliability coefficient r= 0.98 has been
found for this tool (Wolf et al., 1991). Shah, Cooper and Maas (1992) reported
high correlations between the Barthel Index and the Kenny self-care
evaluation (r=0.73). The Barthel Index has been found to be insensitive to
small changes in functional status and has a ceiling effect. It has however
been used as a gold standard in the validation of a number of other measures
(Finch et al., 2002). One of the advantages of the Barthel Index is that the

information required could be obtained from the most reliable source which
could be the health care worker or the carer (Finch, 2002).
The Barthel Index has been widely used in a number of studies relating to
rehabilitation research which includes studies that evaluated the input
provided by stroke teams (Lincoln, Walker, Dixon and Knights, 2004), those
that addressed recovery (De Wit et al., 2006), as well as the investigation of
rehabilitation of patients with stroke in different settings (Young and Forster,
1992).
Another measure that is widely used to measure activities of daily living is the
Functional Independence Measure (FIM). This measure has 18 items made
up of 13 motor items and five items relating to cognition. The total scores
range from 18–126, with the higher score indicating a higher level of
independence. Inter-observer reliability of 0.95 and test-retest reliability of
0.95 were determined (Ottenbacher, Hsu, Granger and Fiedler, 1996).
Concurrent validity showed a strong association with the Barthel Index (r=0.74
admission; r=0.92 discharge) (Hsueh, Lin, Jeng and Hsieh, 2002). However,
the FIM can only be administered by someone who has received certified
training in its administration. It has many more items than the Barthel Index
and takes about 30 minutes to administer and score (Finch et al., 2002).
A number of limitations have been noted in terms of determining outcomes
relating to changes in outcomes in different groups of patients with stroke. It is
therefore recommended that when investigating, recovery activity should be
considered beyond activities of daily living (Duncan, Jorgensen and Wade,
2000). Therefore, it is recommended that extended or instrumental activities

of daily living be included. The Nottingham Extended Activities of Daily Living
Scale (NEADL) measures independence in instrumental activities of daily
living (Nouri and Lincoln, 1987). These activities encompass interaction with
the environment and include the household and community. They are broader
than the basic activities of daily living. The NEADL is a self-report
questionnaire based on the level of activity actually performed. It is scored on
a continuum ranging from inability to perform, to the ability to perform
independently using a 4 or 2-point scale. The scoring is hierarchical where 0 =
unable to perform the activity, 1 = able to perform the activity with assistance,
2 = able to perform the activity on own with difficulty and 3 = able to perform
the activity on own easily. This 4-point scale could be collapsed into two when
doing the analysis. The score ranges between 0–22, with higher scores
indicating a greater level of independence. For this study the NEADL was
administered at the two and six month assessment periods and scored using
the 2-point scale. Lincoln and Gladman (1992) have validated the tool in
stroke patients discharged from hospital and have recommended its use. The
NEADL was used in randomised control trials to determine the effects of
different types of rehabilitation services on extended activities of daily living
(Gladman et al., 1993). It has also been used in a randomised controlled trial
to determine the effects of constraint-induced therapy (Lin, Wu and Liu, 2008)
and to predict recovery and outcome (Frank, Schlote, Hasenbein, Wallesch,
2006).

Participation Measures
The domains of activity and participation have been combined in the ICF
classification (World Health Organisation, 2001). Measures that are classified
as those used to measure participation is therefore either classified as part of
activity measures or quality of life measures (Salter et al., 2005). Therefore,
the scales that contain items which address participation are the Modified
Rankin Scale (MRS) and the Stroke Impact Scale (SIS).

The Modified Rankin Scale (MRS) measures global disability post-stroke (Van
Swieten, Koudstaal, Visser, Schouten and van Gijn, 1988). The MRS is
scored on a scale from 0–5, where 0 indicates no disability and 5 indicates
severe disability. When scoring the MRS a subjective score is assigned based
on the individual’s level of independence as compared with the person’s
ability to perform these activities prior to the stroke. The total scores of the
MRS could be dichotomised into a favourable outcome (MRS <2) and a nonfavourable outcome (MRS ≥2) (Hacke et al.,2008). This process of classifying
patients into these groups creates problems and have been criticized (Sulter,
Steen and de Keyser, (1999). Excellent intrarater reliability has been reported
for both MRS (k=0.8) and (MRS) (kw= ≥ 94) (Wilson, Hareendran, Dendry,
Potter, Bone and Muir, 2005). The MRS has good concurrent validity with the
Barthel Index (r=-0.81) (Cup, Reimer, Thijssen, and van Kuyk-Minis, 2003). A
structured interview with five sections that range from being totally dependent
to only having impairment was developed for the MRS (Wilson et al., 2005).
This interview includes specific questions relating to participation in work
activities, family life and leisure activities. These questions were specifically
used in the study to determine participation. The tool has been widely used in

acute stroke trials (Sulter,et al., 1999). It has also been identified as a
prognostic measure (Huybrechts and Caro, 2007).

The Stroke Impact Scale (SIS) is another scale that includes items to assess
participation. This scale measures impact of stroke in a number of domains
including social participation. It consists of 59 items and uses an algorithm to
determine scores. With regard to validity, the ICCs for the majority of the
domains range between 0.7 to 0.92 with only the emotion domain having a
score of 0.57. The disability domain of the Stroke Impact Scale (SIS)
demonstrated excellent correlations with other validated measures but the
participation domain only showed moderate correlation with the social function
domain of the SF-36 (Duncan, Wallace, Lai, Johnson, Embretson and Laster,
1999). The scale adheres to a specific rigorous translation process and
translated versions need to be obtained (Finch et al., 2002). There are no
Afrikaans or Xhosa versions of this instrument available (Finch et al., 2002).

Quality of life measures
The EQ-5D and the Medical Outcomes Study 36-Item Short-Form Health
Survey SF-36 are common instruments used to assess quality of life in
patients with stroke.

The EQ5-D is a generic index instrument that focuses on a set of healthrelated quality of life items to provide a broad assessment. It is a selfadministered tool made up of two parts: The first part is designed to obtain an
indication of the level of difficulty experienced in mobility, self-care and usual

activities. The instrument also assess for the presence and severity of pain
and discomfort; as well as anxiety and depression.

The EQ5-D measures the individual’s perception of their current health status
using a Visual Analogue Scale (VAS) where 0 indicates worst imaginable
health state and 100 best possible health state. Dorman, Slattery, Farrell,
Dennis and Sandercock (1998) reported excellent test-retest reliability
coefficients for the utility items (ICC= 0.83) and for the VAS (ICC=0.86). The
EQ-5D has been found to be a valid measure to assess health-related quality
of life in stroke patients. Dorman, Dennis and Sandercock (1999) found that
the mobility (r=0.57), self-care (r=0.65) and usual activities (r=0.63) of the EQ5D correlated most strongly with SF-36 physical functioning domain. Dorman
et al. (1999) reported ‘good’ correlations between the VAS EQ-5D and the
general health domain of the SF-36 (r=0.66). The scale has been used to
determine the quality of life of patients in a number of studies (Huybrechts and
Caro, 2007), including a number of studies that were conducted in South
Africa to determine quality of life in patients living with HIV/AIDS (Hughes,
Jelsma, Mac,ean, Darder and Tinise, 2004), as well as in a local Cape Town
community with diverse inhabitants (Jelsma et al., 2004a).

The SF-36 consists of 36-items that are aimed at determining perceived
health status. As the EQ-5D the SF-36 is a generic instrument and can be
used with people with a variety of diagnosis, it is widely used in stroke
rehabilitation research (Patel et al., 2006; Mant et al., 2000). The scale
consists of a mental and a physical component made up of different sections

that measure physical functioning and role limitations (Finch et al., 2002). The
items are scored on a Likert-type scale and summary mental and physical
scores can be obtained using algorithms. The scale is valid and reliable but a
special licence must be purchased needed before the scale can be used.

2.6 Recovery post-stroke
2.6.1 Definition of recovery
Recovery post-stroke could either be neurological recovery, motor recovery or
functional recovery (Teasall, Bayone and Bitensky, 2005) Neurological
recovery, also known as spontaneous recovery, which demonstrates itself in
the improvement in impairments, occurs as a result of neural plasticity. This
type of recovery can be classified as either early recovery which occurs as a
result of “decreasing local oedema, reperfusion of the ischaemic penumbra
and resolution of diaschisis …” (Kwakkel et al., 2004b) or later recovery which
occurs as a result of the reorganisation processes that occur in the brain
(Teasall, Bayone and Bitensky, 2005). The neurological recovery that occurs
in the early stages post-stroke is mainly the result of spontaneous recovery
while the changes that occur later could be influenced by rehabilitation
(Teasall, Bayone and Bitensky, 2004). Functional recovery, also known as
adaptive recovery, refers to the changes that occur in mobility and activities of
daily living. Functional recovery which is definitely influenced by therapeutic
interventions often occurs independently of neurological recovery.

2.6.2 Time course of recovery
2.6.2.1 Neurological recovery
Studies have shown that most of the neurological recovery occurs within the
first three months post-stroke (Teasall et al., 2005b). Recovery could however
occur after this up to approximately six months or even one year but the pace
would be slower. The amount of recovery is largely influenced by the initial
stroke severity with more severe strokes having a greater level of impairment
(Teasall et al., 2005b)

To assess recovery post-stroke, Jørgensen et al. (1995) conducted a followup study of 1197 acute patients with stroke to determine the recovery poststroke. Ninety-three percent of the patients in the study were assessed within
the first week post-stroke and then on a weekly basis. The final assessments
were conducted at six months post-stroke. The assessments included the
severity of stroke as measured by the Scandinavian Neurological Stroke
Scale and the activities of daily living which were measured using the Barthel
Index. The rate of neurological recovery was determined by the initial stroke
severity. Of the patients who were assessed as part of the Copenhagen
stroke study, 95% reached the greatest neurological level when they were 11
weeks post-stroke. In patients who were classified as having a mild stroke,
best neurological level was noted within six weeks, those with moderate
stroke at ten weeks and those with severe reached the neurological level
within 15 weeks; similarly those with most severe stroke reached their level
within 13 weeks.

2.6.2.2 Motor recovery
Impairments of movement are common in individuals who have suffered a
stroke. It is important to distinguish between motor and functional recovery as
the improvement in motor function does not always translate into functional
recovery. In contrast to this, improvements in the ability to carry out activities
of daily living can occur without motor deficits being present.

Duncan et al. (1992) conducted a prospective study of 104 new stroke
patients to describe the motor recovery which occurred during the first six
months post-stroke. The main outcome was the motor score on the FuglMeyer assessments and the ability of the participants to perform activities of
daily living as measured by the Barthel Index – both measured at six months
post-stroke. In this study the outcomes were measured at baseline, five days,
30, 90 and 180 days post-stroke. The study results indicate that most of the
recovery occurs early after stroke. The Fugl-Meyer motor scores at baseline
explained 53% of the variance of the six month motor function; while the five
day motor scores explained 74% of the variance; and the 30 day motor score
explained 84% of the variance of motor function at six months. The results of
the study revealed that the greatest amount of recovery occurred during the
first three months post-stroke irrespective of stroke severity at baseline.

2.6.2.3 Functional recovery
Functional recovery may be impeded by other impairments which include
sensory deficits, cognitive impairments and communication problems.
Functional recovery could however also occur with no neurological recovery
and could also occur after neurological recovery has stopped. Duncan et al.

(1992) reported that the greatest recovery of ADL as measured by the Barthel
index occurred within the first 30 days. A strong correlation was found
between the Fugl-Meyer score and Barthel Index scores at the follow-up
assessment periods. This highlighted the fact that motor function is important
in order to obtain independence in ADL. Although this is the case, the study
results also revealed that patients could be fully independent in ADL even
while still having some motor impairment. These results support the findings
suggesting that independence in functional activities – specifically ADL – is
influenced by other factors and not only the availability of motor function.

Results of the Copenhagen stroke study (Jørgensen et al., 1995a) indicated
that 95% of the patients reached their highest functional level within 13 weeks
post-stroke, with 80% of these reaching their best level already at six weeks.
As in the case of neurological recovery, the speed of functional recovery was
dependent on the initial stroke severity. For patients with mild stroke, recovery
occurred within two months and these patients reached their highest level
within three weeks post-stroke.

The findings reported above were all derived from follow-up or longitudinal
studies that appear to be the appropriate methodology for the aims specified.
However, the authors of the literature reviewed failed to comment more
comprehensively on the technical aspects of accommodating for attrition in
their respective analyses.

2.7 Factors affecting outcomes and recovery post-stroke
One of the most frequently asked questions posed by stroke patients or their
families is: “When will I be able to walk again?” Knowledge of the factors that
predict a favourable or unfavourable outcome post-stroke is therefore
important in order to answer such questions. It is also important for service
providers to ensure provision of appropriate and effective services.

A number of factors have been identified that predict stroke outcome and/ or
recovery. These factors include demographics such as age, (Kwakkel, Kollen
and Twisk,1996 ; Weir et al., 2003), the level of education and equivalent
income (Putman et al., 2007). Also included are factors relating to body
structure and function such as level of motor impairment and activity at
baseline (Kwakkel et al., 2006), as well as rehabilitation process factors such
as time since stroke onset and date of admission and intensity of rehabilitation
(Cifu and Stewart, 1999).

Hendricks et al. (2002) systematically reviewed articles with the aim of
determining prognostic factors for motor recovery post-stroke. Studies that
were included were those published from as early as 1966 to 2001. A total of
14 studies were included in the review. The review by Hendricks et al. (2002)
reported that the level of paresis at baseline is the strongest predictor of motor
recovery post-stroke. This means that patients with a higher level of motor
function had a better chance of recovery.

Kwakkel et al. (1996) also conducted a critical review of the literature aimed at
identifying factors which predicted disability in patients with stroke. Their

findings were supported by the inclusion of eight cohort studies. The review
found that disability assessed within two weeks post-stroke onset, urinary
incontinence, level of initial motor impairment, old age, loss of consciousness
within the first 48 hours post-stroke, disorientation to time and place, poor
sitting balance and status after recurrent stroke could predict functional
recovery in patients with stroke. The review also found that if patients
perceived that they were getting lots of social support they would recover
faster and better. The sample size used in the study which indicated this
result could however not eliminate the effects of other confounding factors.
The review by Kwakkel et al. (1996) reported that ethnicity, gender and side of
stroke were not significant predictors of outcome post-stroke.

In another review that was conducted after the one by Kwakkel et al. (1996),
Meijer, Ihnenfeldt, de Groot, van Liebeek, Vermeulen and de Haan (2003)
aimed to determine factors which could predict activities of daily living and
ambulation six months to one year post-stroke. A total of 26 articles which
yielded a total of 7850 patients with stroke were included in the review. The
results of this review indicated that “urinary incontinence, low initial Barthel
Index score, older age, severe paresis or paralysis, swallowing problems,
ideomotor apraxia, ideational apraxia, visuospatial-construction problems and
complications from ischaemic stroke” (Meijer et al., 2003) assessed within the
first two weeks post-stroke are all predictors of ambulation and activities of
daily living at six months to one year post-stroke.

The results of a prospective observational study conducted by Maseiro,
Avesani, Armani, Verena and Ermani (2007) revealed that age, as well as

motor and functional impairment as measured by the Motricity Index, the
Trunk Control Test and the Functional Independence Measure (FIM)
respectively were predictors of ambulatory recovery that was measured using
the Functional Ambulation Classification. This study also found that gender
and side of paralysis did not correlate with recovery of ambulation.

As indicated above a strong association has been found between age and
functional outcome post-stroke, with older people having a poorer functional
outcome (Sturm, Donnan, Dewey, Macdonell, Gilligan and Thrift, 2004;
Kwakkel, Wagenaar, Kollen and Lankhorst, 1996). Although gender has not
been found to be a predictor of motor or functional outcome post-stroke,
women have been reported to have a lower level of functioning post-stroke
than men (Sturm et al., 2004). A prospective cohort, hospital-based study
conducted by Lai, Duncan, Dew and Keighly, (2005) found that at six months
post-stroke women were less likely to be independent in executing basic, as
well as instrumental activities of daily living at six months post-stroke. With
regard to socio-economic factors, results from the CERISE study as described
in section 2.9 of this thesis (Putman, et al., 2007) revealed that socioeconomic factors such as level of education and equivalent income affected
recovery during different stages of rehabilitation. The authors found that level
of education affected motor and functional recovery during acute inpatient
rehabilitation while equivalent income affected motor recovery after discharge
from inpatient rehabilitation centres.

The effects of rehabilitation process issues on the patients’ outcomes have
been discussed in section 2.5.1 and 2.5.2 above. As previously mentioned,

the time between stroke onset and rehabilitation as well as the intensity of
rehabilitation will affect the outcome. Early admission to rehabilitation is
associated with improved functional outcomes (Teasall et al., 2005b). Strong
evidence exists that a greater intensity of physiotherapy and occupational
therapy results in enhanced functional outcomes (Teasall et al., 2005b).

The above information from systematic reviews as well as observational
cohort studies have identified that factors which predict or influence recovery
and outcome at various stages post-stroke include impairment and activity
level factors. From the above reviews it is evident that demographic factors
such as age, rehabilitation factors such as intensity of therapy and time since
stroke onset, and impairment factors such as swallowing problems,
dysarthria, urinary incontinence and baseline level of motor impairment as
well as baseline level of activity are factors that would predict outcome poststroke. These prognostic factors were therefore included in the analysis of the
study as factors influencing motor and functional outcome at six months poststroke. As is the case in many studies predicting outcome or recovery gender
was included as a factor to predict outcome (De Wit et al., 2006). In addition
to this, to see whether level of education influenced the outcome, as found in
the CERISE study, this variable were also included.

2.8 Rehabilitation of stroke patients in South Africa
In South Africa state funded acute care and rehabilitation facilities for stroke
patients are limited (Fritz, 2006a). There is only one stroke unit at a tertiary,
academic hospital in the whole of South Africa (Connor, 2006). The Western
Cape Rehabilitation Centre, an inpatient facility provides rehabilitation

services to patients with various diagnoses living in the Western Cape and
surrounding provinces (Provincial government of the Western Cape, 2007).
Rhoda (2002) found that the majority of patients referred to a communitybased centre received mainly outpatient services in the acute stage.

Hale and Eales (2001) conducted a survey to determine the best perceived
physiotherapy approaches for stroke rehabilitation in South Africa. The
respondents in this study advocated for the use of stroke units, although some
of them acknowledged home-based rehabilitation as an appropriate setting for
stroke patients. However, they highlighted financial and time constraints as
some of the challenges that could be faced when attempting to rehabilitate
stroke patients in their homes (Hale and Eales, 2001). Financial constraints
were also identified as a reason for patients not attending outpatient
appointments (Whitlaw, Meyer, Bawa and Jennings, 1994). Lack of transport
and an inability of family members to provide escorts were other factors
limiting attendance of outpatient therapy services. The authors recommended
the development of community-based services as an alternative to high-cost
hospital-based services. A few other challenges to the provision of
physiotherapy services for stroke patients were indicated by Hale and Wallner
(1996). Challenges include high levels of crime that hinder accessibility of
health professionals to certain communities where these services are
required. From the above it is clear that there is a need to improve and
increase the acute care and rehabilitation facilities for stroke patients in South
Africa especially in the public sector (Connor, 2006b).

