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ABSTRACT

Introduction: Balance dysfunction, particularly in standing, islevastating sequel to stroke since the
ability to balance is one of the most critical motontrol factors in daily life. Physiotherapistseua
variety of balance and stability techniques as d phtreatment programmes to improve functional
independence in patients following a stroke. Howewere scientific evidence for the effectiveness of
these techniques or programs is requiRedpose: The purpose of this study was to quantify thectftd

a balance and stability training program on sthhilbalance and functional independence in stroke
patients. Method: The aims of this study were achieved using a ramsed controlled trial. A
guestionnaire allowed the collection of demograplaita fronfifty participants who had suffered the first
stroke, regardless of gender or race. The PosfAgséssment Scale for Stroke patients (PASS), Berg
Balance Scale (BBS), Barthel Index (Bl) and questire were administered to all fifty participaots

the first and last weeks of a twelve week physiathg program. For ten weeks twenty five randomly
assigned participants in each of the control angesmental groups underwent either normal
physiotherapy or stability and balance interventexercise program respectivelpata Analysis. The
raw data was normalized by calculating percent gbarfor each item for each participant and theqabol
data subjected to Wilcoxon signed ranks testingedasamples signed tests and Pearson’s corredation
Results: PASS, BBS and Bl scores increased significantlynfre-test to post-tests in both groups, with
greater changes noted in the experimental groupwisly improvements in stability, balance and
function. In addition a strong and significant retetion between stability scores and balance score
suggested that stability is important to improvéabee. Similarly a strong and significant correlati
between stability and balance scores with functicores confirms the value of stability and balaimce
improving function. It was further noted that indittbn to a certain degree of spontaneous recovery,
traditional physiotherapy programs also resultipliovement in stability, balance and function buit to

the same extent as with the program of treatmerthwhmphasizes stability and balance exercises.
Conclusion: A significant improvement in the stability, balanead function in stroke patients was
achieved with the balance and stability intervemjiwmogram.Conventional physiotherapy methods also

improved stability, balance and function, but tesser extent than the balance and stability mgini
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Chapter 1

1.1 Introduction

Stroke was found to be the fourth most common catideath, accounting for 6% of all deaths in South
Africa in 2000 (Connor et al., 1995-2005). Accoglio the World Health Organisation (2010), 15
million people throughout the world suffer a straach year. Stroke is the leading cause of dibalwil
the United States (Rittman et al., 2004). Every ye®re than 700 000 Americans suffer strokes, two-
thirds of whom are left with neurologic deficits i@¢flael et al., 2005)he incidence of stroke has
increased exponentially in recent years. This ssiggbat the number of survivors with significant
residual physical, cognitive and psychological biées will continue to increase as the populatio
grows older and more survivors tend to live witk #ftermath of stroke (Rittman et al., 2004).

These alarming statistics clearly indicate thatkstris common, with profound consequences. Thetonse
of stroke is a triggering event with the initialno@rn being survival. Once survival is assured, the
survivor is faced with the dilemma of managing lib&s of independence that accompanies disruption in
the functioning body (Rittman et al., 2004).

Balance dysfunction, particularly in standing, idewvastating sequel to stroke since the abilityaiance
the body mass over the base of support under éifféask and environmental conditions is one of the
most critical motor control factors in daily lif€raining balance and movement may be the most
significant component of rehabilitation (Carr et 2003). Balance retraining following any
neuromuscular insult recruits a range of developalatrategies. These include normalization of tone
proprioceptive and sensation re-education, normaantraction of muscles to improve stability, nafm
length —tension relationships and functional reeation, both dynamic and static. From a physiolaigic
standpoint mobility is dependent on stability atabsity determines the ability to balance onegelf
functional positions. Functional activities canyotdke place once static and dynamic balance in a
functional position is assured (Carr et al., 20@3nost twenty years ago, Sandin et al (1990) ashexdi
that improved balance in sitting contributed to ioyed functional ability as the group of patientsose

balance improved in sitting had increased Bartheék (BI) scores.

Physiotherapists use a variety of balance andlisyatieichniques like position changes, weightbegrin
gait re-education and balance re-training as agfdreatment programs to improve functional

independence in patients following a stroke (Ctgal.e 2003). While anecdotal evidence and a few



scientific reports (Macko et al., 2008, Sandinlgtl®90, Harley et al., 2006) address the effectdss of
specific rehabilitation programmes on functionataiming following stroke, none have addressed the

specific impact of stability and balance training.

In 2008, Macko et al hypothesized that physicalagtimproves mobility, function and quality offé in
chronic hemiparesi#\ structured physical activity programme consistifigjait and balance exercises
were implemented and subjects were assessed asifidptg Balance Scale, Short Physical Performance
Battery Scores and Barthel Index scales. Resuliwesth that in that population, adaptive physicaivigt
improved gait and balance. The shortcoming, howeavas that the design was uncontrolled and

comparisons regarding the effects of the activiggpamme were limited.

A thorough search of available physiotherapy ahdbéitation literature revealed no evidence far th
effect of balance and stability training on funotibindependence in South African stroke patieFiss
information would be valuable to show if the pras&ion and rehabilitation of local stroke survivors
differ from their foreign counterparts. There algas found to be a lack of comparative data usieg th
controlled design in strokes, hence the need fandomised controlled trial to assess the effeet of
balance and stability training intervention on bakand functional independence in stroke patients.



1.2 Purpose

The purpose of this study was to quantify the ¢ffifca balance and stability training programme on
stability, balance and functional independencetiioke patients. In addition, information in the rfoof
actual feelings and opinions about barriers to tionality was explored by the use of a questioreair
These responses were not analysed to present alés rest assisted in the understanding of the

guantitative data.

1.3 Significance

This study has provided scientific evidence forubke of a specific balance and stability intervamti
programme to improve stability, balance and functiostroke patients. The importance of improving
stability and its effect on balance and functiomenbeen highlighted. Physiotherapists and other lpeesn
of the rehabilitative team will be able to proviefective programmes of exercise to patients, there
potentially freeing personnel who can then manageematients in the time available. Any additional
evidence on physiotherapy practice will strengtthenprofession within the healthcare sector. latéept
population where the rigor of scientific studies t@ plagued by a variety of factors which threalen
internal and external validity of the design, thlisdy supports the need for further studies for the
development and testing of a variety of programaie®d to rehabilitate the neurologically affected
patient in an environment where scarcity of headtte professionals is a reality. The burden of ovimg
service delivery by the Department of Health desgastrictions of time, equipment and health care

professional will be relieved as a result of evitkebased care.

1.4 Outline of Specific Chapters

Chapter 1 consists of the introduction, purposesaguificance. The introduction highlights the néed
the undertaking of this research by showing a t#akata on stability, balance and functional
independence in stroke patients in South Africa parpose shows the aims of the researcher in asing
randomised controlled intervention trial to asdbssvariables stated above whilst the significance
explains how the different stakeholders involvethim management of the stroke patient will benefit

from this project.

Chapter 2 shows a detailed review of associateidture surrounding the topic. Various aspectgwer
covered including morbidity and mortality ratespairments found following stroke, assessment tools



used to assess stability, balance and functiorfatdrs affecting recovery like age and socialdest
Recent methods of therapy that were being usetdrgpists like body weight support and the force
platform system were also explored. Based on titeeaoperational definitions and the hypothesas th

were utilised in the thesis were formulated.

Chapter 3 consists of the methods that were uspdrform this study under the headings of design,
instrumentation, procedures and data analysigplaas that a randomised controlled trial would be
done by measuring dependant variables with valititels and a questionnaire for qualitative aspects
demographics and lifestyle. The Postural Assess®eait for Stroke patients (PASS), Berg Balance
Scale (BBS), Barthel Index (Bl) and questionnaiezevadministered to all 50 participants on the érsl
last weeks of a twelve week data collection periduilst for the remaining ten weeks 25 randomly
assigned participants each to a control and expatimhgroup underwent either a normal physiotherapy
session or stability and balance intervention égerprogramme respectively. Raw data from eacheof t
variables was normalized by calculating percenhgka for each item for each participant and thegeaf
subjected to repeated measures of Wilcoxon sigagsrtesting, paired samples signed tests and
Pearson’s correlations. Tables and graphs werefasée illustration of the results to compare ttoh

and experimental groups.

Chapter 4 shows the results of the study. Inforomatbllected from control and experimental groups o
demographics, history of attack, co-morbidities assistive devices were analysed. Raw data showed
that PASS, BBS and Bl scores increased signifigdrdin pre-test to post-tests in both groups, but
greater changes were observed in the experimemtap gwhich showed improvements in stability,
balance and function. In addition a strong andiigant correlation between stability scores aathhce
scores suggested that stability is important targwe balance. Similarly a strong and significant
correlation between stability and balance scordis function scores confirmed the value of stabiihd
balance in improving function. It was further notedt in addition to a certain degree of spontaseou
recovery, traditional physiotherapy programs aésulted in the improvement in stability, balancd an
function but not to the same extent as with thgmmme of treatment which emphasized stability and

balance exercises.
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Chapter 5 comprises the discussion. The individilgsmade up the control and experimental groaps f
this study complied with the findings of Shah e{1889) and Bagg et al (2002), as 88% and 64%eof th
above mentioned groups were between 50 and 74 giehrGender differences did not affect the
outcome of this study as there was no significéstrdpancy in the results of both quantitative and
gualitative components in both control and expentakegroups. Although gender differences were noted
for the incidences of stroke in many of the aridleviewed (Falcone et al., 2007; Rost et al., 200&de
et al., 1992), none of them reported correlatidrgemder with function. In addition to being premised

to secondary complications, stroke patients oftea lave predisposing illnesses that have been
identified as modifiable risk factors for strokéneke included hypertension, diabetes mellitus,jiaard
disease and hyperlipidaemia (Biggs et al., 2008}y Q0% of all the participants indicated that they
suffered no medical conditions, with the majorifytlee remaining 80% of participants in both groups
reporting more than one chronic condition.