2.9 Links with other studies
During the implementation of this study the researcher liaised with other
researchers who were in the process of conducting stroke rehabilitation
outcome studies. One of the studies was the Collaborative Evaluation of
Rehabilitation in Stroke across Europe (CERISE). The overall aim of the
CERISE study was to compare the rehabilitation process and patient
outcomes. In doing so the study aimed to define the components of stroke
rehabilitation practices that are important for the recovery of patients (De Wit,
2006). A number of objectives were developed to address the aim of the
study. These objectives were (De Wit, 2006: 10):
●

“Use of time of stroke patients during their stay in the rehabilitation
centres”;

●

“the content of individual physiotherapy and occupational therapy
sessions for stroke patients”;

●

“the prevalence of depression and anxiety, their time course and
predictive factors”; and

●

“the motor and functional recovery patterns until six months after
stroke incident”.

A number of studies were conducted to achieve the objectives of the CERISE
study. To determine ‘use of time’, 60 stroke patients were randomly selected
from each centre and observed at 10 minute intervals using behavioural
mapping. The content of physiotherapy and occupational therapy was
determined by the video recordings of physiotherapy and occupational
therapy sessions of 15 stroke patients per centre. The content of the therapy
was recorded using a validated and reliable scoring list. To assess motor and
functional recovery of the patients, and anxiety and depression experienced

by the patients a total of 532 consecutively selected stroke patients were
recruited. One hundred and thirty-five first-ever stroke patients were recruited
from three of the centres that were situated in the United Kingdom, Germany
and Switzerland and 127 patients were recruited from a fourth centre that was
situated in Belgium. The inclusion criteria applied in the CERISE study were:
1) A first-ever stroke as defined by the World Health Organisation,
2) Ages 40–85 years,
3) A score on the Rivermead Motor Assessment – gross function ≤ 11,
and/ or score on leg and trunk function ≤ 8, and/ or score on arm
function ≤ 12 on admission to the centre.

Patients were excluded from the CERISE study if:
1) They had other neurological impairments with permanent damage.
2) They

presented

with

stroke-like

symptoms

due

to

subdural

haematoma, tumour, encephalitis or trauma.
3) They had a pre-stroke Barthel Index < 50.
4) They were admitted to the centre more than six weeks post-stroke,
and
5) There was no informed consent.
In this part of the CERISE study a number of standardised outcome measures
were administered at admission to the centre, discharge, from the centre, as
well as at two, four and six months post-stroke. The outcome measures that
were included and administered at different assessment periods included the
National Institute of Health Stroke Scale, the Barthel Index, the Rivermead
Motor Assessment Scale, the Nottingham Extended Activities of Daily Living
Scale, the Hospital Anxiety and Depression Scale, the EQ-5D, the Caregiver

Strain Index and the Sickness Impact Scale. In addition demographic and
baseline clinical data were collected on admission.

The researcher liaised with a researcher who conducted an outcomes study
at the Western Cape Rehabilitation Centre (WCRC). The aim of this study
was “to describe the pattern of recovery and outcome at six months poststroke in first-ever stroke patients accessing the Western Cape Rehabilitation
Centre. A secondary aim that was explored in this study was the effect of
certain selected factors of interest on outcome …” (Rouillard: 2006:5). Both
the study conducted by the researcher and the WCRC study used similar
outcome measures, as well as the inclusion and exclusion criteria applied in
the CERISE study. With regard to inclusion criteria only the age ranges were
different because people in South Africa tend to suffer stroke at a younger
age; hence the ages to be included were between 18–85 years. The
outcomes were also measured at similar time periods post-stroke. To address
the main outcomes relating to motor and functional recovery as well as quality
of life the same outcome measures were used.
By using the same outcome measures and measurement instruments, the
researcher would be able to compare the results of the study with studies
conducted in developed countries. Although the CERISE study was
conducted at an inpatient setting, it was difficult to compare or base the study
on an outpatient study conducted in a developed country as outpatient
services in these countries differ greatly from those in South Africa, and
specifically in the Western Cape. By liaising with the researchers from the
CERISE study the researchers were able to receive training in the use of
some of the measures, and more specifically the use of the scoring list that

was used to score the video recordings. The use of similar instruments and
assessment periods as those used in the WCRC study would allow for a
comparison of results between patients accessing inpatient settings and those
accessing outpatient settings in the same research setting. Specific patient
characteristics would be considered, that is, a case mix analysis, before any
comparisons and conclusions from these would be done.
2.10 SUMMARY OF LITERATURE FINDINGS
In Chapter 2 the researcher summarises a review of relevant literature in
order to gain an understanding for the need to implement the study. The
literature reviewed includes the burden of stroke globally with an emphasis on
the rehabilitation of stroke. The incidence and prevalence of stroke presented
in this review indicated that stroke could differ in different parts of the world
and that more stroke epidemiological studies are needed in sub-Saharan
African countries.

With regard to rehabilitation, the SPO model is presented as a conceptual
framework for the study. Therefore, the literature review includes rehabilitation
structural issues that are described in relation to settings, as well as
rehabilitation process issues, that include the interventions, content and
intensity of physiotherapy. With regard to the structure of rehabilitation, it is
recommended that all stroke patients be managed in a stroke unit
immediately post-stroke. Patients with mild to moderate strokes could be
discharged from hospital earlier if an organised multi-disciplinary stroke team
were available to provide continued rehabilitation in the patient’s community.
With regard to day hospital rehabilitation, some positive effects have been

found but these were not supported by randomised controlled trials. However,
there is some supportive evidence for rehabilitation that occurs in the patients
home.

The rehabilitation process issues relate to the starting time of rehabilitation,
the intensity and the content of therapy. Studies indicated that an increased
intensity of therapy would result in improved functional outcomes, but no
specific physiotherapeutic approach was been found to be superior to the
other. It is also recommended that rehabilitation should proceed as soon as
possible post-stroke.

The rehabilitation outcomes are presented within the framework of the
International Classification of Functioning, Disability and Health (ICF). There
was a high degree of consensus in the body of literature relating to the
impairments, activity limitations and participation restrictions that occur poststroke. A number of factors that influence these outcomes have however been
identified in the literature. These include level of impairment and activity at
stroke onset and urinary incontinence. Information regarding the factors
influencing outcome assist in provision of appropriate care.

Making a comparison of the results of stroke outcome studies remain a
challenge due to variances in the socio-economic status, geographical
location and access to health care of the study subjects. Factors that also
render a comparison of data problematic is the heterogeneity of the study
population, times of assessment and follow-up, the assessment tools used
and the methods used to analyse the data. A number of authors have

highlighted the need to standardise some of these variables in order to
improve the available evidence for stroke rehabilitation.

From the review of the literature, it becomes evident that there are four major
concerns or gaps in the stroke rehabilitation literature. Firstly, despite the
similarities in the aetiology of stroke, research into rehabilitation has been
uncoordinated with a lack of consensus on the core constructs, an operational
definition of variables and outcomes and most suitable methodologies that
could be implemented across contextual variations. In short, this makes
comparison and generalisation of findings difficult.

Secondly, randomised clinical trials have not been sufficiently conceptualised
to identify the components of the interventions and the curative factors
integral to favourable outcomes in the examined settings of the respective
studies. Thus the significant findings are of a summative nature with reduced
external validity.

A third area of concern in the literature was the contextual inappropriateness
of findings and recommendations for South Africa where resources are
limited, lower indices of patient advocacy persist, the complexity of co-morbid
clinical presentations, as well as great variation in access to medical services
due to economic and socio-political factors.

Fourthly, there is incompatibility or inconsistency between baseline practices
regarding stroke rehabilitation in South Africa and internationally, for example,
differences in hospitalisation during the acute phase and varying lengths of

stay. Furthermore, in South Africa decisions about hospitalisation are
informed by multiple factors including, but not limited to the level of disability
and acuity of stroke. In short, larger percentages of stroke patients access
outpatient rehabilitation as exclusive or continued treatment in South Africa
than in First World countries. Outpatient rehabilitation services in South Africa
are not necessarily dedicated to stroke patients, but serve a larger and more
diverse clinical population. Given this context, the outcomes of outpatient
rehabilitation of stroke patients in particular are not well documented and
researched. Consequently, the need for more contextualised research on
outpatient stroke rehabilitation services becomes more evident. The study
attempts to address this need by evaluating the structure, process and
outcome of stroke rehabilitation in a South African outpatient setting.

CHAPTER 3
METHODOLOGY

3.1 INTRODUCTION
In this chapter, the researcher describes the quantitative methodologies of
data collection and analysis employed in the study. The study was
conceptualised as having three distinct parts that incorporate different
research designs, namely, survey research, longitudinal observational and
cross-sectional studies. Part One reports on survey techniques that address
the research questions relating to the structure of rehabilitation. The
longitudinal observational study that addresses the research questions
relating to the outcome of rehabilitation is described in Part Two. Part Three
outlines the cross-sectional, observational study that addresses the research
questions relating to the process of rehabilitation. In each part the sample,
instruments used to collect data, procedure and methods used to analyse the
data are described. It is important to note that the research setting (3.2) and
ethical considerations (3.6) are the same for all three parts of the study and
hence these are described for the overall study.

3.2 RESEARCH SETTING
The study was conducted at Community Health Centres (CHCs) in the
Metropole Region of the Western Cape. The Metropole Region of the Western
Cape is divided into eight health districts in which there are 39 CHCs. Stroke
rehabilitation services are offered at 20 of these CHCs. Therefore, the
rehabilitation setting comprises these 20 centres. Community Health Centres
(CHCs) are seen as the foundation of the National Health System in South

Africa (ANC, 1994). The multi-disciplinary staff at CHCs may include
physiotherapists, occupational therapists, doctors, nurses, social workers,
radiographers, pharmacists and dieticians. Comprehensive services including
health promotion, preventive care, curative care and rehabilitative care are
offered at CHCs. Services provided may also include, but are not limited to,
mother and child care, immunisation, family planning, counselling for sexually
transmitted diseases (STDs), treatment for minor trauma and locally prevalent
diseases, oral health care, the follow-up treatment and rehabilitation of people
with chronic disorders or disabilities, counselling and mental health services,
as well as primary welfare care. CHCs are the first point of entry into the
health care system and are also referral centres for patients treated at
secondary and tertiary institutions.

Patients with neurological impairments are the second largest group treated
by physiotherapists at CHCs (Personal communication C De Wet Chief
Physiotherapists, 2005). Of these, stroke patients form the largest group.
There are no specific criteria for admission to these centres and stroke
patients are therefore at varying levels of functioning and severity post-stroke.
Rhoda and Hendry (2003) found that the majority of stroke patients referred to
these centres are in the acute or sub-acute stage post-stroke. At these
centres the patients may receive rehabilitation involving more than one type of
service. However, professionals providing these services are not necessarily
functioning as a co-ordinated team with a common goal of treatment (Rhoda,
2002).

3.3 PART ONE: STRUCTURE OF REHABILITATION
Part One presents the methodology used in an attempt to answer the
research questions related to the structure of rehabilitation at Community
Health Centres in the Western Cape. As mentioned in the literature review,
the structure of stroke rehabilitation is defined as resources (staff and
equipment) available for stroke rehabilitation.

3.3.1 Design
A cross-sectional survey of all therapists employed at the 20 CHCs offering
rehabilitation care in the Metropole Region of the Western Cape was used to
collect data relating to the structure of stroke rehabilitation at these centres.
When conducting the survey research, the researcher assumes that
meaningful information could be obtained from the identified research sample
(Domholdt, 2000). Therefore, in this type of research the researcher relies on
self-report information from participants as opposed to observations or
measurements taken by researchers (Domholdt, 2000). Self-administered or
interview questionnaires are often used to collect data in surveys. The crosssectional survey design was deemed to be appropriate for the study. The
therapists could provide the most meaningful information about the structure
of rehabilitation for stroke patients at CHCs by completing a self-administered
questionnaire.

3.3.2 Sample
The sampling frame for this part of the study comprised of all therapists
deployed at CHCs providing stroke rehabilitation in the Metropole Region of

the Western Cape. A non-probability sample, specifically a convenience
sample, was used because therapists were selected on availability. The small
number of therapists made it possible to select the entire sampling frame for
inclusion in this survey.

3.3.3 Instrumentation
A self-constructed questionnaire was used to collect data relating to the
structure of rehabilitation (Appendix 3). This questionnaire was developed by
the researcher based on a taxonomy developed by Hoenig et al. (2000) to
assess structure and the process of rehabilitation. The questionnaire
consisted of two sections: Section A requested information relating to the
demographic status of therapists (e.g. gender, centre, highest qualification,
year of qualification); and Section B requested information regarding the
services and equipment available at the centres, as well as the co-ordination
of care. The co-ordination of care included the occurrence of team meetings,
the use of standardised evaluation and documentation forms, the use of
standard guidelines and the most common techniques used. Three reviewers
with extensive experience in the field of neurological rehabilitation provided
feedback about the content validity of the questionnaire. The basis for their
collective expertise included, but was not limited to, clinical practice, research
and publication, teaching, as well as community-based intervention in
neurological rehabilitation. The reviewers concurred that the questionnaire
appeared to be valid in terms of its content and made minor editorial changes.
In addition, the questionnaire was sent to five therapists who did not form part
of the sampling frame for completion and commentary on ease of
administration, logical flow, clarity of items and face validity. Their feedback

was that the questionnaire appeared to deal with the proposed aims and
objectives of the survey and was easy to complete as a self-report measure.

3.3.4 Procedure
Once permission was obtained from the Senate Research Grants and Study
Leave Committee of the University of the Western Cape and the medical
superintendent of the Community Health Services Organisation (Appendix 1),
the researcher attended one of the monthly meetings of Community Health
Centre therapists to present the study proposal and highlight the aims,
objectives and significance of the study. Given the small sample size and the
familiarity of the researcher to the study participants, it was possible for the
researcher to identify the respondents from the responses to items on the
questionnaire. The researcher thus negotiated with would-be participants that
anonymity would be ensured in the communication of the results. The benign
and non-personal nature of the items further encouraged participation and
consent, despite possible identification.

The therapists’ questionnaires were either hand-delivered or posted to the
different centres together with a consent form (Appendix 2) and an information
sheet, as well as a self-addressed stamped envelope for the return of the
questionnaire. The researcher followed up non-respondents telephonically
after three weeks to encourage participation with a view to increasing the
overall response rate to the survey.

3.3.5 Data analysis
The data were captured and analysed using Microsoft Excel. Data relating to
the structure of rehabilitation was summarised using descriptive statistics and
presented as frequencies and percentages.

3.4 PART TWO: OUTCOME OF REHABILITATION
This part presents the methodology used to answer the research questions
related to the outcome of rehabilitation at Community Health Centres in the
Western Cape. To address the objectives stated in Chapter 1, the participant
outcomes relating to their impairments, activity limitations, participation
restrictions and quality of life were assessed at baseline, two months poststroke and six months post-stroke.

3.4.1 Design
A longitudinal observational study was used to collect the data relating to the
outcomes of stroke rehabilitation at CHCs in the second part of the study. The
study was also longitudinal in nature because it obtained follow-up data over a
period with outcomes observed at three time points and at one specific point
as is the case in cross-sectional studies. In the study the outcome data was
collected at baseline, two months and six months post-stroke. In addition to it
being longitudinal, the study was also observational and non-experimental.
Smith and Smith (2003) assert that observational studies allow the
investigator to describe, analyse and interpret the situation as it exists without
any attempts being made to influence it in any way. Such a study design is
appropriate for this part of the study, as the researcher describes and

analyses

rehabilitation

outcomes

following

an

existing

rehabilitation

programme provided by therapists at CHCs.

A brief exposition of the advantages and challenges in longitudinal
observations follows. Threats to internal validity are commonly minimised and
even controlled by adding a control group, using randomisation and
establishing baselines, as well as multiple or longitudinal observations. In this
part of the study, control groups and randomisation were not feasible given
the nature of the topic. However, the documentation of stroke outcomes
following rehabilitation can be tracked meaningfully over time while using
baseline data and follow-up observations to partial out rival hypotheses such
as spontaneous recovery. Longitudinal observational studies have also been
found to be useful in identifying predictors of outcome. In the study, this
design afforded an opportunity to predict the outcome of stroke at two and six
months post-stroke.

One of the major disadvantages of longitudinal studies is the loss of
participants to follow-up as a result of attrition or mortality. If the subjects who
drop out of the study are significantly different to those who remain in the
study, sources of systematic error or bias could potentially be introduced
(Howell, 2008). Munro (2001) argues that the impact of attrition on
significance testing can be addressed by employing a mixed effects
regression model to analyse the data. A more detailed discussion of this
model is presented in the analysis section (3.4.6).

3.4.2 Sample
This section of the study incorporated a conveniently selected, non-probability
sample. In non-probability sampling the participants are not randomly
selected, meaning that not every stroke patient had an equal chance of being
included in the sample (Domholdt, 2000). A non-probability sampling method
is commonly used in physiotherapy research due to the small numbers of
patients available in specified settings. The researcher aimed to recruit stroke
patients attending CHCs for rehabilitation who met very specific criteria.
Therefore, a convenience sample of stroke patients who met the inclusion
criteria was consecutively recruited into the study. The inclusion and exclusion
criteria used to select the participants were as follows:
3.4.2.1 Inclusion criteria
Patients were included in the study if:
1

They had suffered a first-ever stroke as defined by the World Health
Organisation (WHO, 1989); patients who had suffered a previous
stroke would be excluded as they could have impairments as a result
of the previous stroke.

2. They had Rivermead Motor Assessment (RMA) scores as follows:
Rivermead Motor Assessment – Gross function (RMA-G) ≤ 11; and/or
Leg and trunk function (RMA-LT) ≤ 8; and/or Arm function (RMA-A) ≤
12 on admission to the CHC. This meant that the participants still had
some degree of motor impairment (Lincoln and Leadbitter, 1979).

3.4.2.2 Exclusion criteria
Patients were excluded from the study if:
1

They were < 35 and > 85 years of age.

2

They had other neurological impairments with permanent damage,
such as a previous head injury or spinal cord injuries. These patients
would be excluded as the impairments assessed need to be
specifically as a result of a stroke and not as a result of a stroke
combined with another condition.

3

They had stroke-like symptoms due to sub-dural haematoma, brain
tumour, encephalitis or trauma, since the aim of the study is to
investigate patients with stroke and not those with other cerebral
conditions.

4

A period of more than six weeks had lapsed since the occurrence of
the stroke. In patients with mild stroke, recovery could occur as early
as six weeks post-stroke (Jorgensen, 1995a).

5

They had a pre-stroke Barthel Index Score of < 50. Patients with a
pre-stroke Barthel Index score would be dependent on others for
certain activities of daily living (Shah et al., 1992).

6

The patient or family did not provide informed consent.

A non-probability sampling method was used whereby not all stroke patients
had an equal opportunity to be included in the study as already mentioned in
section 3.4.1. Hence, the sample size is not based on population size but on
other factors. Consequently, the use of regression analysis guided the

determination of sample size. When conducting regression analysis the
literature recommends that for every one dependent variable at least ten
independent variables are needed (Munro, 2001). The researcher identified
eight specific variables from the literature (Kwakkel et al., 2006, Tilling et al.,
2001; Meijer et al., 2003) that predicted motor and functional outcome poststroke. Thus, a total of 80 participants would be sufficient as the proposed
data analysis included parametric statistics that are more robust when the
sample includes at least 50 participants. The study was longitudinal and
recruitment spanned a two year, five month period from June 2005 to
November 2007 due to the rate of presentation of stroke patients at CHCs as
previously mentioned. The researcher had to plan for dealing with attrition due
to drop-out and therefore decided to recruit 100 participants which would be
sufficient for the statistical analysis anticipated and to address drop-out effect.

3.4.3 Instrumentation
Two questionnaires and six standardised outcome measures were used to
collect data for this part of the study. One of the questionnaires collected
information relating to socio-economic status and the other was used to
collect bio-demographic data. The six standardised outcome measures were
used to collect data relating to the impairments, activity limitations and
participation restrictions experienced by the participants as discussed below.

3.4.3.1 Questionnaires
3.4.3.1.1 Socio-economic status (Appendix 4)
A self-constructed questionnaire adapted from Putman et al. (2007) was used
to collect data relating to the socio-economic status of participants. This
included a number of variables, such as highest educational level achieved,
employment status, number of members in the family and total family income.
This questionnaire was essentially a self-report and no formal proof or
documentation was requested to support the self-report. When scoring the
educational level of the participants Sub A2 to Std 5 was regarded as the
primary level of education; Std 6 to Std 10 as secondary education; and Std 8
with a diploma or certificate to tertiary education with a doctorate was
classified as tertiary level of education. The income levels of the participants
were also classified into high and low income levels with participants with an
income of ≤ R1000 being in the low income group and those with an income
of > R1000 being in the high income group.

3.4.3.1.2 Bio-demographics (Appendix 5)
The researcher developed a bio-demographic instrument based on studies by
other researchers (Mayo et al., 1999; Kalache and Aboderin, 1995; Bonita,
1992; Hayn, 1997). The questionnaire collected data relating to the
demographic characteristics (age and gender) of the participants, information
relating to the stroke (date and side of brain where stroke occurred, side of
impairment, how the diagnosis was made), as well as data relating to the risk
factors or associated illnesses. The instrument allowed for the capturing of
2
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data relating to the referral process, how the patients accessed the CHCs and
who primarily cared for the participant at home.

3.4.3.2 Standardised outcome measures
Six standardised outcome measures were used to assess the following
dimensions: 1) Impairment, 2) Activity, 3) Participation and 4) Quality of life.

The tools that were used in the study are mentioned below. The researcher
provided some motivation for the use of the specific tools. The descriptions,
as well as information about the validity and reliability of the tools are
presented in section 2.5.6.

3.4.3.2.1 Impairment measures
The National Institute for Stroke Health Scale (NIHSS) (Appendix 6) was used
to determine the impairments of the participants. This scale determines the
severity of stroke, a factor which could provide information relating to the
severity of patients with stroke accessing CHCs. The NIHSS also provides
information about a variety of impairments including cognitive, language,
movement and sensory impairments. In addition to the NIHSS, the Rivermead
Motor Assessment (RMA) (Appendix 7) was used to collect data relating to
impairments. The RMA is a tool that specifically measures motor performance
and could be seen to expand on the information relating to motor performance
identified in the NIHSS.

3.4.3.4.2 Activity measures
The Barthel Index (Appendix 8,9,10) and the Nottingham Extended Activities
of Daily Living Index (Appendices 11, 12, 13 ) were used to measure activity
limitations of the participants. The Barthel Index is widely used in stroke
rehabilitation and its use could assist with comparing outcomes of stroke
patients with similar inclusion criteria (Rouillard, 2006). The Barthel Index only
takes 5–10 minutes to complete and the information could be obtained
through self-report from a reliable source that does not necessarily have to be
the patient. To expand on the activities measured by the Barthel Index the
Nottingham Extended Activities of Daily Living Scale was used to measure the
instrumental activities of daily living. These instrumental activities assist the
participants to function in the environment outside of their homes and to
conduct household activities. Hence, the activities included in the tool should
be culturally acceptable and include activities that are appropriate to the
setting. After viewing the tool the researcher found that the majority of the
items included were appropriate to the research setting.

3.4.3.4.3 Participation measure: The Modified Rankin Scale (Appendices
14, 15, 16)
In the study the Modified Rankin Scale (MRS) was used to measure
participation. Although the Modified Rankin Scale is a measure of global
disability and not specifically participation, the motivation for the use of this
tool by the researcher related to the participation domains such as work,
family responsibilities and leisure and social activity that were included in the
structured interview of the MRS. In this section these domains are expanded

and the individual’s involvement in these roles prior to stroke, the ability to
continue with these roles as before or to a lesser degree is investigated. This
information was relevant as it goes beyond just being or not being involved in
the roles.

3.4.3.4.4 Quality of life measures
The EQ-5D (17,18,19) was used to determine the quality of life of the
participants. Constructs used to determine quality of life could be quite
specific to the setting. It is also important that these documents are translated
correctly to capture the constructs correctly. The EQ-5D had gone through a
rigorous translation process and had been implemented successfully in
different communities in the Western Cape. Therefore, the researcher was
convinced that it could be used successfully to determine the quality of life of
patients with stroke in the Western Cape.

The tools mentioned above were used in both the Collaborative Evaluation of
Rehabilitation in Stroke across Europe (CERISE), as well as the Western
Cape Rehabilitation Centre (WCRC) studies and this further motivated the
use of these tools in the study. The use of the same measuring instruments
would facilitate a comparison of the results.

3.4.3.3 Translation of the questionnaires
The measures of self-report which included the Extended Activities of Daily
Living, Barthel Index and the Modified Rankin Scale were translated from
English to Afrikaans by the staff of the Writing Centre at the University of the

Western Cape (UWC). Translation from Afrikaans back into English was done
by two social sciences graduates who both have experience in translations.
Neither of the translators had prior knowledge of the tools or a background in
the medical profession. A consensus meeting was then held between the
researcher and the researcher involved in the WCRC study. Certain
terminology seemed inappropriate for the specific population and alternative
words were suggested. The words suggested by the researchers were
referred back to the two translators. Consensus was reached before they
were included in the questionnaire. The translations from Xhosa into English
were done by a lecturer in the Xhosa Department at UWC. The translation
from Xhosa back into English was done by another lecturer of the same
department. These translators also did not have prior knowledge of the tools
or a background in the medical profession. The Xhosa-speaking research
assistants ensured the correct Xhosa terminology, which was tested during
the pilot study. A Xhosa (Jelsma, Mkoka, Amosun & Nieuwveldt 2004a) and
Afrikaans (Jelsma &Ferguson, 2004b) version of the EQ-5D was already
available; hence, the translation of these tools was not necessary.

3.4.4 Pilot study
Two separate pilot studies were conducted. The first study piloted the NIHSS
and the RMA which were the observer-scored standardised outcome
measures. The second study piloted the two questionnaires and the selfreport standardised outcome measures.

3.4.4.1 Piloting of NIHSS and RMA
These measures involved an observer scoring an observed task. A sample of
15 stroke patients admitted at the WCRC was used for this pilot study. For
English and Afrikaans-speaking patients the researcher conducted the test,
while for the Xhosa-speaking patients the Xhosa-speaking research assistant
gave instructions to the patients while the researcher scored the subjects’
performance. The pilot study was done to familiarise the researcher with using
the tools within a South African situation and to acquaint the Xhosa- speaking
assistant to provide instructions when needed.

3.4.4.2 Piloting the questionnaires and measures of self-report
Three Afrikaans-speaking and three Xhosa-speaking stroke patients per
questionnaire were interviewed during this part of the pilot study. The names
and contact details of patients who could be included in the pilot study were
obtained from the therapists at the CHCs. The aim of the pilot study was
explained to the patients and those who consented to participate were
interviewed at their homes. The aim was to familiarise the researchers with
the use of these tools and to see whether any additional changes needed to
be made to the content of the translated questionnaires. The researcher
administered the English and Afrikaans questionnaires and standardised
measures while a Xhosa-speaking research assistant administered the Xhosa
questionnaires. This process also assisted in determining how long it would
take to complete the questionnaires. No changes were needed to the
questionnaires following this section of the pilot study.

3.4.5 Procedure
Permission

to

conduct

the

study

was

obtained

from

the

medical

superintendent of the Community Health Services Organisation and ethical
clearance was obtained from the Senate Research Grants and Study Leave
Committee at the University of the Western Cape. To inform the therapists
working at the CHCs about the study, the researcher attended one of the
monthly meetings of the CHC therapists. At this meeting the researcher
presented the study proposal and highlighted the aims, objectives,
significance of the study, as well as the ethical considerations that would be
adhered to during the implementation of the study. The therapists were
informed that they would be contacted on a weekly basis to enquire about
new patients with stroke who had suffered a first-ever stroke and who had
suffered their stroke not more than six weeks ago.

Before recruiting participants to be included in the study, the researcher spent
a week receiving training in the application of the measurement tools from
researchers who were linked to the CERISE. This training occurred at the
Department of Rehabilitation Sciences, Katolieke Universiteit Leuven in
Belgium. Professor DeWeerdt and Dr Liesbet De Wit, co-ordinators of the
CERISE project, observed data collection techniques applied in the study
during a visit to South Africa in October 2005. This assisted with ensuring
standardisation of data collection techniques needed when results are being
compared.

The pilot study was conducted once the instruments were translated and the
researcher had been trained. Following this the researcher, contacted the
CHCs for the names of patients who had suffered a first-ever stroke and were
newly admitted to the centres. Once the names and contact details of eligible
patients were obtained they were contacted and an appointment was set up.
In cases where telephone numbers were not available, the researcher or
research assistants went to the patient’s home. The aim of the study was
explained to the patient and in some cases the patient’s family or caregiver.
The patients were invited to participate in the study and were asked to give
written informed consent. In cases where the patient was not able to give
written informed consent, a family member was approached. Where written
informed consent was obtained, the patients were assessed to see whether
they met the inclusion criteria. If the patient was eligible to be included in the
study, the necessary baseline questionnaires were completed (see table 3.1)
by the researcher or the research assistant. The bio-demographic
questionnaire was completed first, followed by the NIHSS and then the RMA.
Once these observer-rated tools were completed, the researcher continued to
complete the other self-report questionnaires. Once the researcher had
finished collecting the baseline data, the participants were informed that they
would be contacted for an appointment for the two and six month follow-up
assessments.
The two and six monthly follow-up assessments were done by the same
researcher or assistant who had conducted the baseline assessments within a
window period of seven working days either before or after the actual two
month or six month post-stroke date.

Table 3.1 summarises the schedule for the administration of the different
questionnaires and standardised outcome measures at the assessment
periods in this part of the study.
Table 3.1 Administration schedule
Instrument

Baseline

Timeline
Two months

Six months

Socio-economic questionnaire
X
Bio-demographic questionnaire
X
NIHSS
X
RMA
X
X
X
BI
X
X
X
NEADL
X
X
EQ-5D
X
X
MRS
X
X
NIHSS = National Institute of Health Stroke Scale, RMA = Rivermead Motor
Assessment Scale; BI = Barthel Index; NEADL = Nottingham Extended Activities of
Daily Living; EQ-5D = Euroqol; MRS = Modified Rankin Scale

3.4.6 Data analysis
The data were captured and analysed using the Statistical Package for Social
Science (SPSS) and Statistical Analysis System (SAS). To ensure correct
capturing, the data were entered twice and compared using the COMPARE
procedure in SAS. The Shapiro Wilk W test was used to assess normality of
the data. Both descriptive and inferential statistics were used to analyse the
data.

3.4.6.1 Descriptive statistics
Frequencies of the different socio-demographic and rehabilitation outcome
variables were determined. These frequencies related to data collected at
baseline, two months and six months post-stroke. These frequencies were
presented in the form of means and standard deviations or medians and interquartile ranges depending on the distribution of the data.

3.4.6.2 Inferential statistics
A mixed effects regression model was used to determine the difference
between the scores of the Rivermead Motor Assessment Scale, as well as the
scores of the Barthel Index at the different assessment periods. This model
allows for the inclusion of all cases in the analysis irrespective of the loss to
follow-up. Hence, an intention-to-treat analysis was adopted. A p-value of
0.05 was considered for tests of significance.

To determine the factors influencing motor (impairment) and functional
(activity) outcomes at six months, the three estimates of the Rivermead Motor
Assessment were used as outcome measures or dependent variables for
impairment, that is, RMA-G, RMA-LT and RMA-A and the Barthel Index was
used as an estimation of activity. From the reviewed literature (Putman et
al.,2007; Teasall et al., 2007; Kwakkel et al., 2006; eight independent
variables were identified as critical predictors: 1) age, 2) gender, 3) urinary
incontinence, 4) swallowing problems, 5) number of hours in therapy, 6) level
of education, 7) initial value of the outcome parameter, and 8) dysarthria.
These predictor variables were included in a multiple regression where they
could compete with each other to determine what the unique semi-partial
contributions of the respective predictors would be. To ensure that the
proposed analysis had sufficient power or was robust, a closer examination of
drop-out cases was conducted. The participants who died of cardiovascular
causes were retained in the sample for analysis and an imputed score of zero
(0) was assigned for the outcome measurements at six months. Participants
lost due to drop-out were considered for retention on the basis of mean

comparison tests to determine whether this group differed significantly from
the non drop-out group in terms of age, NIHSS (stroke severity) and gender.

3.5 PART THREE: PROCESS OF REHABILITATION
The process issues that were addressed were the type of services received,
the number of speech, occupational and physiotherapy sessions received and
the content and intensity of physiotherapy.

3.5.1 Design
An observational cross-sectional study design was used to collect data for this
part of the study. A description of observational and cross-sectional studies is
provided in sections 3.3 and 3.4 of this chapter.

3.5.2 Sample
The study sample used to collect the data relating to the services received,
the number of therapy sessions and the intensity of physiotherapy was the
same sample used in the Part Two of this thesis. In order to collect data
relating to the content of physiotherapy a purposive sample was selected from
these 100 participants. The inclusion criteria used to select the participants to
determine the content of physiotherapy was based on the RMA-G scores. The
aim was to select patients who presented with a motor deficit that could be
classified as mild, moderate or severe according to the RMA-G score. Hulley
and Cummings (1988) recommend that 10% of the original sample would
suffice for selecting a representative sample.

3.5.3 Instrumentation
In this part of the study three methods of data collection were used. These
were questionnaires, archived records and video recordings.

3.5.3.1 Use of Care Questionnaire
A structured interview questionnaire, named the Use of Care Questionnaire
was completed at two and six months post-stroke, was used to collect
information relating to the services received by the participants. The Use of
Care Questionnaire was adapted from a questionnaire developed by Putman,
(2006) for use in the CERISE study. This questionnaire was used to
determine the services the participants received between baseline and two
months, as well as between two months and six months post-stroke
respectively (Appendices 20, 21 22 and 23, 24, 25).

In the study the two month questionnaire consisted of four sections and the
six month questionnaire consisted of five sections. Sections 1–4 were the
same in both questionnaires completed at two and six months post-stroke.
Section 1 of the questionnaire determined the participant’s general status and
interaction with family and social contacts. Section 2 included questions
relating to the use of medical services. Section 3 investigated the participant’s
mobility in and outside the home. Section 4 focused on the home
environment. Section 5 of the six month questionnaire included questions
relating to return to work and productivity.

3.5.3.2 Archived records (data extraction sheet)
The patient registers and physiotherapy notes were used to extract data
relating to the intensity and duration of therapy. Data that were extracted from
the therapists’ documents and participants’ records were: the participant’s
name, research identification number, date of admission to centre, date of
discharge or date last seen and the number of physiotherapy, occupational
therapy and speech therapy sessions, as well as the duration of
physiotherapy treatment sessions.

3.5.3.3 Video recordings
The researcher made video recordings of actual live physiotherapy sessions
conducted by the physiotherapist treating the patient.

To define the content of physiotherapy, the video recordings were analysed
using a scoring list developed by De Wit et al., (2006) for use in the CERISE
study. The scoring list consisted of 12 categories with 46 mutually exclusive
sub-categories. The categories were: 1) mobilisation, 2) selective movements,
3) lying and lying balance, 4) sitting and sitting balance, 5) standing and
standing balance, 6) sensory and visual perception, 7) transfers, 8)
ambulatory activities, 9) personal activities of daily living, 10) domestic
activities of daily living, 11) leisure and work related activities, and 12)
miscellaneous.

De Wit et al., (2006) tested the inter-rater reliability of the scoring list. To do
this four researchers who were part of the CERISE study, individually scored
five physiotherapy and five occupational therapy sessions. The reliability

study was set up in four different rehabilitation centres: one in Great Britain,
one in Belgium, one in Switzerland and one in Germany. A fifth researcher,
who was independent to any of the rehabilitation centres that formed part of
the CERISE study, scored all 40 tapes and her scores were compared with
the scores of the other four researchers. The inter-rater reliability of the
scoring list was then computed by the main researcher of the project and was
found to be excellent for all categories ICC : 0.96–0.99).

3.5.4 Procedure
Data relating to the services received were extracted from the Use of Care
Questionnaires completed at two and six months assessment periods. To
collect data relating to the frequency of physiotherapy, occupational and
speech therapy and the number of hours of physiotherapy, the researcher
made an appointment with the therapists at a time that was convenient for the
therapists and viewed the participants’ records and the therapists’ documents.
In cases where the admission and discharge dates for physiotherapy and
occupational therapy differed, the earliest and latest dates were recorded. The
information relating to the frequency of therapy and the number of hours of
physiotherapy was collected for each participant after the six month
assessments had been conducted.

Participants who met the criteria and provided consent to be video recorded
were requested to be recorded at one of their follow-up treatment sessions
with the therapists at the CHCs.

3.5.5 Data analysis
The data were captured and analysed using Microsoft Excel. Data relating to
the process of care were summarised using descriptive statistics and
presented as frequencies and percentages.

3.6 ETHICAL CONSIDERATIONS
Ethical approval to conduct the study was granted by the Senate Research
Grants and Study Leave Committee at the University of the Western Cape.
Permission to conduct the study was also obtained from the medical
superintendent of the Community Health Services Organisation. The aim of
the study was explained to the participants and/or their families. The
participants were provided with an information sheet Appendices 26, 27, 28).
Written informed consent (Appendices 29, 30, 31) was obtained from all
participants or their families where the participants could not provide consent
due to communication problems or cognitive decline. The patients were
assured of confidentiality and anonymity and they had the right to withdraw
from the study at any stage. There was no obvious risk involved in
participating in the study. Patients were referred to the appropriate medical
professional at the CHC via the referring therapist if they needed any medical
interventions. All interested parties will have access to the findings of the
study.

3.7 SUMMARY OF CHAPTER
In this chapter, the researcher summarised the methodologies employed in
this three-part data collection approach: Part One reported on a crosssectional survey of therapists including physiotherapists and occupational

therapists. The researcher reported on the collection and analyses of data
regarding the structure of rehabilitation. In Part Two the researcher reported
on a longitudinal observational study on the outcome of rehabilitation using
standardised outcome measures. Included are the sampling methods used
and the statistical tests employed. Part Three described the process of
rehabilitation using a cross-sectional observational study. In Part Three the
use of records and video recordings to collect data were presented.

CHAPTER 4
RESULTS

4.1 INTRODUCTION
The chapter is organized into three sections in which the results answering
the respective research questions (see 1.4) are presented. Where necessary,
brief references are made to the statistical analyses employed. In Section A
the researcher presents the results relating to the research questions about
the structure of care. While in section B the findings about the outcomes of
the rehabilitation of stroke patients at CHCs are presented. The researcher
presents the findings relating to the process of stroke rehabilitation in
section C.