Results have shown significant improvements intpst-and post-test values, mean values and pegeenta
changes of the PASS, BBS and Bl in both group$) grieater changes noted in the experimental group.
This indicated that there were increases in stgbbalance and function respectively suggestiag tie
balance and stability intervention programme ingRperimental group was successful. Figures 5to 7
showed the relationships or trends between the thagables in this study. Strong correlationshia t
variables were also seen in the Pearson’s cowalatiefficient. From the literature reviewed, theee
variables of stability, balance and function hatilveen tested in one study cohort, however in three
studies; stability, balance and function were tbstparately. In a review done by de Oliveira et al
(2008), the researchers concluded that stabilitypastural control was related to balance whenlugd

in movement strategies. This was also found inghidy population where a directly proportional
relationship between stability and balance was.ddeacko et al (2008) stated that function and dualf

life improved in their participants deduced frorareased BBS and Bl scores. A different study foand

strong positive correlation between Bl scores atticig balance in stroke patients (Sandin et &9Q).



Chapter 6 consists of the conclusion, recommengstnd limitations. The data allowed the researther
conclude that the program of balance and stalgkrcises significantly improved stability, balaracel
function in stroke patients. In this study populatisignificant relationships between stabilitylainae

and function were made. Conventional physiotherapthods also improved stability, balance and
function, but to a lesser extent than the balanckestability training.

This project indicated that there are vast areaumological rehabilitation that are lacking sdifén
evidence. Information on statistics in South Africammon practices for physiotherapists and current
data on co-morbidities, side affected, side dontraand stroke presentation are needed. It was
recommended that future studies be done on refdtips between stability, balance and function in
stroke patients with larger samples being consitirallow for more comparative analysis. Otheaare
including rehabilitation centres should also besidered. Different functional and balance testddbe
used to assess their feasibility in the clinic#tisg. More detailed questionnaires, capturing toidal
insight into the subject’s lives and well being sliobe considered.

The three week public servant strike did resufirioblems with data collection; however the proposed
twelve week schedule was fulfilled. Limitationsthis study included the small sample size used and
time constraints. A greater result could have h@#nined if a greater sample size was used. Thpleam
size could have also resulted in only trends andigaificant relationships being noted betweeraid
PASS and Bl and BBS. Essential information like¢hases of the cerebrovascular accidents

(haemorrhagic or ischaemic) lacked in participafilés.



Chapter 2

Literature Review

2.1 Introduction

A Cerebrovascular Accident (CVA) or stroke is ofi¢he leading causes of death and a major cause of
disability globally (American Stroke Associatior§@®). The acute injury to the brain in a strokaultss
from the interruption of blood flow to an area bétbrain. Depending on the duration of time that th
brain is deprived of the blood flow, the damage bayompletely or partly reversible. The cruciatfa

is rapid diagnosis and appropriate treatment (12al09).

The clinical presentation following a stroke variesm person to person. The common problems include
weakness or paralysis of one side of the bodyicdiffy with walking or standing, loss of balance,
difficulty with speech, difficulty performing evetay tasks, confusion and personality changes (Hall,
20009).

Rehabilitation is a critical part of recovery regtg some or all functional independence in mangkst
survivors. Rehabilitation and empowerment helpstitéent to return to independent living. Treatment
often consists of skills to aid in self-care, mipjlcommunication and techniques to counterachitbg

and social deficits (American Stroke Associatiod0@).

Please note: Although some of the references fediuarthis review are not recent, they have pravide

valuable information to the understanding of thigic.

2.2 Prevalence of stroke

According to the World Health Organisation, 15 roill people suffer a stroke worldwide each year
(WHO, 2010). Approximately 700 000 strokes occumlly in the United States (Forrester et al., 2008
Europe averages about 650 000 stroke reported easpsyear (Internet Stroke Centre, 2007).

The South African Stroke Prevention Initiative pshéd the first stroke prevalence study from South
Africa. The study was conducted in Limpopo in 200tth a population of 70 000. The prevalence was
300 per 100 000. Higher figures (348 per 100 00&ewound in females compared to males (246 per
100 000) (Connor et al., 1995-2005).



2.3 Anatomical Location of the Lesion on the Brain

Most strokes are caused by arteriosclerotic distucbs that occur in one or more of the major feeder
arteries to the brain. For many people who devstaykes, high blood pressure (due to a blood clot,
constriction of a vessel or any other cause) resulbne or many of the blood vessels rupturing. A
haemorrhage then occurs, compressing the local iissue and subsequent clotting of the blood leéads

increased vessel blockage (Guyton et al., 2004)rapdirment.

The neurological effects of the stroke are deteeahiny the area of the brain that has been affeCiad.
of the most common regions to be damaged is thdleniwkrebral artery that supplies the mid portibn o
the brain hemispheres. In this case, the perdlikely to become almost totally demented with aslo
function in comprehension or inability to speak dsdue to the damage to the motor area for word
formation. Additional interference in neural motmntrol of the left hemisphere can result in spasti

paralysis of most muscles on the opposite sidaebbdy (Guyton et al., 2004).

Blockage of the posterior cerebral artery will airmpairment of the occipital pole, which resuttdass

of vision. The strokes that can be the most detiagtare those that involve the blood supply tchitbe
hindbrain and midbrain. The result of such a stiekels to the interruptions of nerve conductiothia
major pathways between the brain and the spinal, causing sensory and motor abnormalities (Guyton
et al., 2004).

2.4 Classification of Stroke

The fundamental cause of any type of stroke isriteeruption of blood supply to a part of the bradn
mention must be made on the “temporary warningetraalled a Transient Ischaemic Attack (TIA).
When such a stroke occurs, the effects are reveviteih 24 hours. The TIA is considered a medical

emergency, as it is common for the attack to rédaqwot correctly managed (Hall, 2009).

Stroke can be broadly classified as haemorrhaggchaemic (Hall, 2009), (Paolucci et al., 2003).

However, the classification can only be determingthe cause of the stroke.

A haemorrhagic stroke is caused by a bleed, mbst oésulting from a ruptured blood vessel. Thiety
of stroke occurs either inside the brain tissugfi{gntracerebral) or into one of the surrounding
membranes (subarachnoid) (Hall, 2009).



The ischaemic stroke is usually due to some fortmadkage. It can be caused by either a clot fogniin
the brain or surrounding arteries (thrombosis) dioaor other particle from elsewhere in the body
lodging in a brain or surrounding arteries (embplischaemic strokes make up 80% of all strokedl(Ha
20009).

A case controlled study with 270 stroke survivasmpared the functional outcome of patients with
haemorrhagic and ischaemic strokes. The Canadiaroigical Scale, Barthel Index and Rivermead
Mobility Index were used to assess functional &bgi Results showed that haemorrhagic patients had
significantly higher Canadian Neurological Scald &ivermead Mobility Index scores at discharge.
They also showed a higher response to the Bartdekl This study concluded an improved functional

prognosis in stroke survivors with a haemorrhatyigke (Paolucci et al., 2003).

2.5 Symptoms of Stroke

The symptoms of a stroke vary, depending on the offstroke that has occurred and the area of the
brain that has been affected. The symptoms usohifest contra-laterally, where the physical
presentation will be on the side of the body opjedsi the side of the brain that has been affegiedl,
20009).

Some of the symptoms following the stroke may idela sudden numbness to the face or limbs,
weakness or paralysis of one side of the bodyd#fidulty with standing, walking, and other actigs
of daily living. Loss of balance, co-ordinationdamnderstanding also often occurs. Problems with
speech, swallowing, reading, writing, drooling amtérferences with sight can also be present (Hall,
20009).

The World Health Organisation (WHO) (2010) advisksicians to divide the symptoms of a stroke into
definite focal signs and unspecified focal signefiliite focal signs are clinical presentations 1hat

more than 24 hours and include unilateral or hifdteotor or sensory impairment, aphasia or dysghas
perception deficit of acute onset and ataxia/aprakiacute onset. Unspecified focal signs are not
adequate enough for a diagnosis and must be cadimith additional evidence. They include dizziness
vertigo, blurred vision, dysarthria, seizures am@aired cognitive function.
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2.6 Predisposing Factors

The predisposing factors can be divided into vdemthat can be controlled and those which are
uncontrollable (Hall, 2009).

2.6.1 Controllable Factors

2.6.1.1 Hypertension

This is the most common factor in stroke develogniidall, 2009). Hypertension causes the walls ef th
arteries to become thicker, thus narrowing theaages$or efficient blood flow throughout the body,
especially the brain. Weakening of the walls ofdhteries can also occur due hypertension (Guyton e
al., 2004).

2.6.1.2 Cardiovascular Disease

Artheroma is a common cause of narrowing of therees. High cholesterol counts can result in heart
attacks or heart failure, which will have an in@®a risk of forming clots (emboli) which could lam
the brain (Guyton et al., 2004).

2.6.1.3 Diabetes

Poorly controlled diabetes increases the rate eamergy of artheroschlerosis (hardening of thereetd
and promotes blood clotting, which is associateth Wypertension (Guyton et al., 2004; Hall, 2009).

2.6.1.4 Smoking

Smoking is an established risk factor for a strakeinly because it promotes artheroma and increbses
clotting ability of the blood. Nicotine also caudke arteries to constrict and raises the pulseaad

blood pressure. All these factors increase the Madkof the heart and eventually reduce the bléma f
to the brain (Guyton et al., 2004).

2.6.1.5 Blood disorders

Although blood and blood coagulation disordersrexecommon primary causes for strokes, they must be

considered.
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a) Polycythaemia :This is a condition in which theseh excess of red blood cells: the
hyperviscosity is a risk for clot formation (Guytenal., 2004).

b) Sickle cell Anaemia : This genetically determinéda@rmality can result in excess clot formation,

especially in the small vessels (Guyton et al. 400

c) Clotting Disorders : Genetic deficiency of somettiiy factors increase the risk of bleeding
(Guyton et al., 2004).

2.6.1.6 Others

The use of oral contraceptives, especially in smgke associated with an increased risk of stroke.

use of stimulants like amphetamines and cocainalaceknown causes of stroke (Hall, 2009).

2.6.2 Uncontrollable Factors

2.6.2.1 Age

Risks of having a stroke are greater as age inesedbout 75% of all people who have had a stroke a
55 years or older (Hall, 2009).

2.6.2.2 Family History

Hereditary factors are known to contribute to tis& of strokes (Hall, 2009).

2.7 Factors affecting Recovery

Although the treatment of a stroke can be well péghby the multi disciplinary team, various factiks
neurological recovery, functional status post disgke from hospital, severity of attack, age,
neuropsychological problems, emotional status aodhhsupport influence the actual recovery from the

attack. Many of these factors can sometimes bentraitable (Biggs et al., 2008).

2.7.1 Neurological Recovery

Resorption of haemorrhagic material and reductidnftammatory responses could account for a better
functional recovery observed in patients with irteaebral haemorrhage compared to those with cdrebr

infarction in whom neural plastic changes accoanirfcreased or reduced function.
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Neurological deficits from intra cerebral haemogianay be caused from brain compression and as the
haematoma resolves, neurological function recovensce improving functional status (Paolucci et al.
2003).

Neurological and functional recovery is believedtour most rapidly in the first to third month
following a stroke. Independence in self care iy of daily living improves for 88% of patientsthin
3 weeks of the stroke onset and 24 to 53% of sargiimprove 6 months to 5 years after their stroke
(Rittman et al., 2004).

2.7.2_Functional Status Post Discharge from Hakpit

Functional independence cannot always be attribiotélte duration of hospital stay, however it hasrb
established that immediate intensive rehabilitatioring the acute care stage post stroke can ratace
length of hospital stay while yielding better fupaial outcomes at discharge. A recent study estadudi
that South African stroke patients in private htalpihave a hospital stay of 30-34 days whilst the
average stay at a government hospital was twelyg. dawas concluded that South African stroke
patients maybe discharged before they were furatypmdependent (Mamabolo et al., 2009).

2.7.3 Severity of Actual Attack

Incontinence within the first 24 hours, facial palgisual deficit, sensory inattention, swallowing

problems, expressive dysphasia and use of theryroagheter are all predictive of a poorer outcome
following a stroke (Walker et al., 2003).

2.7.4 Age

There is often the assumption that an older patidiot has a stroke will have a poor prognosis with
regards to recovery. Age alone does not affecotihleome of rehabilitation as approximately 75% of
stroke patients are 65 years or older, yet 95%esd patients can be functional (Collins, 1981).

Bagg et al (2002) conducted a study to determiaetfect of age on functional outcomes after stroke
rehabilitation. The Functional Independence Meakitd) instrument was taken at admission and
discharge of 640 subjects at the Canadian Retwtlulit Hospital. Results suggested that there was no
justification to deny patients access to rehaliditasolely because of advanced age, as a significa
percentage of the subjects were 60 years and ¢elethey had performed well in their rehabilitatio
However, these conclusions are questionable whesidering the six year data collection period and
possibility of changes in trained personnel takitlg readings during this period.
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Although age itself may not be a significant fagtoidentifying those patients who will benefit fro
rehabilitation, it may serve as an indicator ofssavho will fail to retain the maximum benefit of
rehabilitation. Age associated factors like co-nuities can result in decreased functional outcame
stroke (Bagg et al., 2002).

2.7.5 Neuropsychological Problems

Neuropsychology attempts to understand the relstiprbetween brain and behaviour. In a clinical
setting, it aims at determining the pattern of ngsychological impairment that the patient hasesefi.

It tests general knowledge, comprehension, vocapalad arithmetic. Components of neuropsychology
include memory function (the registration and etal of information) and attention (the cognitivaligy

of sustained concentration and processing) (Edwaai?).

2.7.6 Emotional Status

The emotional wellbeing of the stroke patient iseesial for an effective recovery. The degree ate of
recovery depends on the ability of the patienetoain emotionally stable and positive throughoat th

rehabilitation process (Collins, 1981).

A study examined the phenomenon of post-strokeedsfon and evaluated its impact on rehabilitation
outcome. Sixty four patients in a rehabilitatiomgmamme were evaluated for depression through self-
report measures and staff ratings. Physical andpational therapists provided measures of functiona
impairment at admission and discharge. A high ges of depression was found in this population.
This study concluded that depression is associgithdfunctional impairment in stroke and that ityna

have a negative impact on the rehabilitation preeesl outcome (Sinyor et al., 1986).

2.7.7 Moral Support

Moral support is defined as the support that theeptereceives both emotionally and physically $sist
with their determination to be as independent asipte. Moral support for the stroke patient haanbe
emphasized in many of the articles reviewed. Thieipamost often seeks comfort and encouragement
from those closest to him/her. This means thaténe-givers play an integral role in the rehatitita of
the patient. Being motivated is the key to obtajrdnsuccessful outcome with rehabilitation. Faraiig

friends need to assist in this regard (Biggs e2&08).
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However if the motivation and encouragement is weaigntly confused with sympathy and pity, thisl wil
impact negatively on the patient. Over protectiageegivers causes a reduction in functional

independence because of the lack of opportunipydotice functional activities (Mamabolo et al. 08D
2.7.8 _Social Factors

Although individuals are encouraged to part-taka imormal life post-stroke, they are often facethwi
many uncontrollable obstacles. One of these olestaglphysical barriers. Many patients have diffies
coping with the infra-structures of their homes aoblic places like shopping malls. The use of fubl
transport also poses a problem for some patiengg$Bet al., 2008). Financial constraints can atgmact
negatively on recovery as the patient may not e taltake full advantage of the resources needed f
rehabilitation (Biggs et al., 2008).

2.8 Morbidity and Mortality

The prognosis following any major disease is depahdn a number of factors. Most importantly in a
stroke the actual site of the lesion on the brdlhgiwe a good indication of the patient’s progisos
(Walker et al., 2003).

Death is not always the destination for the stquédent. Worldwide, comparisons have been made on
statistics regarding mortality rates for strokdquats. A study in Gambia from 1990-1994, where
mortality and quality of recovery was investigatedvhich the subjects were monitored on a six month
basis for four years showed that mortality was 2t%ne month, 44% at six months and 25% at thé fina
follow up (Walker et al., 2003).

Between 1992 and 1995, the Wits Rural Public Hemtith Health Transition Research Unit found stroke
caused 5.5% of all deaths in a rural populatiof3000 in Limpopo Province. Stroke was the
commonest cause of death in the 55-74 year ag® gnudi the second commonest cause of death in the
35-54 year and over 75 year age groups. The ovatalke stroke mortality rate was 127 per 100 000
(Connor et al., 1995-2005). Based on England an$\&iatistics in 1993 where the mortality rate per
100 000 was 122 in males and 115 in females, stmak#ality in South Africa , as stated above, ghair
(Connor et al., 1995-2005).
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2.9 Impairments

2.9.1 Changes in Tone due to Reciprocal Innervation

Tone can be described as the resistance felt wpart &f the body is moved passively. Normal tane i
characterised as an appropriate amount of resistafiowing for the movement to proceed through the

range of motion smoothly and without interrupti@ayies, 2000).

Hypotonus is felt as too little or no resistancenimvement, making the limb limp and floppy. When
released, the part being moved will fall in theedtion of the pull of gravity. Hypertonus is fe#t an

increased resistance to the passive movement, maieérlimb feel heavy (Davies, 2000).

Damage of the primary motor cortex alone causestoyia or hypertonia. This is due to the fact that
primary motor cortex normally exerts a stimulateffect on the motor neurons of the spinal cord. Whe
this stimulatory effect is removed, hypotonia réswhilst if the stimulatory effect is continuous,
hypertonia presents (Guyton et al., 2004).

Reciprocal innervation is the graded and synchrsmatieraction of the agonists, antagonists and
synergists throughout the body. The constant palstaliustments and interaction between the muscle
groups provides the automatic adaptation of the/limdesponse to the functional goal and to thengha
in the environment. It is suggested that the nes\gystem combines related muscles into units called
muscle synergies. This is the functional couplihgroups of muscles such that they are constraimed
act together as a unit, thereby simplifying thetmmrdemand by the central nervous system (Edwards,
2002).

Once neurological damage has set in, the patightakinormal tone generally illustrates impaired
reciprocal innervations. This could be as a resiutypotonus which causes inadequate stabilitytdue
reduced activity or hypertonus where excessiveriicprevents tonal adaptatian disabled person

with a neurological impairment which adversely aféetrunk and pelvic stability may be able to adapt
perform the function with a great amount of effdttierefore compensatory strategies would be negessa
(Edwards, 2002).
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2.9.2 Skeletal muscle changes

The disability of stroke leads to physical inadtivivhich results in reduced muscle mass and functio
Immobilised muscle eventually has decreased edceatncentric and isometric control which could be
due to structural and metabolic changes in sketetesicle after stroke. Muscle alterations includesgr

atrophy of the upper and lower limbs, with thedatiesulting in gait deficit (Hafer-Macko et alQds).