4.2 SECTION A: STRUCTURE OF REHABILITATION
Results about the structure of rehabilitation included information regarding the
infrastructure (staff and equipment) available at the CHCs that provided
rehabilitation. Information included in this section also relates to team
meetings to discuss the management of stroke patients and the use of
guidelines when rehabilitating stroke patients. Tables summarizing data in this
section refer to the CHCs as the unit of analysis (n=20), however, Table 4.1
below summarizes the demographic status of the therapists who provided the
information (n=22). For two of the centres information was provided by both
the physiotherapist and the occupational therapist working at the centre.

Table 4.1 Demographic status of therapists (n=22)

Variable

Gender: number(%)
male
female

4(18.2)
18(81.8)

Age: mean(SD)

32.5(8.28)

Number of years qualified median: (q1-q3)

6(3-13.2)

Qualification: number(%)
diploma
bachelor
masters

1(4.4)
19(86.5)
2(9.1)

The majority of the therapists were females who had obtained a bachelors
degree. The therapists had been qualified for a median of 6 years. Table 4.2
presents the distribution of physiotherapy and occupational therapy services
and staff at Community Health Centres per district in the Western Cape
Metropole.

Number of CHCs
Number of physiotherapists
Number of centres with
physiotherapy services
Number of occupational
therapists
Number of centres with
occupational therapy services

3
0
0
4
1
1

5
0
0
7
2
3

5
0
0
5
2
3

3
6
0
5
2
2

3
6
0
4
2
3

4
5
0
4
1
1

4
0
0
5
4
4

4
0
0
5
2
3

Total

Tygerberg
Khayelitsha
Mitchell’s
Klipfontein
Eastern

Number of thousand of
population per district

Northern
Southern
Western

Table 4.2 Distribution of therapy services per district

3270
39
16
20

1 1 0 2 0 0 1 1 6
4 3 0 4 0 0 3 2 16

From the table above it becomes evident that three districts did not have
occupational therapists deployed and therefore did not offer occupational
therapy services. It also illustrates that the occupational therapists and
physiotherapists are providing services to more than one centre in the same
district.

4.2.1 Number and percentage of staff and equipment available at the
centres
The number and percentage of staff and equipment available at the centres
as reported by the therapist when completing the questionnaires are
presented in Table 4.3 and table 4.4 respectively.

Table 4.3 Services available at the 20 Community Health Centres in the
Metropole Region of the Western Cape (n=20).

Services

Physiotherapists
Medical officer
Nurse
*Orthopaedic nurse
Physiotherapy assistants
Occupational therapists
Occupational therapy assistants
Rehabilitation workers
Home-based carers
Students (physiotherapy
(occupational therapy, speech therapy)
Speech therapists
Psychologists
Dietician
Social workers
Other:
(Health promoter and nutritional advisors)

Centres with services
n

(%)

20
20
20
20
1
10
5
1
14
10

(100)
(100)
(100)
(100)
(5)
(50)
(25)
(5)
(70)
(50)

2
8
16
15

(10)
(40)
(80)
(75)

10

(50)

______________________________________________________________
* = Orthopaedic nurse = nurses who have been trained to follow-up persons with
disabilities needs, e.g. wheelchair repairs

All the centres had physiotherapy (n=20), medical services (n=20) and
orthopaedic nursing services (n=20) available. With regards to auxiliary
rehabilitation services more occupational therapy (n=10) than physiotherapy
assistants (n=1) were employed at this level with only 1 of the centres having
the services of a rehabilitation worker. Fourteen centres offered home-based
care.

Table 4.4 Equipment available for the 20 Community Health Centres in
the Metropole Region of the Western Cape (n=20).

Equipment

Hot packs
Treatment couch
Mobility Assistive devices
Ultrasound
Wheelchairs
Ice
Weights
Gymballs
Treatment mats
Parallel bars
Mirrors
Interferential therapy
Stairs
Tens
Suspension therapy
Wall bars
Nebuliser
Suction machine
Short Wave diathermy
Wax
Orthoses
Functional electrical stimulation
Others
Rollers
Wedges
Hand splints
Materials to produce splints
Small balls
Springs
Pulley system

Centres with equipment
n

%

20
19
19
19
19
17
17
16
16
15
15
13
9
9
8
6
6
5
5
4
3
2
1
0
0
0
0
0
0
0

100
95
95
95
95
85
85
80
80
75
75
65
45
45
40
30
30
25
25
20
15
10
0.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0

The majority of the centres (95%) had a Bobath plinth and assistive devices
which included walking aids such as walking sticks, crutches and quadrupods.
Gymballs and therapy mats were not available at 20% of the centres, while
parallel bars and mirrors were not available at 25% of the centres. Only 2
(9.1%) of the therapists indicated having team meetings to discuss the
rehabilitation of stroke patients, while 13 (59%) indicated making use of one

or other guideline when rehabilitating stroke patients. In short, equipment was
not available in an equal manner at all the CHCs.

4.3 SECTION B: OUTCOME OF REHABILITATION
This section reports on the description of the sample of stroke patients and
their impairments, activity limitations, participation restrictions and quality of
life. The temporal changes in motor outcomes (impairments) and functional
outcomes (activity limitations) are also reported. In addition, the results of
regression analyses identifying significant predictors of motor outcomes and
functional outcomes at 6 months are presented.

4.3.1: DESCRIPTION OF THE STUDY SAMPLE
The description of the participants includes recruitment, demographic and
socio-economic status, the clinical picture, and risk factor profile. Premorbid
levels of global disability (as estimated by the Modified Rankin Scale) and
activity limitations (as estimated by the Barthel Index) are also presented.

4.3.1.1 Participant recruitment.
Figure 4.1 presents the results of participants recruited into the study over 29
months as well as those who dropped out at the 2 and 6 month assessment
time points.

Figure 4.1 Results of participant recruitment

100 stroke patients were
recruited to take part in the
study

2 months 88

6 months 76

4 died
3 withdrew (refused follow-up assessment)
5 could not be followed up within assessment
period
* 1 moved out of Cape Town
* 1 returned to work (could not get
appointment to conduct assessments)
* 1 admitted to rehabilitation
Centre (permission for patient to be
part of study not obtained)
* 2 were not contactable (no follow-up
contact details

5 died
1 withdrew (refused follow-up assessment)
6 could not be followed up within assessment
period
* 2 moved out of Cape Town
* 3 were not contactable (no follow-up contact
details)
* returned to work (could not get appointment
to conduct assessments)

4.3.1.2 Socio-demographic and health profile of the participants
The results presented below include the age, gender, socio-economic
and health status of the participants.

4.3.1.2a Age and gender of the participants
The study sample consisted of an equal number of males 50(50%) and
females 50 (50%). The mean age of the population was 61.0 with a standard
deviation of 10.55 and ages ranged from 36 years to 85 years.
4.3.1.2b Socio-economic Status of the participants
The socio-economics status of the participants assessed at the 2 month post
stroke assessment period is only available for 88 of the participants. The
following variables: level of education; employment status; non-employment
status and monthly household income are stipulated in Table 4.5.

Table 4.5 Socio-economic status of the participants (n=88)

Socio-economic
Status

number (%)
_

Level of education
No formal education
Primary
Secondary
Tertiary

9 (10.2)
44 (50.0)
35 (39.8)
0 (0.0)

Current Employment Status
Employed
Unemployed

31 (35.2)
57 (64.8)

Current Non-employment Status
Pensioner
Unable to work due to disability/illness
(Receiving grant / private insurance)
Unemployed preferred not to work
Unemployed looking for work
Unable to work due to disability / illness
(No grant)
Other, specify
Looking after the home, no income

36 (40.9)
6 (6.8)
4 (4.5)
4 (4.5)
3 (3.4)
2 (2.3)
2 (2.3)

Monthly Household Income in South African Rand
No Income
1 – 200
201 – 500
501 – 1000
10001 – 1500
1501 – 2500
2501 – 4500
> 4501

5 (5.7)
8 (9.1)
23 (26.1)
35 (39.8)
10 (11.4)
6 (6.8)
1(1.1)
0 (0.0)

________________
A total of 10.2% of the participants had no formal education, while 50% of the
participants had a low level of education and none of them had tertiary level of
education (Stats SA, 2006). Of those who were unemployed 40.9% were
receiving an old age or private pension. The results also revealed that 80.7%
of the participants would be classified in the lower income bracket as they
have a monthly family income of ≤ R 1000 (approximately US$ 90) (Stats SA,
2006).

4.3.1.3 Clinical picture of the participants at baseline
The clinical picture of the participants which includes the side of impairment
post-stroke, the method of diagnosis, the type of stroke and the number of
days post stroke at the time of assessment is illustrated in Table 4.6.

Table 4.6: Clinical Picture of participants (n=100)
Clinical Picture

Result

Side of impairment n(%)
Left
Right
Both

56 (56.0)
44 (44.0
0 (0.0)

Diagnosis n (%)
CT-scan
Clinical

19 (19.0)
81 (81.0)

Type of stroke n (%)
Haemorrhagic
Ischemic
Indeterminate

1 (1.0)
18 (18.0)
81 (81.0)

Days post stroke
Median (q1 – q3)

21 (15 -31)

The majority of the participants’ diagnosis of their condition was made on a
clinical basis. Of the 19 patients who were diagnosed following a CT scan, 18
had been diagnosed as having suffered an ischemic stroke. The baseline
assessments of the participants were done within a median of 21 days post
stroke with assessment days ranging from 4 to 42 days post stroke.

4.3.1.4 Risk factor profile of the participants at baseline
The presence of risk factors was obtained via self-report and in the case of
hypertension confirmed by the use of anti-hypertensive medication. Although

the participants were using medication for their hypertension and diabetes it
was beyond the scope of this study to ascertain whether these illnesses were
controlled. Table 4.7 summarises the reported risk factors of all participants.

Table 4.7: Reported Risk factors of the participants (n=100)

Risk Factor

n%

Hypertension

90 (90.0)

Smoking (current)

54 (54.0)

Diabetes

46 (46.0)

Heart condition

22 (22.0)

Hyperliperdemia

8 (8.0)

Alcohol abuse

5 (5.0)

Previous Transient Ischaemic Attack

3 (3.0)

Oral Contraception

1 (1.0)

Peripheral vascular disease

1 (1.0)

The majority of the participants had hypertension (90.0%). More than half of
the participants were smoking at the time of their stroke with almost half
(46%) of them being diabetic.

4.3.1.5 Pre-morbid level of disability
The functional level and level of global disability of the participants prior to
their stroke was determined using the Barthel Index and the Modified Rankin
Scale (MRS) respectively. These results are presented in Table 4.8 and 4.9
showing the scores, frequency, percentage and the cumulative percentage.

Table 4.8: Pre-stroke Barthel Index Scores (n=100)

Barthel
Score

Frequency

Percentage

Cumulative Percent

80

1

1.0

1.0

90

12

12.0

13.0

95

5

5.0

18.0

100

82

82.0

100.0

As indicated in 3.4.2 stroke patients with a pre-stroke Barthel Index score of <
50 were excluded from the study. Although the majority of the participants
(82.0%) were independent before their stroke (Barthel Score =100), 18.3%
needed assistance with at least 1 activity of daily living (Barthel Score< 100).

Table 4.9: Pre-Stroke Modified Rankin Scale Scores (n=100)

MRS
Scores

Frequency

Percent

Cumulative Percent

0

40

40.0

40.0

1

47

47.0

87.0

2

1

1.0

88.0

3

12

12.0

100.0

Forty-seven percent of the participants were still able to carry out all usual
duties and activities before suffering a stroke despite having stroke-like
symptoms (MRS=1) e.g. visual problems. One participant reported having
problems carrying out his/(her) usual activities (MRS=2) such as, caring for
the family, working and taking part in social and leisure activities.

Twelve percent could walk independently, but required assistance to look
after their own affairs (MRS=3).

4.3.2 PARTICIPANT IMPAIRMENTS
For the purpose of this study the impairments of the participants’ were
determined using the National Institute for Health Stroke Scale (NIHSS) and
the Rivermead Motor Assessment Scale (RMA). In determining the level of
impairment post-stroke the NIHSS provides information about the severity of
the stroke.

4.3.2.1a NIHSS scores on admission
This scale measures a wide range of impairments on a scale of 0-42, the
higher the score the greater the severity of the stroke. Figure 4.2 illustrates
the percentage of participants with different NIHSS.

Percentage of Participants

Figure 4.2 NIHSS scores at baseline (n=100)
18
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NIHSS scores

From Figure 4.2 above it becomes evident that the frequency distribution of
NIHSS scores was negatively skewed (skewness 1.307 and kurtosis .487).
The median NIHSS score was 4.5 (q1-q3; 2-8) for this sample. The NIHSS
scores of the participants ranged from 0-24. The majority (70%) of the
participants were mildly affected (NIHSS scores <8), with 27% being mildly
affected (NIHSS scores 8-16), and 3% being severely affected (NIHSS scores
>17) (Briggs et al., 2001).

4.3.2.1b Impairments experienced according to the NIHSS
measurements at baseline.

The common impairments experienced by the participants at baseline are
also presented in table 4.10.

1

Table 4.10: Participant impairments at baseline (n=100)

Individual impairments

Number

%

Lower limb impairment

65

65.0

Sensory impairment

63

63.0

Upper limb impairment

54

54.0

Facial paralysis

47

47.0

Cognitive impairment

39

39.0

Dysarthria

36

36.0

Extinction

32

32.0

Aphasia

22

22.0

Visual impairment

14

14.0

7

7.0

Impaired gaze

________
Motor (lower limb; 65% and upper limb; 54%) and sensory
impairments (63%) were experienced by the majority of the participants.
In addition 58%of the patients had speech impairments with 22%
being aphasic and 36% having dysarthria. The impairments that were
experienced by less than 50 % of the participants were facial paralysis,
extinction, ataxia, visual impairments and impaired gaze.

4.3.2.2 Impairments as measured by the Rivermead Motor Assessment
Scale.

The motor impairment of the participants was determined using the
Rivermead Motor Assessment Scale. The Rivermead Motor Assessment
Scale has three categories namely the gross function (RMA-G), leg and trunk
function (RMA-LT) and arm function (RMA-A). The minimum scores for each
category of the scale are 0 with maximum scores for RMA-G being 13, the
RMA-LT being 10 and the (RMA-A) being 15. This scale was administered at
all three assessment periods.

4.2.2.2a Rivermead Motor Assessment mean scores at different
assessment periods.

Table 4.11 Presents the mean and standard deviation of the RMA scores for
the different assessment periods

Table 4.11: Rivermead Motor Assessment Mean Scores at different
assessment periods
Score range

RMA- G

baseline
(n = 100)

2 month
(n = 88)

6 month
(n=76)

mean (SD)

mean (SD)

mean (SD)

7.3(3.83)

8.70(3.36)

9.09(3.3)

5.03(2.84)

6.06(2.68)

6.66(2.60)

(0 – 13)
RMA- LT

(0-10)
RMA- A
(0 – 15)

5.10(4.12)

6.93(4.91)

7.53(4.91)

From the above table a change is noted in the mean scores all the RMA-G,
RMA-LT and RMA-A between baseline, 2 months and 6 months assessment

periods. It should however be highlighted that a number of participants were
lost to follow-up between baseline and 2 months (12 participants) and
between 2 and 6 months (12 participants).

4.3.2.2b Individual Items on the RMA.

The following 3 figures illustrate the individual items of the three sub-scales of
the RMA scale.

Figure 4.3 Percentage of participants independent on the 13
sub items of the RMA-G at baseline (n=100), two (n=88) and
six months (n=76) post stroke onset
100
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80
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Baseline
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6 months 97 95 88 88 87 83 66 79 80 66 66 8 5

Items

Key for items: figure 4.3
1. Unsupported sit
2. Lying to sitting
3. Sitting to standing
4. Transfer to wheelchair towards unaffected side
5. Transfer to wheelchair towards affected side
6. Walk 10m indoors with an aid
7. Climb stairs independently
8. Walk 10m indoors without aid
9. Pick up bean bag from floor
10. Walk outside 40m
11. Walk up and down 4 steps
12. Run 10m
13. Hop on affected leg 5 times

As noted in figure 4.4, unsupported sitting (1) was the activity that the majority
of the participants were able to perform independently. This is in sharp
contrast to running (12) and hopping (13).These were activities that the
majority of the participants could not perform at baseline and at two and six
months post onset stroke. An increase in the number of participants who were
able to perform various other activities occurred mainly between baseline and
two months post onset stroke. There was a slight decrease in the number of
participants who were able to perform; unsupported sitting (2% decrease),
sitting to standing (3% decrease), transfer to wheelchair towards affected side
(1% decrease) and walk 10m inside with an aid (3% decrease) independently.

Figure 4.5 Percentage of participants independent on
the 10 sub items of the RMA-LT at baseline(n=100), two
(n=88) and six months (n=76) post stroke onset
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Items

Key for items: figure 4.4
1: Roll to affected side
2: Roll to unaffected side
3: Half-bridging
4: Sitting to standing
5: Lift affected leg over side of bed
6: Step unaffected leg on and off block in standing
7: Tap ground lightly 5 times with affected leg in standing
8: Dorsiflexion of affected ankle in lying with knee flexion
9: Dorsiflexion of affected ankle in lying knee extension
10: Place affected leg in neutral position, with knee flexion

The majority of the participants were able to perform rolling at all three
assessment periods. The activity that most participants could not perform at

all three assessment periods was standing and flexing the affected knee to 90
degrees while keeping the hip in extension (10) and tapping the ground with
the affected leg (7). Although there was a change in the number of
participants who could perform most of the activities
between baseline and 2 months, the number of participants who could roll to
the affected side (1) remained unchanged between 2 and 6 months..

Figure 4.5:percentage of participants independent on the 15 sub
items of the RMA-A at baseline (n=100), two (n=88) and six (n=76)
months post stroke onset
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Key of Items for figure 4.5
1: Lying protract the shoulder girdle with arm in elevation
2: Lying, hold extended arm in elevation
3: Flexion and extension of the elbow
4: Pronation and supination of the elbow
5: Pick up large ball with both arms extended
6: Pick up tennis ball with affected hand, repeat 5 times
7: Pick up pencil with affected hand, repeat 5 times
8: Pick up piece of paper, repeat 5 times
9: Cut putty with knife and fork
10: Bounce ball with affected hand in standing
11: Opposition of thumb and fingers
12: Supination and pronation of hand
13: Turn body towards wall while holding affected palm flat against wall with
arm at 90 degrees.
14: Tie bow at back of head
15: Pat-a-cake

The majority of the participants were able to protract their scapula (activity 1)
at all three assessment periods. None of the participants were able to perform
the “pat-a-cake” activity (activity 15) independently at baseline and only 3.9%
and 5.3% of the participants were able to perform this activity independently
at the 2 and 6 month assessment periods respectively. Although the number
of participants who were able to perform the activities increased between
baseline and 2 months and between 2 months and 6 months, there was a
decrease in the number of participants who could “hold the extended arm in
elevation while in lying” (2% decrease), or perform “flexion and extension of
the elbow” (1% decrease), or “pick up large ball with both arms extended” (1%
decrease), or “pick up piece of paper” (4% decrease) or “turn body towards
wall while holding affected palm flat against wall with arm at 90 degrees (2%
decrease).

4.3.2.2c Change of RMA scores across time points

Table 4.12 summarizes the results of the Mixed Effects Regression model.
This model was tested at an alpha level of .05 and confidence intervals were
obtained and tested to see whether their respective upper and lower limits
differed significantly from zero.