2.9.3_ Changes in Central Nervous System Plasticity

The central nervous system comprises plastic neetalorks that are continuously involved in
reorganization due to movements of the muscles.tbdamage to the neural system following stroke or
spinal cord injury, changes in neural plasticitgurs. These changes can affect cortical, subcbeith
cerebellar pathways which play a significant roléower limb movements and gait (Forrester et al.,
2008).

A review on lower limb plasticity undertaken by Fester et al in 2008 concluded that neuroplasticity
may be improved if the paretic lower limb is aclivengaged in movement, which includes high volumes
of repetition and if the practised movements havelament of problem-solving like paretic limb
stepping. Treadmill training has been suggestedédarological patients, as it delivers repetitigasory
inputs to the spinal cord, which could initiatedamotor learning and improve neural plasticity thgiou

the process of sensory motor integration (Visistial., 2003; Forrester et al., 2008).

2.9.4 Balance and Stability

A state of equilibrium in the body, resulting inngplete balance and stability, is made up of three
components, namely vestibular feedback, proprideeind visual input (Guyton et al., 2004). The

controls for each of these aspects are locatdtkibitain.

2.9.4.1 Vestibular Sensations

The vestibular apparatus is the sensory orgarditatts sensations of equilibrium. The maculaeatper
to maintain equilibrium during linear acceleratiomoving forward). When the body is thrust forwattte

statoconia fall backward on the hair cells andrimiation on the imbalance is sent to the nerve esntia
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the vestibular nerve, causing the person to fkellie/she is falling backward. This immediatelysezsu
the person to lean forward, resulting in an antesiift of the statoconia. At this point, the narso
system detects a state of equilibrium and no furtth@vement of the body is needed (Guyton et al.,
2004).

The semi circular canals, utricle and saccule c@aphe peripheral receptors of the vestibularesyst
The vestibular nuclei receive input from the peeifh labyrinth receptors, the reticular formatiow ghe
cerebellum. The output from these nuclei is prilgdd motor neurons within the spinal cord,
specifically, to motor neurons innervating proximalscles and muscle spindles of the back and neck
(Young, 2004).

2.9.4.2 Proprioception

Proprioception can be explained as the awarenas®wément and body position. It is sometimes
defined as the body’s joint positioning systemeEfive proprioceptive processes are dependent tingon
ability of the brain to integrate information fraali sensory systems, including feedback from mscle

joints, the tactile sense, visual and vestibulateayps (Balametrics, 2004).

Proper control of muscle function requires not aetgitation of the muscle by the anterior motorroeu
but also continuous feedback of sensory informdtiom each muscle to the spinal cord. There are two
types of sensory receptors, namely muscle spirfdieieh are distributed along the belly of the mascl
and transfer information depicting the muscle lahghd Golgi tendon organs (which are located in
muscle tendons and transmit information involviagdon tension). These two receptors carry
information to the spinal cord, cerebellum and beakcortex, helping each area in their respective

function for controlling muscle contraction (Guytehal., 2004).

Joint stabilisation is the ability of the musclbhatthave been appropriately activated to stataligént
(Balametrics, 2004). One of the most important fiams of the muscle spindle system is to stabbisgy
position during motor action when the spindles othisides of each joint are activated at the same t
Therefore reflex excitation of the skeletal musdadoth sides of the joint also increases, prodyci
tight, tense muscles. The net effect is that thgitiom of the joint becomes stabilised (Guytonlgt a
2004).

Hence the process of joint stabilisation is crittogperformance and the prevention of falls arjdrin

Balance activities that combine the visual, auglit@maesthetic, tactile and vestibular senses tae
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effect of improving the proprioceptive processex thelp to reduce injuries and improve performance.
These improvements are noticed when combined sgastivities increase the effectiveness and
efficiency of the neural processes of the brainth&sneural capability increases, a variety of othe
benefits involving timing, vision, a sense of balenmental processing, reaction time and proprib@ep
occur (Balametrics, 2004).

2.9.4.3 Visual input

After destruction of the vestibular apparatus arehdoss of most proprioceptive information frore th
body, a person can still use their visual mechasisffectively to maintain equilibrium. Even sligirtear
or rotational movement of the body instantaneosklfts the visual image on the retina. Some people
with a dysfunctional vestibular system have alnmastnal equilibrium as long as their eyes are open.
However, when moving rapidly or when the eyes #&eed, equilibrium is immediately lost (Guyton et
al., 2004).

In patients with stroke, balance and stability impants are often common. Abnormal interactions
between the three components of equilibrium coelthie source of abnormal postural reactions.
Sometimes stroke patients inappropriately becompertdent on one particular system over the others, i
an effort to compensate for their deficits. Onaytlearn to rely on a particular system, abnormal
adaptations arise and, hence, balance disturbaicas (de Oliveira et al., 2008).

2.9.5_Weight bearing

The ability to maintain an erect posture requit@ssaderable adjustment from the postural musclélenf
trunk to control the long mobile lever of the vérta column. Being upright also requires adequate
muscle activity in the lower limbs to bear the wigf the body (Davies, 1990). Body alignment in
standing is considered to occur when the headanbead on level shoulders, upper body is erect,
shoulders are over hips in front of ankles and &etapproximately ten centimetres apart. Sitthegtes
when the head is balanced on level shoulders, upgabr is erect, shoulders are over hips and feehad
knees are a few centimetres apart (Carr et al3)200

Analysis of the biomechanical forces acting ontibdy provides information on the components afficte
by gravity. The centre of gravity (COG) or centfgressure (COP) is the point in the body at wiieh
most pressure is exerted by gravity. In an upnigisition, the COG is approximately around the dacra
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vertebrae. The COG changes with a change in posifioe base of support is the supporting area llenea
the body. It includes the parts of the body indi@ntact with the surface (feet and walking aats)

the area enclosed by the contact points (area battie feet or the area between the feet and vgalkin
aid) (Carr et al., 2003). These are essential comps which are useful and should be consideradglur
treatment of neurologically impaired patients.

The consequences of repetitive disuse of the pdoetier limb in a stroke could result in weight
asymmetry and impaired balance. Gradually contimueidhtbearing asymmetry may persist and fostrer

further disuse, despite the fact that improved tiondn the lower limb has occurred (Aruin et 2000).

Aruin et al (2000) reported a study that evaluatbdther a shoe lift on the non paretic foot wodfda
weight bearing and therefore balance in a strokieqaA balance master computerised force platform
system was used to measure balance. Three shoelifiing from seven to thirteen millimetres were
used. This study concluded that compelled weightibg (in this case using the shoe lift) may cdmii@

to improved postural control and gait performamcpersons with hemiparesis.

2.9.6_Movement Strategies

The human body has postural strategies that aera@lesensorimotor reactions for postural contral an
include the hip and ankle strategies. These siegtégvolve muscle synergies, movement pattermst jo
torques and contact forces. In the ankle strategycle activation occurs distal to proximal and the
centre of mass is moved with torques mainly inahkle. In the hip strategy, muscle activation oscur
mainly in the hip and trunk, adding torques toliie knee and ankle joints. The ankle strategy dépe
more on somatosensory information, while the higtegy requires adequate vestibular information (de
Oliveira et al., 2008).

Patients with stroke often use compensatory tectasidike holding onto objects or walls to assisaibee
deficits. In order to maintain their base of suppibthas been noted that patients with stroke
predominantly use the hip strategy (de Oliveiralgt2008).

Muscle adaptation can also be used to compengastréie related difficulties to activities. Oftan
patient suffering from stroke may prefer to useutheaffected side, using only the stroke affectee si
when absolutely necessary or if physically possidewvever, evidence has shown that by the training
the affected side, fewer compensatory movement$witequired because more effective movement is

possible on the stroke side. Optimum quality of emaents needs to be emphasized (Edwards, 2002).
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2. 10 Effects on stability and balance post stroke

Stability is described as not being at risk for iettiate loss of position whilst balance is a teredu®
describe the ability to maintain or move within aight-bearing posture without falling. Balance ban
divided into three different aspects, namely steesh, symmetry and dynamic stability. Steadindssse
to the ability to maintain a given posture with mmal movement (sway). Symmetry is used to describe
equal weight distribution between the weight-begidomponents (feet in a standing position and
buttocks in a sitting position). Dynamic stabilisythe ability to move within a given posture witlhohe
loss of balance. All of these components are dftand to be disturbed following a stroke (Nichols,
1997).

Some studies have argued that an evaluation obomany functional aspects in a stroke patienttEan
helpful in anticipating functional status at disay&(Biggs et al., 2008; Paolucci et al., 2003hddaand
Smith (1990) evaluated sitting balance to testpothesis that recovering stroke patients withaithy
good sitting balance or those who develop gooihgitialance during rehabilitation, perform better
functionally than recovering stroke patients whsising balance is consistently poor. Sitting bakgn
which is a pre-requisitBor most functional activities, was scored usirfgur-point scale of the Barthel
Index evaluating static and dynamic balance on ssion to the rehabilitation unit and weekly until
discharge. It was concluded that those patientse/siting balance improved during rehabilitatioag
higher Barthel Index scores and were more funclidrteese findings will not allow for generalisatitm
all stroke patients as the sample comprised of &flgarticipants and the average stay in the
rehabilitation centre for some of these participamas 17 days, which could indicate less impaired

individuals.