Table 4.12 Time effects: Changes in motor impairments as measured by
the RMA-G, RMA-LT, RMA-A for different assessment periods

Assessment
period

RMA-G
LS mean (CI)

RMA-LT
LS mean(CI)

RMA-A
LS mean(CI)

_____________________________________________________________

Baseline - 2 months

1.23(0.89;1.58*) 0.96(0.66;1.25*) 1.78(1.23;2.21*)

2 – 6 months

0.17(-0.25;0.6)

Baseline – 6 months

1.40(0.92;1.88*) 1.22(0.85;1.58*)

•

P < .05

0.26(-0.26;-0.596) 0.47(-0.145;1.09)
2.23(1.54;3.00*)

From Table 4.12 it becomes evident that the mean changes or difference
scores observed at between baseline and two months, as well as baseline
and six months were found to be significant at an alpha level of .05 for all
three Rivermead Motor Assessment Scores. Thus we can conclude with 95%
confidence that the changes observed in mean scores for the Rivermead
subscales were significantly different from zero, i.e. the difference is not due
to chance. The above table also illustrates that the mean changes or
difference scores observed between two and six months for all three
Rivermead Motor Assessment scores did not approach significance. Thus we
can conclude with 95% confidence that the changes observed in mean scores
for the Rivermead subscales between two and six months were not
significantly different from zero, i.e. the difference is likely to be due to
chance.
As this statistically significant change did not occur between two and six
months and only between baseline and two months, it is evident that most of
the changes occurred between baseline and two months but were maintained
to six months.

4.3.3 Activity Limitations of the participants

The Barthel Index and the Nottingham Activities of Daily Living Scale was
used to assess the activity limitations of the participants. Included in this
section of the results are the Barthel Index scores according to level of
severity. The percentage of participants who were independent on the 10
individual items of the Barthel Index as well as the mean and standard
deviations for the three assessment periods and the change of scores across
time are documented. The frequency of participants who were independent
on individual items of the NEADL scale is also presented and the significance
of the change over time.

4.3.3.1a Barthel Index Scores according to level of severity

The participants’ ability to perform functional activities of daily living was
measured using the Barthel Index. The scores for the Barthel Index range
from 0 to 100, a higher score indicating a higher level of functioning. The
participants were grouped according to level of severity on the basis of the
Barthel Scores. The number and percentage of participants at the three
assessment periods are presented in Table 4.13 according to level of
dependence.

Table 4.13: Barthel Index Score according to participants’ severity for
each assessment point

Category

Dependent

Number (%) of participants
Baseline

2 months

6 months

n=100

n=88

n=76 ______

41 (41.0)

17 (19.3)

13 (17.1)

36 (36.0)

27 (30.7)

17 (22.4)

21 (21.0)

33 (37.5)

31 (40.8)

2 (2.0)

11 (12.5)

15 (19.7)

(0 -55)
Moderate Assistance
(60 -80)
Minimal Assistance
(85 -95)
Independent
(100)

The above results indicate that at the 6 month assessment period only 19.7%
of the participants were fully independent with the majority (80.3%) still
needing assistance with at least one activity of daily living.

4.3.3.1b Participants independent in executing of Barthel Index
activities.

Figure 4.7 illustrates the individual items of the Barthel Index for the different
assessment periods. Percentages are presented as the number of
participants at the different time points differed as a result of participant
dropout.

Percentage
of Participants

Figure: 4.6 Percentage of participants who were
independent on the 10 sub-items of the Barthel Index at
baseline(n=100), two(n=88) and six months(n=76) post
stroke onset.
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At the first assessment period the majority of the participants needed
assistance with all activities except bowel, bladder, transfers and mobility. At
the two month follow-up period this however changed with less than half of
the participants’ still needing assistance with feeding, dressing, stair climbing
and bathing. At six month the majority still needed assistance with dressing,
stair climbing and bathing.

4.3.3.1c Change of Barthel Index scores across time points

Table 4.14 presents the mean and standard deviation of the Barthel Index
scores for the different time periods.
Table 4.14: Barthel Index means scores and standard deviation at the
different assessment periods
Score range

Barthel Index

baseline
(n = 100)

. 2 month
(n = 88)

6 month
(n=76)

mean (SD)

mean (SD)

mean (SD)

62.7(22.6)

74.9(22.9)

78.6(23.7)

______________________________________________________________
The above table illustrates that there was an improvement in the mean
Barthel Index scores between the three assessment periods. The results of
the Mixed Effects Regression Model used to determine if the improvement
noted was statistically significant are summarized in table 4.14.

Table 4.15: Time effects: Changes in activity limitations as measured by
the Barthel Index from baseline to 6 months.

Barthel Index
LS Means
CI
______________________________________________________________
baseline -2 months
12.5
(9.24; 15.8)*

2 months-6 months

0.451

(-3.19; 4.09)

baseline-6 months
13.0
( 8.74; 17.2)*
___________________________________________________________

In table 4.15 it becomes evident that the mean changes or difference scores
observed between baseline and two months, as well as baseline and six
months, were significant at an alpha level of .05. Thus the researcher can
conclude with 95% confidence that the changes observed in mean scores for
the Barthel Index scores were significantly different from zero, i.e. the
difference is not due to chance. The above table also illustrates that the mean
changes or difference scores observed between two and six months did not
approach significance. Thus one can conclude with 95% confidence that the
changes observed in mean scores for the Barthel Index between two and six
months were not significantly different from zero, i.e. the difference is likely to
be due to chance

4.3.3.2 Nottingham Extended Activities of Daily Living (NEADL)
4.3.3.2a Individual items of the NEADL

Table 4.16 presents the number and percentage of participants who were
independent in the individual activities at the two assessment periods.

Table 4.16: Number (%) of participants’ independent in items of the
NEADL at two months and six months post stroke onset.

Variable

Participants n(%)
2 months

6 months`
n=88

n=76

________________________________________
Mobility
Walk outside
Climb stairs
Get in and out of car
Walk over uneven ground
Cross roads
Travel on public transport
Kitchen Activities
Feed yourself
Make yourself a hot drink
Take hot drinks from one
room to another
Do the washing up
Make yourself a hot snack
Domestic Tasks
Manage your own money when out
Wash small items of clothing
Do your own housework
Do your own shopping
Do a full clothes wash
Leisure activities
Read newspaper and books
Use the telephone
Write letters
Go out socially
Manage your own garden
Drive a car

66 (75.0)
32 (36.4)
55 (62.5)
47 (53.4)
46 (52.3)
16 (18.2)

59 (77.6)
34 (44.7)
49 (64.5)
50 (65.8)
48 (63.2)
25 (32.9)

83 (94.3)
47 (53.4)
48 (54.5)

73 (96.1)
49 (64.5)
50 (65.8)

32 (36.4)
33 (37.5)

32 (42.1)
39 (51.3)

47 (53.4.)
30 (34.1)
23 (26.1)
17 (19.3)
8 (9.1)

46 (60.5)
34 (44.7)
26 (34.2)
23 (30.3)
12 (15.8)

54 (61.4)
44 (50.0)
4 (4.5)
19 (21.6)
11 (12.5)
6 (6.8)

48 (63.2)
48 (63.2)
6 (7.9)
23 (30.3)
17 (22.4)
3 (3.9)

Of those participants who improved in their ability to perform the majority of
activities independently between the two and six months assessment periods,
most of them could not write letters independently (92.1%) or drive a car
(96.1%) at six months post stroke. At six months the majority of the
participants were also not able to perform climbing stairs, travelling on public

transport, washing the dishes, doing the washing, household and shopping,
going out socially, managing the garden.

4.3.3.2b Change in NEADL scores across time points

Table 4.17 presents the mean and standard deviation of the NEADL Scores at
two and six months. Table 4.17 also summarizes the results of the Mixed
effects Regression model used to address the lost-to follow-up across the
assessment periods. The model was tested at an alpha level of .05 and
confidence intervals were obtained and tested to see whether their respective
upper and lower limits differed significantly from zero.

Table 4.17:

Time effects: Changes in instrumental activities of daily

living as measured by the NEADL from 2 to 6 months

Variable

NEADL

Mean (SD)

Mean (SD)

2 month

6 month

n = 88

n = 76

8.72(5.45)

10.36(5.80)

LS mean(CI)
2-6months

1.33

(0.577; 2.076) *

• p < 0.05
Key: NEADL Nottingham extended activities of daily living scale.

Table 4.17 illustrates that there was an improvement in the mean NEADL
scores between the two assessment periods. From Table 4.19 it also
becomes evident that the mean changes or difference scores observed
between two months and six months, for the NEADL scores were found to be
significant at an alpha level of .05. Thus we can conclude with 95%
confidence that the changes observed in mean scores for the NEADL scores
were significantly different from zero, i.e. the difference is not due to chance.

4.3.4 Participation restrictions of the participants
4.3.4.1

Roles at baseline

Table 4.18 illustrates the participants’ involvement in conducting the above
roles prior to their stroke and the change of these roles post stroke.
Table 4.18: Participation in roles prior to stroke and changes of these
roles due to stroke as measured at baseline (n=100)

Roles

Previous role Did not sustain
previous role
n(%)

Reduced ability Unable

n(%)

n(%)

n(%)
______

31(31)

30(96.8)

4(13.3)

26(86.7)

Family responsibility 45(45)

35(77.8)

7(20.0)

28(80.0)

Leisure and social

75(85.2)

33(44.0)

42(56.0)

Work

88(88)

A total of 31% of the participants was working at the time they had a stroke,
45% was looking after the family and 88% had regular social and leisure time
activities. Of the participants who could not resume their specific roles as
before 86.7% could not return to work. Forty four percent of the participants
who were involved in regular leisure and social activities prior to their stroke
indicated that they could return to doing so but at a lower intensity.

4.3.4.2

Return to previous roles at six months

Table 4.19 summarises the number and percentages of participants who
could return to their previous roles according to the MRS.
Table 4.19: Participants roles at 6 months (n=100)

Roles

Previous Role
n%

Work
31(31)
Family responsibility 45(45)
Leisure and social 88(88)

Returned to
previous role
n(%)

Unable to
return to
previous role
n(%)

3(9.7)
16(35.6)
17(19.3)

23(74.2)
25(55.6)
55(62.5)

Dropout
status
unknown
n(%)
5(16.1)
4(8.8)
16(18.2)
________

When the MRS was assessed at 6 months, 9.7% of the participants who were
working before their stroke could return to work, 35.6 % of those who took up
responsibility for their family resumed their role as caregivers of their families
and 19.3% who were involved in leisure and social activities were able to
participate as before.

4.3.5 Health-related quality of life of the participants

The health-related quality of life of the participants was determined using the
EQ-5D. With activities are scored according to a range from participants
having no problem with the activity to them having a severe problem with
performing the activity. Onlt the participants who were able to verbally provide
responses were included. The EQ-5D scores are presented in Table 4.20. O

Table 4.20: Number and percentage of participants EQ- 5D scores at 2
and 6 months

EQ- 5D Profile

Mobility
no problem
some problem
confined to bed
Self-care
no problem
some problem
unable
Usual activities
no problem
some problem
unable
Pain - discomfort
none
moderate
extreme
Anxiety - depression
none
moderate
extreme
EQ-5D VAS
median
(q1-q2)

n (%) of participants
2 month
6 month
(n=85)
(n=73)
46(54.1)
31(36.5)
8(9.4)

47(64.4)
23(31.5)
3(4.1)

42(49.4)
32(37.6)
22(12.9)

47(64.4)
20(27.4)
6(8.2)

16(18.8)
20(23.5)
49(57.6)

15(20.5)
27(37.0)
31(42.5)

47(55.3)
33(38.8)
5(5.9)

37(50.7)
25(34.2)
11(15.1)

52(61.2)
26(30.6)
7(8.2)

45(61.6)
25(34.2)
3(4.1)

70
50-90

65
50-90

According to the results presented in table 4.20, the activity that was the most
severely affected was the ability to perform usual activities. Nearly 58 % of the
participants were unable to perform their usual activities at 2 months post
stroke. This number decreased slightly at 6 months where only 42% reported
not being able to perform their usual activities. An important number of the
participants reported experiencing pain (44.7%) or anxiety-depression (38.8)
at two months. Extreme pain was experienced by more patients at 6 months
(15.1%) in comparison with 2 months (5.9%). The Shapiro Wilk W test

indicated that the VAS scores were not normally distributed therefore the non
parametric Wilcoxon Paired Test was used to determine if a statistically
significant difference occurred between the scores at 2 and 6 months. There
was no statistically significant difference between the sores (p=0.81).

4.3.6 Factors predicting impairment (motor) and activity (function) at six
months

The final sample (n=95) analysed to determine which independent variables
were significant predictors of impairment and activity at 6 months post stroke
consisted of 76 complete cases at follow-up and 19 cases from the drop-out
group.

The drop-out group consisted of 24 participants who were lost to

follow-up. Five participants were ineligible for inclusion in the analysis on the
basis of mortality due to non-vascular causes. Three participants died as a
result of cardiovascular causes and were retained in the sample for analysis
and an imputed score of zero (0) was assigned for the outcome
measurements at 6 months.

The remaining 16 participants could be

considered for inclusion if they did not differ significantly from the non-drop out
on any of the following variables: age, gender, and severity of stroke as the
primary parameters. Table 4.21 presents the results of the mean comparison
tests performed to determine whether the drop-out group differed significantly
from the non drop-out group using either parametric or non-parametric tests
where applicable.

Table 4.21: Mean Comparison tests between drop out (n=16) and nondrop out (n=76) groups.

Variable

Test

p

Age

t-test:

0.26

Gender
NIHSS score

Chi-square
Mann-Whitney U-test

0.61
0.69

______________________________________________________________
Key: NIHSS= National Institute for health stroke scale.

From the above table, it becomes evident that the drop-out group did not differ
significantly from the non drop-out group on any of the parameters tested, as
evidenced by p-values that exceeded 0.05 alpha level. The missing values for
the drop-out group were imputed based on the principle of regression
imputation. So, the final analysis was conducted on 95 participants. The
independent variables identified for the proposed regression analysis were
correlated with the four dependent variables to examine whether there were
significant correlations. Included in the independent variables was the initial
value of the parameter, i.e. the initial scores on the Rivermead and the Barthel
Index.
Results from correlation matrices between potential predictor variables and
the outcome parameters were as follows: The RMA-G was significantly
correlated with Gender (-.26 ) and number of hours of therapy (-.22) at .05
alpha level, as well as with Age (-.30), dysarthria (-.29), urinary incontinence (.24) and initial RMA-G (.81) at .01 alpha level.
The RMA-LT was significantly correlated with Age (-.23), Dysarthria (-.28) and
initial RMA-LT (.83) at a.01 alpha level. The RMA-A was significantly

correlated with Age (-.28), dysarthria (-.38), number of hours of therapy (-.28)
and initial RMA-A (.81) at .01 alpha level. The Barthel index was significantly
correlated with Gender (-.26), Age (-.35), dysarthria (-.38), urinary
incontinence (-.30) and initial Barthel score (.78) at .01 alpha level. These
variables were subsequently entered as predictors into four linear regression
models predicting impairment and activity. Three regression analyses were
conducted with RMA-G, RMA-LT and RMA-A as the outcome variables for the
respective models predicting Impairment. The fourth regression model tested
predictors of Activity as estimated by the Barthel Index.

The decision to perform linear regression analyses was based on the
residuals showing a normal distribution for all four outcome variables. The
entry criterion was set at 0.15 and the retention criterion was set at 0.05 for
predictor variables. The results of each of these regression models have been
summarized into four tables and will be presented below.

The initial RMA-G score and the number of hours in therapy were the only
variables that met the criteria for retention in the stepwise regression model
predicting RMA-G at 6 months and the results of that analysis is reflected in
Table 4.22 below.

Table 4.22: Stepwise linear regression model predicting impairment in
gross motor function at 6 months post stroke

Predictor variable

Beta (SE)

Partial R2

p-value

Initial RMA-G

0.84 (0.06)

0.65

<0.0001

No of hours of therapy

0.13 (0.06)

0.02

0.03

Key: RMA-G= Rivermead Motor Assessment Scale gross

As reflected in the above table the initial RMA-G was the strongest predictor
of Impairment in Gross Motor Functioning as evidenced by the partial
explained variance (0.65). Impairment in gross motor function at baseline was
a significant predictor of impairment in gross motor function at six months
post-stroke (p-value < 0.0001). In other words, impairment in gross motor
function at 6 months post stroke can be considered to be a function of
impairment in gross motor function at baseline. The number of hours in
therapy also significantly predicted (partial coefficient = .02) impairment in
gross motor function at six months post stroke as evidenced by the p-value <
.05. Thus 2 % of the variance in impairment in gross motor function is a
function of the number of hours spent in therapy.

The initial RMA-LT score was the only variable that met criteria for retention
in the stepwise regression model predicting RMA-LT at 6 months and the
results of that analysis is reflected in Table 4.23 below.

Table 4.23: Stepwise linear regression model predicting impairment in
leg and trunk motor function at 6 months post stroke.

Predictor variable

Initial RMA-LT

Beta (SE)

0.88 (0.07)

Partial R2

p-value

0.66

<0.0001

Key: RMA-LT= Rivermead Motor Assessment Leg and Trunk Function

The above table reflects that the initial RMA-LT score was the only significant
predictor (p-value < 0.0001) of impairment in Leg and trunk Motor Functioning
as evidenced by the partial regression coefficient (0.66). In other words, 66%
of the impairment in leg and trunk motor function at 6 months can be
considered to be a function of impairment in leg and trunk motor function at
baseline.

The initial RMA-A score was the only variable that met criteria for retention in
the stepwise regression model predicting RMA-A at 6 months. The findings of
the stepwise linear regression predicting Impairment in motor functioning of
the arm at 6 months post-stroke are summarized in Table 4.24 below.

Table 4.24: Stepwise linear regression model predicting impairment in
motor function of the arm at 6 months post stroke.

Predictor variable

Initial RMA-A

Beta (SE)

0.95 (0.08)

Partial R2

0.61

p-value

<0.0001

Key: RMA-A=Rivermead Motor Assessment Arm function

From the table above, the initial RMA-A score significantly predicted
impairment in Motor Functioning of the arm, as evidenced by the partial
regression coefficient (0.61). Impairment in motor function of the arm at
baseline significantly predicts impairment in motor function of the arm at 6
months post-stroke (p-value < 0.0001). In other words, 61% of the impairment
in motor function of the arm at 6 months post stroke can be considered to be
a function of impairment in motor function of the arm at baseline.
The initial BI score, age and gender were the only variables that met criteria
for retention in the stepwise regression model predicting Activity limitations
(BI) at 6 months post stroke. The findings of the stepwise linear regression
predicting Activity limitations, as measured by the Barthel index, at six months
post-stroke are summarized in Table 4.25 below.

Table 4.25: Stepwise linear regression model predicting activity
limitations, as measured by the Barthel index, at 6 months post stroke.

Predictor variable

Initial BI

Beta

(SE)

Partial R2

p-value

0.81

(0.10)

0.47

<0.0001

Age

-0.50

(0.20)

0.03

0.02

Gender

-8.58

(4.08)

0.03

0.04

Key: BI=Barthel Index

From the table above, it becomes evident that all three independent variables
were found to be significant predictors of activity limitation at 6 months post
stroke. The initial BI score was the strongest predictor of Activity, controlling
for age and gender, as evidenced by the partial regression coefficient (partial
R2 = .47) and was significant at an alpha level < 0.0001. Thus the estimated
limitation in activity at baseline or baseline accounts for 47% of the limitation
in activity at six months post stroke.