Michael et al (2005) deduced that low cardiovagciiiaess, by testing the rate of oxygen consunmptio
resulted in balance deficits and reduced ambulatotiyity in their project. This was concluded sthe
Berg Balance Scale and stride counts for balandeaanbulatory activity respectively. A small sample
size of 50 and conducting the study on only mildntmderately hemiparetic participants does not allow

this study to represent the complete stroke poijpulat

Stability and balance recovery in post stroke pddiés characterised by a reduction in posturalysavel
instability as well as a reduction in visual depamzly (de Haart et al., 2004). The restoration e$¢h
characteristics may be important factors in theamgling of independent standing and walking aéditi
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(Nichols, 1997). Stability and balance trainingusimportant component of stroke rehabilitatiornhas

changes in balance ability significantly affectadtion (Mao et al., 2003), (Visintin et al., 1997).

2.11 Assessment tools for stability

The ability to maintain a given posture and ensgpglibrium in changes of the posture requires r@nt
and co-ordination (Benaim et al., 1999). Hemipleayid hemiparetic patients frequently present with

disturbances of postural control and stabilitydaling their attacks (de Oliveira et al., 2008). éssment
and treatment of stability difficulties are thenef@n integral component of stroke rehabilitation.

A thorough search of literature has shown a lackssessment tools for stability in stroke patienie
only scale found was the Postural Assessment Swairoke Patients (described below). This scale w

used for the assessment of stability in this study.

2.11.1. The Postural Assessment Scale for Stroierf®a(PASS)

The PASS (appendix 9) was developed by BenaimiatZ99 by adapting items of the Fugl-Meyer
(FM) assessment and formulating a new scale. Tagsdene on a cohort of 30 healthy and 70 stroke
subjects on days 30 and 90 after stroke onset. R&\§Hlicable to all stroke patients, even thogh w
very poor postural performance (Benaim et al., J99@ontains twelve items with a four level secayi
system that grades performance for situations fing difficulty in maintaining or changing a given
lying, sitting or standing posture. It's score raadrom zero to 36 (Mao et al., 2003). The PAS8gak
five to ten minutes to administer and the equipmequired is a Bobath plinth and pencil (Benairalgt
1999)

A study in Taiwan between 1999 and 2000 comparegsychometric properties of PASS, Berg Balance
Scale (BBS) and the balance subscale for the Fuglekitest (FM-B). It was found that the items @& th
PASS were better distributed as it included foaimis on bed mobility, showing that it could be ufed
stroke patients from the early recovery stages.stindy showed high levels of inter-rater reliakijlit
internal consistency and validity of the PASS. Tésearchers also found that the FM-B and PASS were
quicker and simpler to administer and rate (Maal.e2003).
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2.12. Assessment tools for Balance

Various tools have been identified for the asseasrmotbalance; however there was a lack of critical

information. Two of these tools are noted below.

2.12.1. The Balance component of the Fugl-MeyeteSEav-B)

The FM-B is one of six subscales of the FM scald@civwas designed to evaluate impairment in balance
after a stroke. It contains seven items, threaifting and four for standing. The score rangemfe@ro

to 14 (Mao et al., 2003). Conflicting informatioegarding this scale was found in the literature¢has
American Stroke Association (2007) noted 30-40 raador the FM-B to be administered, the Internet
Stroke Centre (2007) considered this scale too tmognd time consuming whilst Mao et al (2003)
regarded it quick and simple to administer and. ratdetailed guide on the items and levels of supaf

this scale could not be located.

2.12.2 The Berg Balance Scale (BBS)

The BBS (appendix 14) evaluates a person’s perfocman 14 activities (one in sitting and 13 in
standing) which assesses balance in either furadtamtivities or components of functional actistigke
sit to stand, stair climbing and standing unsummbrThe score ranges from zero to 56, with a foimtp
scoring system. It takes roughly 15 minutes to detepand requires equipment like a step, two chairs
stopwatch and a ruler (Mao et al., 2003: Langell.e2003). Mao et al (2003) reported high inter
reliability, internal consistency and validity dfet BBS in 128 subjects. According to the Internedi&
Centre (2007), the BBS is easily administered amdprehensive to the user. The BBS was utilised to
assess balance in this study.

2.13 Effects on function post stroke

The loss of independence in daily activities is ohthe most difficult transitions post stroke. fitilties
with walking, getting into and out of bed, mainfaina sitting position, eating and sphincter aratider
control often results in additional problems widltovery (Rittman et al., 2004).

The findings from one stroke related study indidateat independence in self care activities waggxio

post discharge from hospital, showed better regotleee weeks post discharge but improved draktical
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between six months to five years. This indicated the body endures disruptions which brings about
significant changes and challenges to the strokeévau and improvements could take many years of
hard work (Rittman et al., 2004).

Samsa et al (2004) reported on the relationshiwd® functional status and quality of life among
persons with stroke. Functional status using th¢hBaindex and quality of life using the Directafe
and Time Trade Off Scale were assessed telephynataine, six and twelve month intervals following
the stroke. From the 1073 subjects that participatehe start of the study, only 329 of them catgad
the data collection process. Results showed tHatwdh a higher functional status was associatédavi
better quality of life, the quality of life followig stroke depends on more than just level of physic
function. This study may have yielded strongerifigd if there had been better subject compliandé or

data collection was done more objectively, rathanttelephonically.

In 2006 Harley et al assessed whether sitting lbalarould be an indicator of cognitive and functiona
recovery in stroke patients. With the applicatiéthe Barthel Index for function and testing poatur
sway in sitting, dual task interference betweemiidge and motor tasks were analysed. The study
concluded that the extent of postural instabiliiyrelated with function. The sample of 36 stroke
participants compared to 21 control participantsashsome bias in the sample selection. Participants
were also assessed cognitively by word repetitimvgever no mention was made of assessment of the
sample regarding speech difficulties prior to datection. Again the Barthel Index scores wereatak

telephonically, allowing for inaccuracy in scores.

The functional independence of a patient is an imao indicator of their health status. Independent
mobility is also a key factor in determining proggen rehabilitation or readiness for discharge (de
Morton et al., 2008).

2.14 Assessment tools for Function

There have been many tools that have been usedessathe different stages of improvement in
functional abilities over the years by physiothéstgoand other members of the rehabilitation teEimese
tools are often chosen according to personal preéer by the therapist, time constraints or limited

resources (Hsueh et al., 2002).
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From the literature reviewed, it was not clear mieetmany physiotherapists routinely utilise any
standardised tools to assess stroke patients. Hopniewas evident that the need for objective

assessments in clinical practise was becoming ocmrenon (Hsueh et al., 2002; Macko et al., 2008).
Some of the more commonly described tools are ibestbelow.

2.14.1 The Barthel Index (Bl)

The Bl is a widely used functional scale which difaas ten activities of daily living including fekng,
grooming, bowel and bladder care and stair climfampendix 19). The scores range from zero to 100.
The higher scores imply full functional independebat not necessarily normal status (Hsueh et al.,
2002; Paolucci et al., 2003). It takes approxinyatiek to ten minutes to administer and requires a
Bobath plinth, chair and stairs. The Internet StrGlentre (2007) claims that the Bl boasts highléeok
reliability and validity. Shah et al (1989) and 8l al (1990) have regarded the Bl as superiothter
scales because of its effectiveness, the easatisftistal analysis and proven reliability and validrom
other studies. Bl was used by Sandin et al (1986abse of its ease of administration and proven

reliability in the functional evaluation of strokatients.

Most recently the Bl was assessed for validatiod @ Portuguese patients by Minosso et al (201t@is T

instrument was considered valid and reliable afipeated testing of ten subjects per item.

In 1995, a project was undertaken to compare XZkifieations and scales that are used to measure
handicap and disability in stroke. Reliability, iditly and consistency were studied on all scakesabk
found that the Bl is the most reliable instrumesgdiin the clinical measurement in stroke
(D’'Olhaberriague et al., 1996).

The Bl scale was therefore chosen to assess indepes regarding the activities of daily living st

study.

2.14.2 Functional Independence Measure (FIM)

The FIM is an 18 item scale and is scored fromcb8nfplete assistance in all areas) to 126 (complete
independence in all areas). It consists of 13 manokfive social-cognitive items, assessing seléca

sphincter control, transfers, locomotion, commuitiicga social interaction and cognition (Hsueh et al
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2002). The FIM shows high levels of reliability,lidity and internal consistency according to a gtud
done by Hsueh et al (2002). Training is neededltoimister the FIM scale (Wright, 2000).

The functional assessment measure (FAM) considtsadfe items including cognitive, behavioural, and
communicative and community functioning measurédvifts intended to accompany the FIM to give a
functional complete assessment. FIM and FAM ar@ &edn scale, which takes approximately 35

minutes to complete (Wright, 2000).

The Bl and the FIM are the most widely used measaofdisability in Europe. The FIM was developed
to be a more comprehensive and responsive meaisdisability than the Bl (Hsueh et al., 2002).

A study was done to make a comparison of the psyelric characteristics (reliability, validity and
internal consistency) of the Bl and FIM in subjeetth stroke. One hundred and eighteen subjeds at
rehabilitation centre in Taiwan participated in ghedy. Subjects were tested with the FIM and Blex

at admission and before discharge from the cenbre reliability, validity and internal consistenafy

each measure were examined. Results showed that el FIM have similar psychometric
characteristics regarding reliability and interoahsistency however Bl showed poor validity on
admission but fair to high validity on dischargettoé subjects. The results suggested that althtiegh
FIM was more detailed and had a wider scoring rdhge the BI, the FIM had no advantage over the BI
in this study (Hsueh et al., 2002).

2.14.3 The FUNC Score

Components like intra-cerebral haemorrhage (ICH)me, age, ICH location, Glascow Coma Scale and
pre-ICH cognitive impairment are measured with thi. The score ranges from zero to eleven, where
eleven indicates strong likelihood of functionalépendence.