Age (p = .02) and gender (p = .04) were both found to be significant predictors
of limitation in activity at six months post stroke. Both variables respectively
accounted for 3% of the variance of the limitation in activity at 6 months post
stroke controlling for the other variables in the model. In other words, for
every increment of one year in age, there would be a reduction of 0.5 in the
Barthel score obtained at six months post stroke. This suggests that older
stroke survivors, controlling for gender and initial limitation in activity, will
report increased limitation in activity or decreased activity at 6 months post

stroke. Similarly, women appear to score lower on the Bartel index at 6
month post stroke as evidenced by the negative signage of the beta value
(-8.58). In other words, a less favourable outcome at 6 months post stroke is
predicted for women with regards to limitations in activity.

In all four stepwise regression analyses, the initial score of the parameter
emerged as the strongest (in some cases only) predictor of the outcome
variable. In an attempt to test the limits of this analysis, a multiple linear
regression was computed without the initial parameter scores. The findings
are reflected in Table 4.26 below.

Table 4.26: Multiple linear regression models predicting impairment
activity limitations at 6 months post stroke when the initial outcome
parameter was removed from the multiple regression equation.
Model

Outcome
Variable

Significant
predictors

Partial
R2

p

1

RMA-G

Dysarthria

0.08

0.01

2

RMA-LT

Dysarthria

0.09

0.01

3

RMA-A

Dysarthria

0.12

0.001

4

BI

Dysarthria

0.12

0.001

Age

0.07

0.01

Gender

0.06

0.01

Key: RMA-G=Rivermead Motor Assessment Gross function, RMA-LT= Rivermead
Motor Assessment Leg and Trunk function, RMA-A =Rivermead Motor Assessment
Scale Arm function, BI=Barthel Index.

From the Table 4.26 it becomes apparent that dysarthria emerges as a
significant predictor of all four outcome variables at an alpa level of 0.01. The

respective effect sizes for dysarthria ranged between 0.08 and 0.12 on the
four regression equations or models. It appears that dysarthria accounts for
8% of the variance in gross motor functioning; 9% of the variance in motor
functioning of the leg and trunk; 12% of the variance in functioning of the arm,
as well as activity limitation when controlling for gender and age.

What

emerges from this analysis is that dysarthria loses all power as a predictor
when initial scores of the parameter are reintroduced, i.e. the initial outcome
parameters totally dominate dysarthria as a predictor variable

4.4 SECTION C: PROCESS OF REHABILITATION

Process information that was collected included the type of rehabilitation
therapy services offered, the number of physiotherapy, occupational therapy
and speech therapy sessions that the participants received. Information
relating to the content and number of hours of physiotherapy was also
described as part of the process of rehabilitation of the participants.

4.4.1 Services Delivered

At the 2 and 6 month assessment time points, the participants provided
information regarding the services they received during the 2 and 4 months
prior to the assessment period. This information is provided in Table 4.27.

Table 4.27: Services received by the participants

Services Received

Number (%) of Participants
2 month
6 month
n=88 (%)
n=76 (%)

Physiotherapy
Medical care
Occupational therapy
Speech therapy
Home-based care
Nursing care
Other
Social worker
Intervention by dietician
Rehabilitation worker
Specialist services

87 (98.8)
55(62.5)
22(25.0)
8(9.1)
4(4.5)
4(4.5)
3(3.4)
2(2.3)
2(2.3)
1(1.1)
1(1.1)

44(57.9)
63(82.9)
16(21.1)
6(7.9)
1(1.3)
3(3.9)
6(7.9)
7(9.2)
2(2.6)
1(1.3)
2(2.6)

The table shows that the majority of the participants were treated by
physiotherapists at both the two and six month assessment periods.
There was a decrease in the percentage receiving most of the services
between 2 and 6 month assessment periods.
Twenty percent more participants were receiving medical services and seven
percent more social work services in the four months prior to the six months
follow-up than during the first two months post stroke onset. The majority of
the participants received physiotherapy or occupational on an individual basis
as only 4 reported having attended group therapy.

4.4.2 Number of therapy treatment sessions

The number of therapy sessions the participants received was captured from
the use of care questionnaire. Table 4.28 summarises the number and
percentage of speech, occupational and physiotherapy sessions the
participants received.

Table 4.28: Total number of speech, occupational and physiotherapy
sessions received by the participants (n=100)
Number of therapy
sessions

n (%) of participants
PT

OT

3(3.0)

65(65.0)

92(92.0)

1-5

68(68.0)

22(22.0)

8(8.0)

6-10

15(15.0)

5(5.0)

0(0)

11-15

6(6.0)

4(4.0)

0(0)

16-36

8(8.0)

4(4.0)

0(0)

0

Speech

Key: PT= Physiotherapy, OT=Occupational Therapy, Speech = Speech Therapy.

Table 4.34 illustrates that of those who received any physiotherapy,
occupational therapy or speech therapy the vast majority received between 1
and 5 therapy sessions. Sixty eight percent of the participants received
between 1 and 5 physiotherapy sessions, while 22% percent of the same
participants received between one and five occupational therapy sessions.
Only 8% of the patients received speech therapy.

4.4.3 Content of physiotherapy

The content of physiotherapy was determined via observations according to
video recordings. As mentioned in section 3.5 of this thesis the content of
therapy was limited to the content of physiotherapy as the individual

occupational therapy treatment sessions were limited and it was therefore not
possible to obtain a large enough sample for video-recordings. Information
relating to the participants who were video recorded is presented in this
section.
4.4.3.1 Characteristics of participants who were video-recorded.

An entire physiotherapy treatment session of a conveniently selected sample
of 13 participants was video recorded to determine the content of
physiotherapy. A scoring list consisting of therapeutic activities used in the
CERISE study, developed by De Wit et al. (2006) was used to collect this
information (see 3.5.3) Characteristics of the participants who were videorecorded in comparison to the total study population are presented in Table
4.29.

Table 4.29: Characteristics of Participants video-taped (n=13) and the
study sample (n=87)

Variable
Video-taped
Age (years)
mean
SD
Gender (number) (%)
male
female
Side of impairment (number) (%)
left
right
both

Participants
Remaining
sample

65.5
6.5
7(53.8)
6(46.2)

61.1
10.52
44(50.6)
43(49.4)

p-value
0.80
0.76
0.34

7(53.8)
6(46.2)
0(0.00)

52(59.8)
34(39.1)
1(1.1)

RMA-GF median
4
8
0.28
q1-q2
3-10
4-11
___________________________________________________________________
RMA-G: Rivermead motor assessment gross function:

There was no statistically significant difference (p>0.5) found for age, gender,
side of impairment and RMA-G between the study sample and the sample of
participants who were video-taped.

4.4.3.2 Length of video-recorded treatment sessions

The length of the video-recorded treatment sessions were calculated by
adding the frequency with which the category occurred and multiplying it by
20 seconds. To convert the time to minutes the length of time was divided by
60. The length of the individual sessions is presented in Figure 4.8.

Figure 4.7 Length of video-recorded treatment sessions
58.3
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The length of treatment sessions ranged from 6 minutes to 58.3 minutes. The
median treatment time was 22 minutes. Two of the participants were treated
for less than 10 minutes.

4.4.3.3 Occurrence of categories.

The data from all the video-taped treatment sessions were pooled to
determine the most frequently occurring categories. The percentage of time
spent per category per treatment session was calculated and expressed in
minutes per one hour treatment sessions. The median occurrence of each
category is presented in Table 4.30.
Table 4.30: Median occurrence of categories and rank correlation with
the level of motor impairment (RMA-G)
Category

1. Mobilisation, manual joint mobilisation,
stretching, palpation
(including pain assessment) passive
relaxation and massage
2. Relearning selective movements
3. Lying and lying balance
4. Sitting and sitting balance
5. Standing and standing balance
6. Sensory and visual perceptual
training and cognition
7. Transfers
8. Ambulatory exercises
9. Personal activities of daily living
10. Domestic activities of daily living
11. Leisure and work related activities
12. Miscellaneous techniques

Time spent
median
(q1-q3)

Spearman rank
correlation

6.67
(2.10-14.70)

10.21
(7.10-22.05)
4.94
(1.75-6.06)
5.14
(3.04-20.79)
6.00
(1.00-19.13)
0.00
(0.00-0.00)
3.30
(1.63-8.95)
0.91
(0.00-6.88)
0.00
(0.00-3.56)
0.00
(0.00-0.00)
0.00
(0.00-0.00)
0.00
(0.00-0.00)

RMA-G: Rivermead motor assessment gross function:
N/A: (not applicable)
P<.05:*, P<.01**

(r:-.1.6)

(r: .01)
(r: -.62*)
(r:-.09)
(r:-.01)
N/A
(r:-.70**)
(r:.72**)
(r:.18)
N/A
N/A
N/A

,
The

most

frequently

occurring

categories

were

relearning

selective

movements (median 10.2 minutes), mobilisations (median 6.7 minutes) and
standing and standing balance (median 6 minutes). The least frequently
occurring categories were ambulatory exercise (median 0.91 minutes) and
personal activities of daily living (median 0 minutes). The activities of sensory
and visual perceptual training and cognition, domestic activities of daily living,
leisure and work related activities and miscellaneous techniques were not
observed during the physiotherapy treatments sessions that were videotaped.

4.4.3.4 Relationship between content of physiotherapy and level of
motor impairment

After pooling the 13 treatment sessions, correlations were computed between
the level of functioning or impairment as measured by the RMA-G and the
occurrence of a specific content category. Eight content categories that were
observed in this sample were correlated with functional impairment. The
findings of the Spearman correlation coefficients are presented in table 4.36.
A strong, inverse correlation was reported between functional activity or
impairment and transfers (r: -.70**) while a strong positive correlation was
found between ambulatory activities and functional ability or impairment. This
correlation was tested for significance and found to be significantly different
from zero at a .01 alpha level. In other words, the more functional a patient
was, the less likely it was that transfers would be part of the physiotherapy
programme and the more likely ambulatory activities would occur.

A moderate, inverse correlation was reported between functional impairment
and lying and lying balance (r: -.62*). This correlation was tested for
significance and found to be significantly different from zero at a .05 alpha
level. In other words, the more functional a stroke patient was, the less likely
lying and lying balance would occur as part of the content of physiotherapy.

4.4.4 Intensity of physiotherapy treatment

The intensity of physiotherapy is the total treatment time the patients received.
Physiotherapists record the treatment session in units of 5 minutes. The total
treatment time received by each participant was calculated by adding the
number of units and multiplying by 5. This figure was then divided by 60 to
convert the time to hours. The total treatment time received by the participants
is presented in table 4.31.

Table 4.31: Physiotherapy treatment time (n=100)

Time (hours)
0
<1
1-2
>2-4
>4-7
>7-10
>10

n
3
24
25
24
10
8
6

%
3.0
24.0
25.0
24.0
10.0
8.0
6.0

Forty-nine percent the participants received between 1-4 hours of
physiotherapy.

The numbers of hours of physiotherapy received by the

participants ranged from 0-19 hours.

4.5 SUMMARY OF CHAPTER.

At CHCs in the Metropole Region of the Western Cape therapy services
available for rehabilitation are lacking especially occupational and speech
therapy. Only 20 Of the 39 centres in this region, offered rehabilitation
services. There was a 24% drop out rate in the study. The study sample
consisted of equal numbers of male and females who had a mean age of 61
years. The majority of the participants’ diagnosis of stroke was made on a
clinical basis and the baseline assessment was performed at a median of 21
days post-stroke. The majority of the participants only suffered a mild stroke
with lower limb impairments being the most prevalent. A significant
improvement was noted in both motor impairments as measured by the
Rivermead Motor Assessment Scale and activity limitations as measured by
the Barthel Index between baseline and 2 (6) months but not between 2 and
6 months. Travelling on public transport and driving a car were the extended
activities that the majority of the participants could not perform independently
even at 6 months post-stroke. The participants had major participation
restrictions with regards to work, social and leisure activities and caring for
their families. Only a minority of the participants were able to return to these
roles post-stroke. With regards to content of physiotherapy the most
frequently occurring categories were relearning selective movements (median
10.21 minutes), mobilisations (median 6.67 minutes) and standing and
standing balance (median 6 minutes). Almost half (49%) of the participants
received between 1 and 4 hours of physiotherapy over a 6 month period. A
discussion of the results will follow in chapter 5.

CHAPTER 5
DISCUSSION

5.1 INTRODUCTION

The aim of this study is to determine the structure, process and outcome of
the rehabilitation of stroke patients at Community Heath Centres in the
Metropole Region of the Western Cape. The findings of the study are
discussed below and have been organised along three themes: Structure of
stroke rehabilitation, Outcomes of stroke rehabilitation including the
demographic profile of the sample, and Process of stroke rehabilitation. Each
section will contextualise the findings against the extant body of literature on
stroke rehabilitation. The researcher also attempts to highlight the implications
of the results of the study for further improvement in stroke rehabilitation
services at CHCs.

5.2 STRUCTURE OF REHABILITATION

The findings on the structure of stroke rehabilitation at Community Health
Centres are discussed with reference to the resources, for example, the staff
and equipment available at the CHC and the related literature.

5.2.1 Staff complement

From the study it became clear that there is a lack of therapy staff specifically,
occupational and speech therapists, employed at Community Health Centres
in the Metropole Region of the Western Cape.

According to the Comprehensive Service Plan (CSP), (Department of Health,
2007), there should be an equal number of occupational and physiotherapists
employed in the various districts that form part of the Metropole Region. The
CSP also states that there should be approximately half the number of speech
therapists when compared to physiotherapists or occupational therapists. The
researcher found that there were 16 physiotherapists, six occupational
therapists and no speech therapists employed at the CHCs in all districts of
the Metropole Region. The limited availability of services meant that a large
percentage of the population residing in this geographical area did not have
access to rehabilitation services, specifically occupational and speech therapy
services, as recommended by the National Rehabilitation Policy (NRP) of
South Africa (Department of Health, 2000). According the NRP all people with
disabilities should have access to rehabilitation services (Department of
Health, 2000). The non-availability of occupational therapy services could
result in patients with stroke not receiving therapy that would assist them with
the re-education of activities related to participation restrictions and
instrumental activities of daily living, activities that are practised by
occupational therapists (De Wit et al., 2006). The lack of services is also a
challenge to therapists who need to refer patients from other levels of care, for
example, tertiary and secondary level for further rehabilitation to facilitate
community re-integration. Patients could therefore receive intensive inpatient
rehabilitation and not be followed-up in the community which would facilitate
re-integration into homes and communities. Therapists working at CHCs often
conduct home visits to assess the functioning of patients within their homes
(Rhoda, 2002).

Where rehabilitation services were available at the CHCs, these services
were not provided in a co-ordinated manner. Only two of the therapists in the
study reported that they had regular meetings to discuss the progress of
stroke patients. It is important to note that there is empirical evidence
suggesting that it is the co-ordination of services, such as physiotherapy,
occupational therapy, speech therapy, nursing and medical services, that
results in improved outcome, and not only the availability of services
(Langhorne and Pollock, 2002). Similarly, Young and Forster (2007) reported
that co-ordinated stroke care has been reported to be beneficial for stroke
patients irrespective of the level of severity, age or gender of the patients.
Thus it becomes evident that the therapeutic value of rehabilitation is curtailed
by the lack of optimal co-ordination at CHCs in the Western Cape.

The lack of regular meetings to plan services and set goals implies that a less
effective multi-disciplinary approach is being used. In this approach the goals
set for the patient are not decided by the whole team, but each member sets
individual goals. It has been reported that an inter-disciplinary approach which
involves setting and working towards common goals is more effective in
improving outcomes (Cifu and Stewart, 1999). One of the challenges to
provide optimally co-ordinated services at the CHCs in the Metropole Region
of the Western Cape is the fact that stroke is but one of the many conditions
treated by rehabilitation professionals (Personal Communication, C De Wet,
July 2007). In other words, service delivery across clinical presentations, for
example, stroke, low back pain, etc. is prioritised above co-ordination of multidisciplinary services per diagnosis. However, one could argue that in a setting
where resources are limited it would be beneficial for professionals to interact

with each other regarding the patient’s goals and to develop an interdisciplinary or collaborative approach that is more beneficial for the patient.

5.2.2 Equipment

Based on a study that included various Veteran Hospitals Hoenig et al. (2000)
suggested that the availability of the following items be determined when
assessing rehabilitation facilities providing stroke rehabilitation: Exercise
equipment, parallel bars, mats, as well as equipment such as biofeedback
equipment and Functional Electrical Stimulation (FES) instruments, adaptive
kitchen, bathroom and toilet, simulated home environments and the use of
pre-fabricated ankle foot orthosis. Most of the therapists working at the CHCs
reported that the exercise equipment as recommended by Hoenig et al.
(2000) was available at the centres. However, equipment such as simulated
settings and FES was not available at the majority of the centres. It should be
noted that the setting for the study was community-based and the therapists
could practice the ability to use the bathroom and perform activities in kitchen
in the patients’ homes as the therapists had access to the patients’ homes
(Rhoda, 2002). It has also been highlighted by Holmqvist, von Koch, Kostulas,
Holm, Widsell and Tegler (1998) that the home environment is best suited to
re-educate these activities as the patient would be practising the tasks in a
familiar setting. The fact that only two centres reported having Functional
Electrical Stimulation (FES) should not be seen as a problem since the
evidence for use of FES for improving dexterity, muscle strength and walking
performance in patients with stroke is limited (Van Peppen et al., 2004).

Inclusive in the goals of the South African Rehabilitation Policy is the provision
of assistive devices aimed at addressing impairments and reducing the effects
of disability on an individual (Department of Health, 2000). The fact that the
majority of the centres could provide assistive devices is in line with the
recommendation of the policy. Mobility assistive devices are useful as they
assist with balance during walking and decrease exertion when walking. The
availability of wheelchairs for patients who have had severe motor
impairments is beneficial as it assists with the mobility of these patients
(Duncan et al., 2005).
5.3 REHABILITATION OUTCOMES

The findings relating to the demographic profile of the participants, their
impairments, activity limitations and the participation restrictions, as outlined
in the second objective, are discussed in the sections that follow.

5.3.1 Profile of the participants
5.3.1.1 Socio-demographic profile

The results of this study support the literature in stating that stroke occurs in a
younger population in sub-Saharan Africa (Kengne and Anderson, 2006). The
mean age of the participants in the study was 61 years which is similar to the
mean age of stroke patients recorded in a study conducted in Tanzania
(Walker, 2000b). The mean age of stroke patients in sub-Saharan Africa has
been reported to be approximately 5–10 years younger than that found in
developing countries. For example, in the CERISE study (De Wit et al., 2006),
the patients were considerably older than those in the study, for example, the

mean age of the patients admitted to rehabilitation centres in the United
Kingdom was 72.0 years and in Switzerland 71.7 years.

The occurrence of stroke in younger patients has a number of implications. It
has financial implications for the state as a disability grant needs to be
provided to a portion of the population who would be seen as being
economically active. In the study 44% of the participants in the study were
younger than 60 years. These are participants who could be classified as
being potentially active economically and who would not normally receive a
social grant from the state. Stroke therefore places an increased financial
burden on the state as the health costs involved in managing the disease are
high (Fritz, 2006b). In addition the state needs to provide financial support for
those who have become disabled as a result of the disease. It should be
remembered that the South African government not only provides social
assistance grants to older people as an old age pension, it also provides a
disability grant to persons with disabilities, as well as support for children, for
example, the child support grant and/ or a foster care grant (Woolard, 2003).
The financial burden of providing grants or support to stroke survivors
increases exponentially when the survivors are younger than 60 years, that is,
the statutory pensionable age.

Stroke in a younger population also affects the person and the family as
younger stroke patients have specific needs that are not always highlighted in
the older stroke population. These include high levels of anxiety that occurs
as a result of the inability to return to employment and care for their families
as before (Teasall, McRae and Finestone, 2000). Approximately 32% of the

participants in the CHC study who were employed at the time of their stroke
could have experienced this anxiety.

It is not clear from the literature why the mean age of stroke survivors is so
much lower in sub-Saharan African countries than in other countries. Kengne
and Anderson (2006) have highlighted the fact that the life expectancy of
populations in sub-Saharan African countries have dropped tremendously due
to the HIV/AIDS pandemic. For example, the life expectancy is reported to be
as low as 33 years in some of these countries. This might influence the results
obtained when researching age-related conditions such as stroke (Kengne
and Anderson, 2006). One could question whether the mean is the most
accurate measure of central tendency to use when reflecting population
parameters in countries where life expectancy is low and whether one could
compare this mean result with the results obtained in countries where life
expectancy is higher.

From the findings of the study it would appear that stroke patients receiving
outpatient rehabilitation at CHCs were older than those admitted to inpatient
facilities in the Western Cape. For example, Rouillard (2006) reported a mean
age of 51.3 years for stroke patients admitted for rehabilitation at the Western
Cape Rehabilitation Centre (WCRC). Similarly, De Villiers, Kalula, Bryer and
Ferreira (2006) reported a mean age of 59.6 years for patients admitted to an
acute stroke unit in the Western Cape. From these findings it becomes
apparent that inpatient facilities are admitting patients with stroke who are
younger, while older patients have to access outpatient facilities for
rehabilitation. The lack of resources that limits admission of patients with

stroke to inpatient rehabilitation facilities in the Western Cape could be the
reason why the patients admitted are younger than those admitted to CHCs.
Younger patients are known to have better outcomes than older ones (Sturm
et al., 2004). The fact that patients who are older are being referred to CHCs
could have an impact on the caregiving provided to these patients. The
caregivers could be also be older and be in poor health themselves which
could result in caregiver strain (Bugge, Alexander and Hagen,1999).

The participants who were part of the study may well have been experiencing
social challenges prior to their stroke given that the majority of the participants
in this study had no or only a primary level of education and a household
income < R1000 a month. It often happens that spouses or children take on
the role of caregivers thus necessitating their resignation from work (Whitlaw
et al., 1994) and thereby placing an even greater financial burden on the
family. This would inevitably result in the person and family having to adapt
their lifestyle which could lead to family conflict, especially between spouses
(Teasall et al., 2000). Although the impact of stroke on the family was not
investigated in the study, results from the WCRC study which included
participants from a similar socio-economic background, noted that the majority
of carers reported financial strain and the need to make work adjustments
(Rouillard, 2006). It can therefore be concluded that having a family member
who has experienced a stroke would impact on the families of participants in
the study.

Levels of education and income also affect rehabilitation outcomes of patients
with stroke. In the investigation of socio-economic factors on recovery as

evaluated in the CERISE study (Putman et al., 2007), it was found that a
higher level of education was associated with improved motor and functional
recovery during inpatient rehabilitation. Putman et al., (2007) conclude that
therapists tend to communicate differently with patients who have a higher
level of education and this could result in improved outcomes because
patients with a higher level of education were given more information which
could affect recovery (Putman et al., 2007). In contrast to what was reported
by Putman et al. (2007), the level of education was not a predictor of
functional or motor outcome in the CHC study. The setting was an outpatient
setting and the influence of level of education was only noted by Putman et al.
(2007) during inpatient rehabilitation. However, Putman et al. (2007) found
that level of income affected motor recovery of patients once discharged from
inpatient settings. The author highlights that this difference could be the result
of differences in follow-up services which result in differences in intensity of
therapy for those who could still benefit from interventions. Although the level
of income was not included as a prognostic factor in the study, one could
conclude, as highlighted by Putman et al. (2007), that differences in level of
income could affect attendance of follow-up therapy sessions. The reasons
why patients would not attend follow-up sessions could be due to a lack of
money to pay for services or transport to access services. The lack of
transport has often been cited (Whitelaw et al.,1994) as a major obstacle to
access treatment even when treatment was offered free of charge or as a
state-subsidised service, for example, at CHCs. Accessibility to rehabilitation
services was however not investigated in the study.

It is important to note that the CHC study sample might seem biased with
regard to socio-economic status since the majority of the participants form
part of the lower socio-economic segment of South Africa’s population. As
stated earlier, it must be noted that South African citizens in the higher income
groups and those with medical insurance are managed in the private sector
and not at Community Health Centres. The outcomes of these patients could
be different to what is presented in this study.

5.3.1.2 Medical status

Connor (2006) notes that imaging using CT scans or MRIs are necessary to
determine the type of stroke. Resources such as CT scans and MRIs are not
freely available in the public health sector in South Africa due to high costs.
As only 19% of the participants in the study had their stroke confirmed by a
CT scan, it can be assumed that an accurate diagnosis of the type of stroke
could not be determined in the majority of the study participants. The acute
management of different types of stroke differs and therefore the correct
diagnosis is imperative (American Heart Association, 2007). The increased
availability of CT scans could assist with the correct diagnosis of stroke, as
well as the type of stroke suffered in this population and inform the
appropriate emergency management.

Hypertension (90%) followed by smoking (54%) and then diabetes (46%)
were the most prevalent risk factors in the study sample. Similar results were
found by two previous studies conducted in the Western Cape (Rhoda and
Hendry, 2003; Rouillard, 2006). In their study, Rhoda and Hendry (2003)
found that 73% of the participants had hypertension, 29% smoked and 27%

had diabetes. In the study conducted by Rouillard (2006), 74% of the
participants had hypertension, 52% smoked and 23.5% were diabetic. These
findings concur on the rank order of the three most prevalent co-morbid risk
factors in stroke patients in the Western Cape. However, the percentages
reported in this study sample were considerable higher for hypertension and
diabetes when compared with the study results of the previous studies
conducted in the Western Cape. The difference might be attributed to two
reasons: Firstly, the sample in Rouillard (2006) was reportedly younger as
evidenced by a lower mean age. The expectation is that the incidence of comorbid diseases of lifestyle would be positively correlated to age. As the
mean age of samples increase, co-morbid diseases such as hypertension
would also increase (Anderson, 1999). Secondly, Rhoda and Hendry (2003)
recorded the incidence of co-morbid lifestyle diseases from records. One of
the major disadvantages of using records is that there is often data missing,
and therefore the lower incidence reported might be attributable to a limitation
in the methodology (Banks, 1998). In contrast, the findings in the study were
gathered via patient report and confirmed by the use of medication in an
attempt to increase the accuracy of reporting. This might account for the
higher incidence reported in the study.

Although a large number of South Africans are at risk of suffering a stroke,
Bogoshi, Stewart, Hale and Fritz (2003) found that the knowledge of stroke in
at risk groups in the South African population was inadequate. This means
that although people have hypertension they are not aware that they could
experience a stroke if they do not take their medication. It would be important
to determine how many patients had been diagnosed with hypertension and

had not been taking their medication diligently and therefore had a stroke, or
whether they were taking their medication and still got a stroke. The
investigation relating to control of hypertension was however not included in
the study.

5.3.2 Disability outcomes

The outcomes relating to disability can be described in terms of the
impairments,

activity

limitations

and

participation

restrictions

of

the

participants. In this section the outcomes are discussed in terms of the levels
of each outcome at baseline and six months post-stroke. The outcomes are
compared with the results in the literature and the implications for the
population.

5.3.2.1 Impairments of the participants

The baseline Rivermead Motor Assessment Scores indicated that the
participants in the study had greater motor impairments of the upper limb
(meanRMA-A = 5.10) than the lower limb (meanRMA-LT = 5.03). Participants who
were part of the CERISE and WCRC studies also had greater impairments of
the upper limb when compared with the lower limb. Rouillard (2006) reported
a greater degree of impairment for stroke patients admitted to the WCRC as
evidenced by lower mean scores on the Rivermead sub-scales (meanRMALT=2,

meanRMA-LT =0). Similarly, De Wit, Putman, Schuback, Komrek, Angst

and Baert (2007) reported a greater degree of impairment for stroke patients
admitted to rehabilitation centres in the United Kingdom (meanRMA-LT =4,
meanRMA-LT = 3) and Belgium (meanRMA-LT =4, meanRMA-LT =2). When
comparing the results of the study with the study conducted at WCRC in the

Western Cape it becomes apparent that stroke patients admitted to the
inpatient rehabilitation facility have greater levels of baseline impairment than
those managed at CHCs.

Although the participants in the study were less impaired than those admitted
to inpatient facilities, there were certain activities that they could not perform
at baseline which could affect their level of functioning. When assessing the
individual lower limb items that the participants in the study were not able to
perform, it was found that activities which involved weight-bearing on the
affected leg and individual movements such as dorsi-flexion and active
selected lower limb movements were the activities the participants could not
perform. The inability to perform these movements could affect both the
stance phase and swing phase of gait (Shumway-Cook and Woollacott,
2001). The results of the baseline RMA-G, however, indicated that the
participants were able to walk independently for 10 meters with or without an
aid but were not able to walk for 40 meters outside the house, climb stairs and
run or hop. This meant that although the patients could be mobile inside their
homes they were not mobile outside their homes.

The items on the RMA-A scale that the majority of the participants were not
able to perform at baseline were activities that mainly involved doing a task
which involved both upper limbs or fine motor tasks of the affected limb. The
impairment in upper limb function could affect the ability to perform activities
of daily living and instrumental activities of daily living. Motor impairments
post-stroke have been found to influence both activity and participation
(Rochette, Desrosiers, Bravo, St-Cyr/Tribble and Bourget, 2007). The loss of

the ability to perform activities of daily living and instrumental activities of daily
living is discussed in section 5.3.3.

At six months post-stroke, the participants’ ability to perform gross motor
functions improved with more than 50% of them being able to walk outside
their homes. When compared with the motor function of the lower limb, the
majority were still not able to perform activities that involved weight-bearing on
the affected limb although more participants had active dorsi-flexion. The
ability to perform functional activities without motor function occurs as a result
of compensation (Kwakkel, Kollen and Lindeman, 2004). Patients are known
to re-learn functional activities in the presence of motor impairments.

A statistically significant improvement was noted in the mean RMA scores
between baseline and two months but not between two months and six
months. This finding could be explained by the rate of neurological and motor
recovery post-stroke. A number of studies have indicated that neurological
recovery occurs early after stroke (Duncan et al., 2000; Jørgensen et al.,
1995). Jørgensen et al. (1995) reported that in patients who were part of the
Copenhagen study those who had severe strokes reached their best recovery
within 15 weeks. For the participants classified as having a mild stroke in the
Copenhagen study, neurological recovery was reached within six weeks poststroke onset. The majority of the patients in the CHC study were classified as
having a mild stroke as measured by the NIHSS. When compared to the
participants in the Copenhagen study one could conclude that the lack of
significant recovery between two and six months could be related to the fact
that the participants reached their best measurable level of recovery. Duncan

et al. (2000) also reported that the most evident recovery of neurological
impairments occurs within the first month, although some neurological
recovery could still be observed for up to six months in patients with severe
stroke. When comparing the results of the study with that of the Copenhagen
study by Jørgensen et al. (1995) it should be noted that the severity of stroke
was determined using different scales and results should be compared with
caution. However, the finding that neurological and motor recovery occur
earlier in the post-stroke period appears to be robust based on its consistency
despite the different scales being used. Similarly, the interaction between the
severity of stroke impairment and rate of recovery has been consistently
noted. Therapists working at CHCs should therefore be aware of the level of
neurological and motor impairments of the stroke patients and should
subsequently provide interventions that are appropriate and would optimally
facilitate recovery. For example, depending on the severity of the stroke
experienced, the aim of rehabilitation for patients who are past three to six
months post-stroke should not be to improve neurological or motor
impairments but to address factors such as improving activity and
participation.

5.3..2.2 Activity limitations of the participants

Limitations in activities is a major challenge to patients who have experienced
a stroke (Mayo et al.,1999). Patients with stroke, therefore, often need
assistance from caregivers to perform basic activities of daily living. In the p
study the majority of the participants needed moderate assistance with daily
activities, Barthel Index Score 60/100 to 80/100 at baseline. Although the
majority of the participants only needed moderate assistance, the individual

activities they could not perform at baseline included toileting, feeding,
dressing and bathing. This meant that at the time of stroke onset they
probably needed someone to care for them on a full-time basis. The
implication of this is that they were dependent on a carer which often leads to
feelings of helplessness and frustration (Dowswell, Lawler, Dowswell, Young,
Forster and Hearn, 2000).

At six months post-stroke the majority of the participants in the study only
needed minimal assistance, Barthel index score of 85/100 to 95/100
(Granger, Dewis, Sherwood and Barrett, 1979). The activities that the majority
could still not perform independently were dressing, stair climbing and bathing
as measured by the Barthel Index (see figure 4.8). The ability to perform
activities such as toileting and feeding independently meant that the
participants might not have required full-time assistance. Participants in a
follow-up study conducted one year post-stroke by Hartman-Maier et al.
(2007) in Israel and those who were part of the WCRC study were also less
dependent in dressing, stair climbing and bathing. The inability of the patient
with stroke to perform activities such as bathing and stair climbing could also
be as a result of environmental barriers such as bathrooms that are
inaccessible or homes that are not accessible due to steps at front doors. This
means that in patients where improvement in functional activity is no longer
expected, the rehabilitation interventions should therefore be focused on
intervention in the environment of the person with the disability (Helander,
1999). The building of ramps would be needed to assist where patients are
not able to climb stairs and the provisions of assistive devices to assist with
bathing.

When investigating instrumental activities of daily living it was found that more
than 50% of the participants still needed assistance with climbing stairs,
travelling using public transport, doing housework or managing the garden at
six months. The inability to independently perform activities such as washing
clothes, shopping and housework were also found in a cohort of stroke
patients in Israel assessed one year post-stroke (Hartman-Maier et al., 2007).
In the WCRC study conducted by Rouillard (2006) it was found that the
abovementioned activities, including travelling by public transport were ones
that were difficult for stroke patients to perform independently at six months
post-stroke. What is evident from the results is that patients with stroke are
experiencing the same difficulties with certain activities irrespective of the
intensity of rehabilitation received, age or the ability to perform basic activities
of daily living. The participants in the WCRC study received a greater intensity
of rehabilitation, were younger and had a higher level of ability to perform the
activities of daily living when compared to those in the study. There is
therefore a need to investigate what the problems are with the tasks that the
patients are not able to perform. As previously mentioned the environment in
which these tasks need to be performed could be the limiting factor. The
inability to perform certain tasks that they could do previously such as
household tasks and shopping meant that these tasks had to be performed by
others thus resulting in a role change as is discussed in section 5.3.4.

The inability of participants in the study to use public transport was a major
concern. Only one out of three participants in the study was able to use public
transport. The socio-economic status of the study population with 80.7% on

an income below R1000 a month implies that only a small number of the
participants owned a car. The ability to use public transport is therefore
important. It is imperative to distinguish whether the inability to use public
transport is intrinsic to the patient, meaning as a result of motor or other
impairments or whether it is a result of extrinsic factors such as accessibility of
the transport system. At present there is only one train station in the research
setting area that is accessible to people who cannot use stairs. Persons with
disabilities have indicated that the public transport system which includes
trains, buses and minibus taxis are not suitable for their use (Office of the
Premier, Western Cape, 2002: 47). “Inaccessibility of stations and platforms,
steps too high to climb, problems hailing down busses and taxis and
overcrowding” were some of the reasons given by people with disabilities in
the Western Cape for unsuitable public transport modes (Office of the
Premier, Western Cape, 2002: 47). The inability to use public transport
resulted in participants having to pay out large sums of money to neighbours
or other members of the community to transport them.

A lack of access to transport could impact on other domains of the individual’s
life. The patients’ involvement in recreational activities could decrease. Their
visits outside of the house sometimes become limited to follow-up medical
appointments with the doctor (Rochette et al., 2007). In South Africa a state
subsidised transport system, namely, Dial-a-Ride, is available to people with
disabilities, but it is not always convenient as one has to be a registered user
and book way in advance to be picked up. A number of users had indicated
frustration as they cannot use Dial-a-Ride at the spur of the moment and even

if they had booked they often still had to wait very long before being picked
up.

As was the case with motor impairment, a significant improvement was noted
in basic activities of daily living between baseline and two months but not
between two and six months. The baseline Barthel scores of participants
(mean = 62.7) could be classified as having moderate disability (Jørgensen et
al., 1995). Jørgensen et al. (1995) found that patients with moderate disability
attained their best levels of functioning within seven weeks. The lack of
recovery between two and six months could possibly be attributed to optimal
recovery being attained by two months post-stroke already. It should however
be noted that the mean (SD) Barthel score of the participants at six months
was only 78.6 (23.7) – still indicating mild disability, with only 15% being
totally independent with a Barthel score equalling 100. In contrast Jørgensen
et al. (1995) reported total independence in 46% of the participants in the
Copenhagen study. As the participants were all treated in a stroke unit from
acute admission to end of rehabilitation, the lack of a statistically significant
improvement between two and six months noted in the study could also be
due to decreased intensity of treatment received by the participants.

When investigating factors predicting activity limitation at six months, the
results from the regression analysis revealed that the level of impairment and
activity limitations at intake are the strongest predictors of impairment and
activity limitation respectively at six months. This information supports
previous literature which states that levels of motor and functional
impairments are the best predictors of disability post-stroke (Kwakkel et al.,

2006; Meijer et al., 2003). Information regarding factors that determine
outcome post-stroke could be used to plan services for stroke patients. In the
setting the rehabilitation professionals can use the Barthel Index which is an
easy to use tool to assist with the appropriate management of patients who
have low Barthel scores in the acute stage. It should be noted that the
availability of nursing homes for patients who have an unfavourable outcome
six months post-stroke is limited in the Western Cape. The majority of these
patients are managed at home by their families. One could make a good case
for greater input by home-based carers whose services were available at
most of the centres as reported by the therapists. The implication of these
findings is that therapists could use initial levels of impairments and activity as
a gross screening of prognosis and plan interventions that are appropriate,
particularly in a health care system where the availability of rehabilitation staff
is limited.

5.3.2.3 Participation restrictions of the participants

Work, family responsibilities, leisure and social activities were the participation
domains investigated in this study. Of the participants who remained in the
study, 74% could not return to work, 54% were unable to resume the role of
caring for their families and 48.9% were unable to take part in social and
leisure activities as before. From these results it becomes evident that the
stroke had impacted greatly on the ability of the individual to resume the roles
s/he had performed prior to the stroke. This finding is confirmed by the results
of the EQ-5D which indicated that participants had the most difficulties with
conducting usual activities. These usual activities were the ones that included

work, caring for families and leisure activities (Dorman, Dennis and
Sandercock, 1999).