Rost et al (2008) determined the effectivenesh®RUNC score to predict functional outcome in
patients with intra-cerebral haemorrhage. The Flsh@e was applied to 629 patients at the
Massachusetts General Hospital. After 90 daysubgests were reviewed to compare their predictive
status (using the FUNC score) with their actualistat the time. Results showed that 80% of thgestsh
with a FUNC score of eleven did reach functiondkipendence and subjects with a score of less than
four had no independence. From this study, it veaclcided that the FUNC score can be used to predict
the likelihood of functional independence of pat$emprovided that the patient has had an intrabrale
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haemorrhage and survives to 90 days. Conversedpitdesurviving 90 days, those patients with a FUNC

score of less than four will have no chance of fimmal independence.

It was not feasible to use this scale in this staslyhe information needed to test this scale was n

readily available in the participant’s charts.

2.14.4 The Elderly Mobility Scale (EMS)

Seven items make up this scale. Functional alsillife lying-to-sitting, sitting-to-lying, sittinge-
standing, gait and functional reaching are asse3$exiscore ranges from zero to twenty, where a
maximum score indicates independent mobility. Tést can take five or more minutes to be
administered (de Morton et al., 2008). The EMSsisdufor a number of generalised mobility conditions
in geriatrics and is not specific to the neurolagjjgatient. It was therefore not used in this study

2.14.5 The Hierarchical Assessment of Balance aaodilify (HABAM)

In the original version, HABAM consists of 27 itepwith scores ranging from zero to 24. Different
stages of mobility, transfers and balance are at@adli This assessment can take anything from twixto
minutes to be completed (de Morton et al., 20@8xlear format of the scoring of this scale and libis

administered could not be found; hence it was setlun this study.

2.14.6 The Physical Performance Mobility ExaminatiBPME)

The PPME tests six items including bed mobilitgnsfers, standing balance and ambulation. A
maximum score of twenty indicates total independananobility. Ten minutes is needed to complete
the PPME (de Morton et al., 2008). A format of iieens contributing to this scale and the levels of
scoring could not be found, hence this scale wasitilsed in this study.

In an attempt to find one physical performancerimaent to accurately measure and monitor mobittity i
medical patients, a systematic review of variosessment tools was done. Numerous assessment
instruments were found via a general search. Tivese then compared on similar mobility tasks and
scoring methods. Three of the instruments, nanhe\EMS, HABAM and PPME, were identified as
being the most efficient in a clinical setting. rdepth analysis of each followed. The EMS wasifbu
to have no formal studies of feasibility or accépisy, although it was highly recommended by many

practitioners. The HABAM showed to result in a lo® effect’, where ambulant patients easily reache
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the highest score possible. The PPME was reparstbd tmpractical as staff could not incorporats thi

eight to ten minute assessment into their dailyines (de Morton et al., 2008)

2.14.7 The Functional Ambulation Category (FAC)

The FAC distinguishes six levels of required supgaring gait. Scoring ranges from level zero, veher
the patient cannot walk at all and needs the stgbdwo people or more to level six, where thequt

can walk anywhere independently (Hesse et al., 1999

2.14.8 The Rivermead Motor Assessment (RMA)

Motor functions are tested in a hierarchical ongith ten manoeuvres including sitting, transfers,

walking ten meters, climbing, running and hoppiHggse et al., 1999).

2.14.9 The Motoricity Index (MI)

The Ml is a quantified motor strength of the aféettipper and lower limb, graded from zero to 100
(Hesse et al., 1999). It takes five minutes todmiaistered (Internet Stroke Centre, 2007).

The FAC, RMA and MI are not very well known toolsdetherefore have little information on their use

and proven effectiveness. They were not used snsthidy.

2.14.10 The Modified Ashworth Spasticity Scale (MAS

The MASS grades muscle tone from zero to five, wlggade zero indicates no increase in muscle tone

and grade five indicates a rigid joint (Hesse gt1&99).

The FAC, RMA, Ml and MASS were used as assessmetruiments in a study involving treadmill
training with partial body weight support in strgiatients, which will feature later in this review.

2.15 Management of the stroke patient

Intervention following an attack depends on theesity of the stroke and it therefore includes vasio
health professionals who contribute using theiregtipe and field of expertise (Bupa’s Health
Information Team, 2009).
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2.15.1 Medication

Bupa’s Health Information Team (2009) stipulatedt tthepending on the cause of the stroke, apprepriat
medication should be administered to control tiiect$ of the attack and prevent further episodesd!(H
2009). Medications could include anti-hypertensiwagi-coagulants and treatment for co-morbidities
(Hall, 2009).

2.15.2 Lifestyle Adjustments

The onset of stroke could produce deficits in miesttus, sensation, perception, communicationpmot
ability, social status and subsequently alter ofifestyle. These deficits, separately or combineid,
determine the total disability of the patientsltherefore of utmost importance that a holistisrapch
with all of the above aspects be considered irpthening of a treatment program (Jimenez et all51.9
A well balanced diet, cessation of smoking, modeaitohol consumption and regular exercise is also

advised (Jimenez et al., 1976).
2.15.3 Rehabilitation

The two aims of rehabilitation are to restore fimtto as near normal to pre-stroke abilities assjtibe
and to prevent further attacks (Hall, 2009). Areesive rehabilitation team is responsible for tbkstic
management of the stroke patient (American Straksngiation, 2009).

2.15.3.1 Physiotherapy

Early physiotherapy is an essential element testiake rehabilitation process (Carr et al., 20@3)est
physiotherapy, correct positioning, pressure caceassive range of motion exercises from the dlay o
the attack prevent detrimental setbacks like id@stand contractures (Davies, 2000). Abductos rafid
slings are used to prevent subluxed shouldersi(Spll981).

Techniques to normalise tone abnormalities, aekercising (Collins 1981), strength training (Pat

al., 2004), weight-bearing via sitting and standibgvies, 2000), balance education and gait reitrgi
(Collins, 1981) constitute some of the conventistedtegies used for stroke patients by physiofista
Other methods of treatment like matwork routined ball therapy are used for more independent patien
(Carr et al., 2003).
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In London, forty patients were interviewed regagdihe benefits of physiotherapy post stroke. Twenty
four of the patients had received physiotherapyltaiigtved it had brought about functional
improvement. The exercise component was valueduBedawas aimed to keep the subjects active and
busy. The subjects felt that the exercise prograsnnere easy to follow in the absence of the thetapi
The therapists were considered a good source faceaend information (Pound et al., 1994).

Further studies were done in 1992 to determine lvenaghe intervention of physiotherapy improved
mobility in patients one year or more following ithgtroke. It was found that after a period of nesxy,
patients who have had a stroke do experience adeanlmobility. It was also found that it may bl o
benefit to treat a patient with problems with midpifor a longer period of time, even long aftee th
stroke has occurred. The degree of improvemenhandquickly one’s condition changes will vary from
patient to patient (Wade et al., 1992).

2.15.3.2 Other rehabilitative methods

Other members of the rehabilitative team includeupational therapists, speech therapists and @dietic
psychologists, psychiatrists and social workergertton and motivation from each professional will

contribute to the holistic treatment of the strpladient (Collins, 1981).

2.16 Recent treatment options in physiotherapy

2.16.1 Body Weight Support (BWS) using Treadmikihing

The ability to weight-bear effectively on both lowinbs following a stroke poses a problem for many
patients. This is the reason why alternative methveere sought to enable the patient to begin weight

bearing as soon as possible (Hesse et al., 1999).

The idea of body weight support for stroke patiésitsecoming increasingly popular (Visintin et al.,
1997). The approach used by Visintin et al consistssing an overhead suspension system and harness
to support a percentage of the patient’s body weigtthe patient walks on the treadmill. The amaiint
body weight support is then progressively reducetha patient’s gait pattern improves. The BWS
provides a symmetrical removal of weight from tbeédr extremities, thereby facilitating walking in
patients with neurological conditions who are tgtliz unable to cope with bearing full weight onithe
lower limbs. This strategy provides a dynamic askispecific approach that integrates three esgenti
components of gait (weight-bearing, stepping ardriza) while the patient is walking on the treadimil
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(Visintin et al., 1997). Although this approach ktbbe useful for initiating gait in patients wheeaable
to stand but have weight-bearing problems, it chxadifficult to use with stroke patients who anable

to stand. The body weight support system is theeafot beneficial to all stroke patients.

One study intended to compare the effects of gaiiting with BWS and with no BWS on patients with
stroke. One hundred subjects were randomised &veone of two treatments while walking on the
treadmill: fifty subjects were trained to walk witip to 40% of their body weight supported by the BW
system (the BWS group). Another fifty subjects weeained to walk full weight bearing on their lower
extremities (the no BWS group). Treatment outcomei® assessed on the basis of four variables,
namely functional balance, motor recovery, ovemgbwalking speed and over-ground walking
endurance. This study served to prove that rethgigait in patients with a stroke, while a peregeat of
their body weight was supported, resulted in bettking abilities compared to patients having gait

training bearing their full weight (Visintin et alLl997).