In studies that used the EQ-5D as an outcome measure similar results were
reported. The domains of employment/education and family responsibility and
leisure were similarly affected in participants of the study by Desrosiers et al.
(2003). In a study conducted in Sweden the authors investigated the effects of
day hospital rehabilitation in a group of younger stroke patients. The outcome
of the study in Sweden revealed that usual activity was the category that was
the most affected as measured by the EQ-5D (Olsson and Sunnerhagen,
2006). In the study conducted at WCRC the majority (61) of the stroke
patients also experienced problems conducting their usual activities (Rouillard
(2006).

Many patients with stroke and their carers have highlighted the importance of
being involved in income generating activities post-disability (Khondowe,
Rhoda and Mpofu, 2007). Return to work or activities that would result in the
generation of income should therefore be a common goal in the rehabilitation
of persons with disabilities. Although most of the participants in the study were
unemployed even before the stroke, only three (9.7%) of the participants who
were employed at the time of their stroke could return to their jobs.

The inability to return to work has a number of implications for the person who
has suffered a stroke and the family. The patient now becomes dependent on
the family for financial support and the family is left with one less income while
having

additional

expenses

related

to

transport

to

attend

medical

appointments, etc. The inability to care for the family and return to work has
been highlighted as a factor that concerns young stroke patients (Teasall et
al., 2000). The participants’ inability to access public transport and the high
unemployment rate in the research setting could be two challenges that
participants would experience if wanting to return to work (Treger, Shames,
Giaquinto and Ring, 2007). Although the results of the study have highlighted
that the inability to use public transport was an instrumental activity that the
majority of the participants could not perform post-stroke, it is not clear that
this was the major reason why the participants could not return to work.
Further research is needed to explore the reasons why the participants could
not return to work so that the interventions provided by the therapists would
be appropriate.

The inability to resume the role of caring for the family was a challenge for
about 35% of the participants. These patients who were taking care of others
experienced a change in roles as they often needed someone to take care of
them. This could lead to feelings of vulnerability in the area of changing roles
and responsibilities as expressed by participants who participated in a
qualitative study conducted by Burton (2000). The inability to resume previous
roles could also lead to a sense of losing control which would result anger and
frustration (Dowswell, et al., 2000). This feeling of helplessness could in turn
cause depressed mood, a symptom which often occurs in people with stroke.
Results of a systematic review revealed that depressive symptoms occur in
33% of all stoke survivors (Hackett, Yapa, Parag, and Anderson, 2005). The
change in roles could not only have affected the patient but the carers as well,
since carers often express a sense of lack of time for themselves as a result

of having to care for someone who has experienced a stroke, while having to
assume different roles (Dowswell, Lawler, Dowswell, Young, Forster and
Hearn, 2000). The impact on carers was however not investigated in the
study.

A decrease in participation in social and leisure activities as found in the study
is a common phenomenon in people who have had a stroke (Burton, 2000;
Dowswell et al., 2000). The inability of patients to return to their previous
levels of leisure and social activities could either be as a result of the inability
of the patient to access the facilities to take part in these activities or the
patients’ perception that their personality had changed as expressed by
respondents in qualitative interviews (Dowswell et al. 2000). A fear of being
treated differently was another reason for the lack of social interaction in
patients with stroke (Rochette et al., 2007). The reasons why patients were
not able to return to being involved in previous activities were not investigated
in the study. It is however important to note that the re-integration of people
with stroke with regard to leisure and social activities would need to include
intervening in both the personal and environmental domains.

In summary, it is therefore clear that a number of factors which could either be
environmental or personal could have resulted in the participation restrictions
experienced by the participants in the study. The MRS structured interview
was used as an outcome measure in the study to determine participation. The
questions asked related to whether the patients could perform the activities
and if they were able, could they perform the activities as before or at a
reduced level or rate. What seems to be important are the barriers that could

be preventing participants from participating as before. Since these barriers
could be context-specific they could differ for different individuals. Therefore, it
becomes clear that barriers of facilitators that cause participation restrictions
need to be investigated.

5.4 PROCESS OF REHABILITATION
5.4.1 Services received

As previously mentioned a wide range of services which include medical
services, social work, dieticians, physiotherapy, and occupational therapy are
provided to stroke patients at certain CHCs. Although this is the case, not
many of the patients reported receiving the abovementioned services. Similar
to what is found in the literature physiotherapy was the therapeutic service
most frequently received by the participants (Jiménez, de Pedro-Cuesta,
Almazan and Widen Holmqvist, 2000; Whitelaw et al., 1993). A study
conducted in Cape Town by De Villiers et al. (2006), which included patients
discharged from a secondary hospital in the Western Cape, also reported that
27% of the patients received physiotherapy, 5% occupational therapy, and 6%
speech therapy.

The use of services could either be linked to patient outcomes such as motor
impairments or decreased ability to perform functional activities, or to the
availability of staff. If provision of services are linked to the patient outcomes,
the reasons why stroke patients often receive more physiotherapy than
occupational therapy highlights the fact that rehabilitation in the acute stage is
often still impairment-based. A greater emphasis is placed on motor and
functional recovery and not on addressing the participation restrictions which

would normally be emphasised by occupational therapists (De Wit et al.,
2006). It is more than likely that stroke patients who were part of the study
received more physiotherapy than occupational therapy due to the lack of
occupational therapists employed at the CHCs. Although a number of
occupational therapy assistants were employed at the centres, their role
mainly involves facilitating groups such as psychosocial groups and not the
individual treatment of stroke patients.

5.4.2 Content of physiotherapy

An analysis of therapeutic interventions is important as it assists with the
application of interventions that are appropriate. The recording of the content
of therapy was a challenge in the study. A large number of the participants
only visited the centres once for physiotherapy and therefore could not be
video recorded. The recording of occupational therapy sessions was an even
a greater challenge as only 35% of the total study population received
occupational therapy and of these the majority only had one treatment
session and therefore could not be video recorded. The researcher therefore
only included an analysis of physiotherapy sessions in the study. The content
of physiotherapy in the study consisted mainly of exercises in sitting and
sitting balance, re-learning selective movements, mobilisations and exercises
in standing. This was similar to the results found in the CERISE study
conducted by De Wit et al. (2006). Selective movements, exercises and
balance in sitting and standing and ambulatory exercises were also the
activities more frequently practised by physiotherapists in the CERISE study.
In the study although 74% of the participants were able to walk 10 meters with
an aid at intake only 58% could do this without and aid, one would have

expected that walking could have been included more frequently as one of the
main goals of rehabilitation for stroke patients as the ability to walk and
walking without an aid is more functional given that it allows patients to be
able to carry objects while walking.

Of the activities that were included the least frequently occurring categories
were personal activities of daily living (median 0 minutes) and ambulatory
exercises (median 0.33 minutes). The participants in the study had more
severe problems with activity restrictions than with impairments. Activities
such as leisure and social activities are re-educated more by occupational
therapists than by physiotherapists (Booth and Hewison, 2002; Ballinger et
al., 1999). The need to employ more occupational therapists at the CHCs is
once again highlighted as there is a need to improve activities that are
included more often by occupational therapists in treatment sessions. The fact
that occupational therapy treatment sessions were not video recorded is a
limitation of this study, as one does not know whether the occupational
therapy interventions would have been aimed at addressing the activity
limitation and participation restrictions experienced by the patients.

The CSP (Provincial Government of the Western Cape, 2007) recommends
that the rehabilitation provided at low intensity centres such as CHCs should
include re-education of functional activities, training of caregivers, visits to the
clients’ workplace as well as advocating for the rights of persons with
disabilities. From the results of the study it is clear that many of the activities
recommended by the CSP are not being provided and if the provincial
government would like to see the plan being implemented it becomes

important that the provincial government should employ more therapists and
that these therapists should be providing rehabilitation that is appropriate to
patients with stroke and other patients with disabilities.

5.4.3 Intensity of rehabilitation

The intensity of rehabilitation determined in the study included the number of
therapy sessions received by the participants and the physiotherapy treatment
time. The participants in the study received much less physiotherapy
compared to what is found in other inpatient or outpatient community-based
settings in developed countries. In rehabilitation centres stroke patients are
reported as receiving as much as one hour a day of therapy in the United
Kingdom and nearly three hours a day in Switzerland (De Wit et al., 2006).
The number of treatment sessions in total was also less than what was
provided in a study conducted in the United Kingdom (UK) (Young and
Forster, 1992). Stroke patients treated in a day hospital in the Bradford
Community Trial in the UK attended for a median of 31 times in a six month
period (Young and Forster, 1992). In the study the majority of the participants
only received one to five treatment sessions over a six month period. Sixtyeight percent (68%) of these participants had between one to five visits to the
physiotherapist with a median of 1.83 hours of physiotherapy.

Although these participants received much less therapy compared to what
was presented in the literature, a statistically significant improvement in motor
and functional recovery was noted between baseline and two months poststroke. It could be questioned at this stage whether the improvement noted
with regard to motor and functional impairment in the participants between

baseline and two months was the result of therapy or merely a result of the
natural recovery process which occurs post-stroke. It has been suggested by
Kwakkel et al. (2006) that between 16–42% of the improvements noted within
the first six to ten weeks is as a result of progression of time.

Furthermore, there was no significant improvement noted between two and
six months and some of the participants even demonstrated deterioration on
some of the items, namely, sitting to standing, walking independently with an
aid and transfers between two and six months. The question that arises is: If a
greater intensity and duration of therapy were provided to the participants
would they have demonstrated a significant improvement in impairments and
basic activities of daily living between two and six months? It has been
suggested in section 5.3.3 that the decreased intensity of therapy could have
resulted in poorer outcomes in the participants.
The effects of this decreased intensity of physiotherapy cannot be linked to
the poor outcome on extended activities of daily living. Participation restriction
as the physiotherapy input was not aimed at intervening in these domains and
there is no evidence to suggest that improved impairment directly results in
improved extended activities of daily living and participation restrictions.

The decreased number of therapy sessions could also be the result of
patients not attending follow-up therapy sessions due to accessibility factors.
The majority of the patients who have a stroke can only access the centres
using transport. As the public transport system is not accessible to people
with disabilities (Office of the Premier Western Cape, 2000) they would have
to use private transport which is often unaffordable. Therefore, patients do not

attend follow-up treatment sessions. Accessibility of rehabilitation services in
the community for this specific group of stroke patients therefore needs to be
explored.

5.5 LIMITATIONS OF THE STUDY

The researcher would like to highlight the following limitations of the study.
The diagnosis of stroke was made on a clinical basis in the majority (81%) of
the participants and not confirmed by CT scan or MRI. This means that some
participants in the study could have presented with clinical neurological
symptoms as a result of another cerebral condition.

The study had a high drop-out rate of 24%. The concern in this scenario is
always that there might be systematic reasons accounting for the attrition in
which case inferences made should be interpreted with caution. The
researcher attempted to address this by applying an intention-to-treat
analysis, as well as ensuring that the sample size was large enough to avoid
significant reductions in power, as well as ensuring that subject-to-variable
ratios in the analyses conformed to the minimum requirements.

The fact that the therapist questionnaire developed by the researcher was not
tested for reliability is a limitation as it could query the consistency of the
information obtained from the instrument.

The sample in the study only includes people from a lower socio-economic
background. Direct and parallel comparison of the results of this study with
those conducted in other socio-economic strata and areas of the country or

other parts of the world should be done with caution due to environmental
differences. Furthermore, sampling and methodological variations between
the different studies will also limit comparisons, and results from other studies
are also mainly attained from studies conducted with hospital-based samples.

5.6 SUMMARY OF CHAPTER

In this chapter, the researcher discussed the results of the study in relation to
the research questions (see Chapter 1, section 1.4) and compared these
results with global literature. Limited rehabilitation services are available for
the rehabilitation of stroke patients at CHCs in the Western Cape. Where
services were available they are not organised in a co-ordinated manner
contrary to the recommendation in the literature. The age and gender
distribution, as well as the socio-economic status of the stroke patients whose
rehabilitation outcomes were investigated is representative of stroke patients
in sub-Saharan Africa.

Although the participants in the study were less impaired than those admitted
to inpatient settings locally and abroad, they experienced similar lacks with
regard to the ability to perform certain instrumental activities of daily living and
adopting roles which they held prior to the stroke.

The findings indicating that the initial level of motor impairment and functional
activity were identified as the main predictors for these outcomes at six
months post-stroke, are similar to what was found in previous studies.
Although the content of physiotherapy was similar to what is implemented in
certain other countries the intensity is much less.

The results of this study were similar in some aspects and different in other
aspects to what has previously been documented in the literature. However, it
is important to note that the study sample is unique in that it consisted of
stroke patients who were still in the acute to sub-acute stage post-stroke
receiving minimal rehabilitation when compared to other stroke populations.
Further conclusions and recommendations from the study are presented in
the following chapter.

CHAPTER 6
CONCLUSION, SIGNIFICANCE AND RECOMMENDATIONS

In this chapter of the thesis the researcher concludes the major findings of the
study and makes recommendations about stroke rehabilitation at CHCs. The
significance of the findings for stroke rehabilitation in this setting is also
highlighted.
6.1 CONCLUSION

The researcher was motivated to conduct the study after she observed that in
a certain region in the Western Cape, South Africa, many stroke patients with
various levels of severity access Community Health Centres (CHCs) for
rehabilitation. The services received by the stroke patients at these centres
were not formalised or co-ordinated. In addition, limited information was
available regarding the effectiveness of this service. To address the gaps in
the knowledge related to the rehabilitation of stroke patients at CHCs in the
Western Cape, the study aimed to determine the structure, process and
outcome of rehabilitation of stroke patients at CHCs within the Structure
Process and Outcomes framework (SPO).

The International Classification of Functioning, Disability and Health (ICF) was
used as a framework to conceptualise the outcomes of the participants. A
longitudinal observational study assessed the participants’ outcomes at
baseline, two and six months post-stroke. Although the participants had mild
strokes and could function independently within their homes, their inability to
be independent in certain activities of daily living limited their re-integration

into their communities. They also lacked the ability to return to the roles they
had prior to the stroke.

The structure and process of rehabilitation at the centres which were
determined by use of a cross-sectional survey of therapists working at the
centres and by reviewing patient records revealed that the rehabilitation
services received were curtailed by the lack of sufficient physio, occupational
and speech therapists employed at CHCs. The lack of therapists in turn
impacted the intensity of treatment which might in turn have affected the lack
of significant improvement in functioning for patients between two and six
months post-stroke. The content of physiotherapy services focused on
impairment and retraining of functional activities. However, as previously
mentioned, stroke patients accessing CHCs presented with greater limitations
in instrumental activities of daily living and participation that are traditionally
addressed by occupational therapists. Thus it would appear that rehabilitation
of stroke patients at CHCs should be amended to include a greater emphasis
on re-integration into work and community participation.

6.2 SIGNIFICANCE OF THE STUDY FINDINGS

Rehabilitation of stroke patients at low intensity rehabilitation facilities such as
Community Health Centres is a common phenomenon in developing countries
like South Africa. According to the researcher and as determined by the
literature reviewed, this is the first study that has investigated the structure,
process and outcomes of stroke patients attending this type of rehabilitation
setting. The findings therefore provide information relating to the level of
impairment, activity and participation of patients with stroke accessing

Community Health Centres. This information could be of interest to
rehabilitation professionals and researchers interested in stroke rehabilitation.

The findings start to identify the gaps in the provision of rehabilitation services
at primary level. This information could be used by the Department of Health
in the Western Cape to assist with the implementation of services as indicated
in the Comprehensive Service Plan (CSP). As mentioned in Chapter 5 of this
thesis, the CSP recommends that “rehabilitation services provided should
range from retraining of functional skills to advocacy for persons with
disabilities,

training

of

caregivers

and

workplace

visits”

(Provincial

Government of the Western Cape, 2007: 68).

According to the findings of this study, when treating patients with stroke, the
re-training of functional skills should involve activities such as bathing, stair
climbing and dressing. With regards to advocacy the findings reveal that
therapists should advocate for accessible transport and buildings for persons
with stroke. The researcher would support workplace visits as the return to
work rate for participants in the study was low.

Although the study was not a formal evaluation, the therapists working at the
centres could use the information gained from the study as an indication of
the effectiveness of their management of patients with stroke. They could use
the information to ensure that the rehabilitation provided is appropriately
aimed at improving outcomes which would result in a re-integration of patients
into the community. In addition they could use the information to motivate for
additional therapy posts at CHCs.

The findings of the study are also relevant to stroke patients receiving
rehabilitation at CHCs. Sharing the findings of the study with the patients
would enable them to gain knowledge of stroke rehabilitation services
provided at the centres as well as the outcome of these services. The patients
could be assisted to advocate for improved rehabilitation services at these
centres and lobby other government departments for services like accessible
transport, etc.

6.3 RECOMMENDATIONS

Taking into account the results of the study, the researcher would like to make
the following recommendations for the improvement of rehabilitation services
for stroke patients and for future research.

6.3.1 Recommendations for the provision of services
6.3.1.1 Recommendations for structure and process of rehabilitation

The

researcher

would

like

to

recommend

that

more

rehabilitation

professionals such as occupational therapists and physiotherapists be
employed at Community Health Centres in the Western Cape so that all the
centres have at least physiotherapy and occupational therapy services. If it is
not possible for all the centres to have permanent therapists, the therapists
should be employed within districts in a manner whereby smaller centres
would receive services from therapists working at larger centres. The
researcher would like to recommend further that speech therapists be
employed at primary level, specifically at Community Health Centres, in order
to prevent the majority of patients needing speech therapy from having to

travel to tertiary institutions to receive these services. An increase in staff
would allow therapists to increase the intensity of therapy and to work in a coordinated manner.

6.3.1.2 Recommendations to improve outcomes of rehabilitation

Therapists working at Community Health Centres should make use of a
standardised outcome measuring tool that could be used to screen the
patients’ level of stroke severity and level of motor and functional impairments
thus enabling more appropriate management of patients.

The interventions provided by therapists working at the centres should be
focused on reducing activity limitations and participation restrictions to
facilitate re-integration into communities and the resuming of previous roles of
patients with stroke accessing Community Health Centres.

To implement the above the assessment of the stroke patients should include
an assessment of their physical and social environment to ensure that if
needed the rehabilitation interventions should include intervening in the
physical environment of the patient, a goal that is encompassed in the
definition of rehabilitation.

6.3.2 Recommendations for further research

A number of research questions arose from the study that could be addressed
in future studies.

There is a need to investigate the reasons for significant improvement
experienced by participants between baseline and two months even though
they received very little rehabilitation. The results of these studies would start
to answer some burning questions relating to what is the critical amount of
therapy need is to obtain an optimal outcome.

Future studies could be conducted to investigate whether an increased
rehabilitation input – specifically occupational therapy input – would decrease
the activity limitations and participation restrictions experienced by stroke
patients admitted to CHCs.

As already mentioned, the participants experienced participation restrictions
and activity limitations. Studies could be conducted to investigate the reasons
for these limitations or restrictions. These studies must include an
investigation of the environmental factors that may well be the prime reasons
for limitations. The researcher would like to suggest that these studies be of a
quantitative and qualitative nature because qualitative studies would provide
indepth information regarding the experiences of individuals which are difficult
to determine using quantitative studies.

The researcher would like to recommend that the study be replicated in other
provinces in South Africa to broaden the data available relating to structure,
process and outcomes of stroke rehabilitation nationally. This information is
largely lacking and could inform national policy.
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