In a similar study done in 1999, gait training wested using partial BWS on the treadmill. Variable
were assessed using the Functional Ambulation Gatd§AC), Rivermead Motor Assessment (RMA),
Motricity Index (MI) and the Modified Ashworth Sgasty Scale (MASS). All subjects had three
separate phases of treatment, each lasting threleswiirstly there was treadmill training with pairt
BWS, then regular physiotherapy and lastly anatfezdmill training component. The results showed
that the gait capability of all the patients impedvMotor functions tested by the RMA significantly
increased. The MI, which assesses muscle strehgthesl no change. Muscle tone was slightly higher
within the respective ranges, but this could haaendue to internal and external factors that wete
under the control of the investigators. Overalk 8tudy concluded that treadmill training was etffiee
with regard to restoration of gait ability and wall velocity. The researchers proposed that treladmi

training with BWS be used as an additional todhie re-education of gait (Hesse et al., 1999)

2.16.2 Force Platform Systems

Advances in technology have resulted in the aviifalof numerous force platform systems for the re
training of gait function in patient populationggpical force platform bio-feedback systems consistt
least two force plates to allow the weight on efaci to be determined, a computer and monitor alow
for visualization of the centre of force or centfgressure and software that provides data arsalysi
(Nichols, 1997).
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A study in the Netherlands in 2004 looked at tharabteristics of the restoration of quiet standing
balance in a sample of stroke survivors. Thirtyesesubjects were admitted to re-train standingrioala
and walking. Centre of pressure fluctuations weggstered under each foot using a dual-plate force
platform. The first balance measurements took pdacgoon as the patients were able to stand uteaksis
for thirty seconds. Readings were then taken tawar, feight, and twelve weeks later. Quiet staneiag
assessed with and without visual midline referearawith the subject’s eyes closed. The resulteieto
excessive postural sway and instability, partidular the frontal plane. The degree of visual defmrty
showed a significant decrease in time. Weight-Ingeaisymmetry diminished considerably during the
follow up period (de Harrt et al., 2004).

In a similar study, researchers investigated whdtteeaddition of force plate training could enhatite
effects of other physiotherapy interventions orabeé and mobility following a stroke. Subjects were
assigned randomly to either an experimental omdgrobgroup. Both groups received physiotherapy
interventions two to three times a week designdthfmove balance and mobility. The experimental
group trained on the NeuroCom Balance Master ftaefin minutes each and had physiotherapy for the
rest of the session. The control group had fiftpute physiotherapy sessions. Results indicated an
improvement in balance and mobility; however a carigon revealed no differences between the two
groups. In this study population, force plate tiragnon stroke patients had no additional effecthéo
improvement of balance and mobility (Geiger et2001). The failure in this study could have bdea
to the fact that both the control and experimegtatps had physiotherapy interventions as pateif t
programme. The study may have yielded better e#fuihe group did not receive intervention and
received balance master training only. Anothertsiooning of this study could have been that thg fift
minute session for both experimental and controligs were too strenuous and resulted in fatigue of

these subjects.
2.17 Conclusion

From the literature reviewed, it is apparent thatreke is one of the most disabling conditions taen
occur. The consequences post-stroke have mangdahing effects on both the patient and family
concerned. A big part of the rehabilitation prodedsased on improving the functioning of the pattie
with the activities of daily life. Standing, balane-education and ambulation is the focus of most

physiotherapists when treating stroke patients!(2809).
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Although many of the references used were not télen current sources, they have provided numerous
valid discussion points. It has, however, showe\eee lack of current data on various stroke rdlate
topics. In addition, only a small portion of liteuee reported on stroke related studies done ithSou
Africa. More importantly, no data on the relatioipshetween stability, balance and function was tbim
South African stroke patients.
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2.18 Operational Definitions

10.

11.

CVA/Stroke: A rapidly developing clinical manifetitm of a focal loss of cerebral function
lasting more than 24 hours (Shah et al., 199@3.dh acute injury to brain tissue, resulting

from an interruption of blood flow to that areatlé brain (Hall, 2009).

Disability: Any restriction or lack of ability togsform an activity in a manner that is
considered to be normal for a human being (Hor2b91). Disability refers to the incapacity

to perform a task and entails performance (D’'Olnddgue et al., 1996).

. Handicap: It is a disadvantage that limits or prase¢he fulfilment of a role that was normal

for that individual (D’Olhaberriague et al., 1996).

Impairment: Any loss or abnormality of psycholodiqahysiological, anatomical structure or
function (Hornby, 2001).

Independent: Free to do activities without needisgistance from people (Hornby, 2001) or a
device (Jimenez et al., 1976).

Functionally Independent: Ability to do activitie$ daily living without assistance (Jimenez et
al., 1976).

Dependent: To need help from a subject for a pdatigurpose (Hornby, 2001).

Functionally Dependent: Needing assistance foviiets of daily living (Jimenez et al., 1976).

Rehabilitation: To help a subject to have a normséful life again after they have beenill for
a long period of time (Hornby, 2001). Rehabilitativas 2 aims: restoring function to as near

normal to pre-stroke abilities and preventing fartattacks (Hall, 2009).

Balance: It involves the regulation of movemenlirdfed body segments over supporting
joints and the base of support (Carr et al., 2008 ability to maintain or move within a

weight bearing posture without falling (Nichols,91d.

Stability: not being at risk for immediate losspafsition (Nichols, 1997).
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2. 19 Hypotheses

Ha1 : A program of physiotherapy focussed on balance stability training leads to significant
improvement in balance, stability and function cangal with standard physiotherapy programs in stroke

patients.

Ho1 : A program of physiotherapy focussed on balance stadility training leads to no significant
improvement in balance, stability and function cangal with standard physiotherapy programs in stroke

patients.
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Chapter 3: Methods

3.1 Design

The purpose of this study was achieved using domised controlled trial. The measurement of
dependent variables using validated tools as destin the literature review was do#equestionnaire
which allowed for the collection of demographic aamtial information from the participants was also
utilised. The clinical reasoning behind this tygelesign was based on a study by Macko et al (2008)
who studied the effect of physical activity on ftion and quality of life in hemiparesis. Their sgud
presented them with limitations due to a hon-cdigtodesign, hence the result was that they weablen
to compare findings to a controlled group of sutgeSimilarly, this was also true for the study docted
by Michael et al (2005) whose project on balanoghaatory activity and cardiovascular fithess was
restricted, due the lack of a control group. Howewa the other hand, Geiger et al (2001) used a
controlled design to show how force plate trainivauld improve balance and mobility in a specific
group of participants when compared to anothergreoo received physiotherapy intervention alone.
This study made it evident that projects usingrir@ation in the form of training allowed for good
comparison when a controlled trial was utilised.

3.2 Population and Sample

The population for this study consisted of all gats with stroke who reported for therapy at theeriix
Assessment and Therapy Centre for the period of td&ovember 2010. These patients were diagnosed

by general practitioners in private practices anctars at public clinics or hospitals.

The sample was a consecutively selected subské gidpulation who presented to the centre for the
period of four months from the date on which ethiggproval was obtained. Only patients who suffexed
first stroke as a result of ischaemic or haemolichagidents were included for participation. Frimese
patients, only those who signed fully informed ants (appendices 5 and 6) were included in the
randomisation process for inclusion in either tbetml or experimental groups. Patients who were
aphasic but appeared cognitively functional (thesponded to instructions in an acceptable manner by
obeying instructions) were also included in thelgtiRandomisation was computer generated which
resulted in the placement into the control or expental groups. Any individual, who did not givesth
permission or refused to participate in the stuehs excluded. Patients were also excluded if thagly h

suffered more than one stroke, had any previoustddmb fractures or were unable to participatéin



36

intensity exercise programmes due to severe coatits from co-morbidities. Lastly, patients were
excluded if they were diagnosed as being HIV peasitiue to being unable to control the manifestadion

the disease and thus consequent uncontrolled \esiabthe project.

This study was conducted in the Phoenix Assessarehf herapy Centre in KwaZulu Natal as it was
convenient to the researcher. This centre is aipatignt facility, operating five days a week from
7.30am to 16.00pm. The Phoenix Assessment and fih@entre is managed by the Mahatma Gandhi
Memorial Hospital under the control of the KwaZiNatal Department of Health. Physiotherapists,
occupational therapists, speech therapists, psygisté, a social worker, a doctor and a nurse thiem
multi-disciplinary team. Patients who are seemitinstitution are referred via one of the proiahc
hospitals, clinics or nearby general practitionBatients have to reside in the Phoenix, Inanda,

KwaMashu, Verulam or surrounding area to be treatdHis centre.

The physiotherapy program for stroke patients etctimtre consists of a one hour long, fortnightly
session. Treatment comprises of either individoetapy by therapists or standardised group therapy
administered by therapists or assistants. Patigmisare able to mobilise independently, either with
without an assistive device, and require minimdhiidual attention are treated in the stroke groAp.

the end of each session, the patient is given tieair appointment date.

Sample size:

Since no previous studies utilizing the same matlogy as this study could be found in the literafur
and it was difficult to estimate the size of th&eef of the intervention on the outcomes, it wasidied to
use a sample size which was practical for the rekea given the constraints of the availability of
participants, which was fifty participants in totdlhus it was not guaranteed that statistical ficarice
would be achieved or if a clinically important affeof the intervention would be found. It was pbtsi
that the sample size of fifty would have been ifisigiht to adequately power the study to deteotféect

if the effect size was moderate or small. In tase, the absolute changes and trends will be aaber
and commented on in order to assess the effebedhtervention.

3.3 Instrumentation

The instruments for this study allowed for the difemation of stability, balance and functional
independence pre-test and post-test. Stabilitybatahce were monitored pre-test and post-test ubig

Postural Assessment Scale for Stroke Patients (PASEThe Berg Balance Scale (BBS) (appendices 9
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and 14) respectively. The Barthel Index (Bl) (apfirnl9) as described earlier was used to assess
functional independence. The PASS, BBS and Bl Hmeen described in the literature review. Validity

and reliability of these tools were achieved usingjlot study, which will be discussed later in thesis.

Validation of the above tools and various othersanione by de Morton et al in 2008 whereby allesal
were assessed according to the same criteria nafaasjibility for all patients (bed bound or

ambulating), response potions, scoring systemspengunt requirements and time to administer.

In 2003 Mao et al concluded that the PASS and BB&ved high levels of reliability, validity and
consistency as previously mentioned. Similarly, diso et al (2010) recently found that the Bl was
reliable and valid.

The participant’s demographic profile was captured data information sheet (appendix 7) wherein al

personal details were coded.

A questionnaire consisting of open-ended and cleselgd questions, based on the literature (Mamabolo
et al, 2008; Pound et al, 1994; Rittman et al, 2084s drawn up (appendices 24 and 25). The purpose
the questionnaire was to gather information aboaiparticipant’s functional abilities and dailyilig.

The results of the questionnaire were not analfeepurposes of the desired outcome of the studty, b
merely considered to assist the understandingeofjtfantitative data. Validity and reliability ofeth

guestionnaire was assured by the same pilot steittyeaother tools, described later in the thesis.

The control and experimental groups had to underdakormal physiotherapy session or an intervention
program respectively for a twelve week period. Toetrol group received the normal physiotherapy
session (appendix 27) as usual for thirty minutiels three breaks of two minutes every ten minutes i
each session. The experimental group receivedabdity and balance correcting techniques and iateig
bearing exercises which made up the interventiogrnam (appendix 26). Both groups received the same
duration of session and number of breaks. The abgtoup received physiotherapy to ensure thateathi
principles were not violated by removing a minirsndard of care.

A pilot study was carried out to validate the instents used for this study. Four randomly selected
stroke participants were assessed over a three pegld with one intervention or exercise sessien p
week at the Phoenix Assessment and Therapy Cdathiewas done from April-May 2010, before the

process of data collection for the project toolcplarhe participants were randomly divided into
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experimental and control groups, resulting in twetigipants per group. The reason for this pargicul
time frame for the pilot study was so that the aesleer couldarry out the pre-tests, post-tests and
intervention or exercise program in that period.tmfirst and last week, the PASS, BBS, Bl pré-tes
and post-test scores and questionnaires were takdst on the second week a portion of the balance
and stability intervention program and physiothgragercise program was carried out. The component
of the balance and stability intervention prograuat tvas used for the pilot study was chosen afiréte
item that appeared on the list (appendix 25). Bgeipt and the location utilised were exactly theesas
those required for the study. No modifications wegde to the three instruments used and partidpant
were assessed according to the respective scarimgligated (appendices 8, 13 and 18). The purpibse
using the tools for pre-test and post-test scoere wchieved in this pilot study, making all threels

valid as previously mentioned by Mao et al., 2008 ®linosso et al., 2010.
3.4 Procedures

Ethical clearance was obtained from the Bio-Mediasearch Ethics Committee of the University of
Kwa-Zulu Natal (appendix 1). Approval from the Depaent of Health, the Hospital Manager of the
Mahatma Gandhi Memorial Hospital and the Acting &litation Co-ordinator at the Phoenix

Assessment and Therapy Centre (appendices 2, &) avak also requested and obtained.

Two treatment rooms in the physiotherapy departraetite Phoenix Assessment and Therapy Centre
were allocated for the data collection. One roors assigned to the control group and the othereto th
experimental group to avoid participants conversingd tainting results. Both rooms were well vetgita
and spacious with non-slippery flooring. The romnthe control group was equipped with a mirror,
railing and gym mats whilst the room for the expental group contained two chairs, a bobath pliath,
bed side stool and a gym mat. The difference iretheépment in the two rooms was due to the differen
requirements of each rehabilitation programme. iudata collection it was ensured that the doors of

both rooms were closed to ensure privacy and cenfidlity of the participants.

Recruitment of participants was done by the re$egirobtaining the appointment book for stroke aitie
at the physiotherapy department of the Phoenix #sssent and Therapy Centre. All patients were
screened using inclusion and exclusion factorsy piftential participants were identified and tiyf
participants consented voluntarily. These partitipavere then randomly assigned (25 each) to the

experimental and control groups.
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The researcher carried out all subsequent demagragibrmation collection, PASS, BBS and Bl scale
assessments and implementation of both interveatidmormal physiotherapy activities. On the first
visit, the Postural Assessment Scale, the Bergridal&cale, Barthel Index and demographic
guestionnaire were administered. Physiotheraphpdtin the experimental and control groups continued
for 12 sessions, fortnightly, for six months. @e tast day of data collection the post-test scfmethe
Postural Assessment Scale, the Berg Balance Ratiel Index and questionnaire was taken again. On
the last day, participants were also asked to Visebtheir thoughts and feelings as per the questive

(appendices 24 and 25). This assisted the unddistpaf the quantitative aspect of the study

3.5 Data Analysis

The SPSS package was used for analysis of quaditatid quantitative datdhe raw data was

normalized by calculating percentage changes fon #am for each participant. Data was normalized
eliminate variations between participants becaus@s$ not possible to obtain a baseline with mithima
variation. Normalized values were subjected t@atpd measures of Wilcoxon signed ranks testing and
paired samples signed tests to assess the effdw oftervention relative to the control. Pearsons
correlations allowed the determination of correlasi between PASS and BBS, PASS and Bl and BBS
and BI. A p value< 0.05 was considered as statistically significiiables and graphs allowed for the
illustration of the results comparing control axgperimental groups.



40

Chapter 4: Results

Fifty participants completed the study protocol,2®ach of the control and experimental groups. A
disruption to the data collection occurred for eéhweek period due to the public servants strike.
Participants did not attend appointments during tilhle. This will be discussed further later in thesis.

The demographic profile of the participants iseetitd in Table 1.

Table 1: Demographic Information of participants canprising of the control and experimental
groups

Control group Experimental group p Values (between

control and

experimental groups)

Side affected: (R) hemiplegia- (R) dominant 3 (12%) 1 (4%) p=0.03
(R) hemiplegia- (L) domitan 1 (4%) 2 (32%)
(R) hemiparesis- (R) donmina 5 (20%) - (0%) p=0.02
(R) hemiparesis- (L) dominant 5 (20%) 3 (12%)
(L) hemiplegia- (R) domitan 2 (8%) 2 (8%)
(L) hemiplegia- (L) dominant 7 (28%) 3 (12%) —0.02
I(_L)hhem paresis- IEszdor_minat 2 (8%) 5 (20%) p=v.
(L) hemiparesis- (L) dominan - (0%) 3 (12%) 5=0.01
25(100%) 25(100%)
Age: 0-34 yrs 0 1 (4%)
35-49 yrs 2 (8%) 6 (24%)
50-74 yrs 22 (88%) 16 (64%) p:0.01
> 75 yrs 1( (4%) 2( (8%)
25(100%' 25(100%'
Sex: Male 11 (44%) 15 (60%)
Female 14 (56%) 10 (40%) p=0.02
25(100%) 25(100%)
p<0.05 p<0.05
Race: Black 4 (16%) 6 (24%) p=0.04
Indian 21 (84%) 19 (76%)
25(100%) 25(100%)
p>0.05 p>0.05

As shown in Table 1, significantly different progions of hemiplegic patients by side affected aaddch
dominance made up the groups. Significantly morhefparticipants were male and over the age af 34
the experimental group. The participants were prédantly Indian in both groups (p> 0.05).

When considering the dates of when the cerebrolarsatiacks occurred, a large percentage of the
participants in the control group reported betwsemweeks and six months, whilst the majority ia th

experimental group reported the attack betweetodiwelve months ago (p<0.05). One of the
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participants from the control group suffered thtack three years ago and four participants had thei
attack over a year ago, with two having had thachttwo years and two and a half years ago from the

experimental group. This is illustrated in figurédlow.

12%

m0-6 months
0 6-12 months
@ >12 months

8 0-6 months
0 6-12 months
B >12 months

CONTROL GROUP EXPERIMENTAL GROUP

Figure 1: Proportion of participants in each categoy of duration of stroke from date of the

cerebrovascular attacks in the control and experimetal groups respectively

Participants indicated that they were not awarhefstroke subtype (ischaemic or haemorrhagic) lwhic
resulted in their cerebrovascular incidents. Howetvey did provide information on the resulting
problems which was explained to them by medicadquamel attending to them at the time of their

attacks.

As seen in figure 2 that follows, in both controbdaexperimental groups, hypertension was repoded a
significant cause of the attack. Other co-morladifike Diabetes Mellitis, Hyperlipidaemia and kdoo
clots were also mentioned. A small percentage difgigants in both groups reported having no known
cause to their attacks.
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@ hypertension ® hypertension

O diabetes O diabetes

& hyperlipidaemia @ hyperlipidaemia
B blood clot @ blood clot

B combination of 2 or more 8 combination of 2 or more

B unknown 8 unknown

12%

49 4%

CONTROL GROUP EXPERIMENTAL GROUP

Figure 2: Proportions of participants in each grouppresenting with conditions that caused the
cerebrovascular attacks

The figure 3 below shows the co-morbidities suffdog the participants in percentages for the contro
and experimental groups. In both groups a sigmifigdarge percentage of the participants reported
having a combination of two or more medical comaisi which included cardiac problems, obesity and
arthritis. Three participants (two from control,esinom experimental) reported suffering from chooni
depression.

| hypertension only @ hypertension only

O diabetes only 0 diabetes only
B hyperlipidaemia only

B none

8 hyperlipidaemia only
[ none
@ combination of 2 or more

@ combination of 2 or more

CONTROL GROUP EXPERIMENTAL GROUP

Figure 3: Proportions of participants in the contrd and experimental groups who suffered selected

co-morbidities
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The majority of the participants from both grougeded the assistance of either a quadripod or mealki
stick. A small percentage of the participants weheelchair dependant. One of the experimental group
participants did not comply with a suggested rditabion program, (reported by his caregiver) and

performed very poorly in all pre-tests and poststes

RN 0%  quadripod  quadripod

O elbow crutch B elbow crutch

@ wheelchair B wheelchair

e walking stick 0 walking stick

12%

12% 8% 12%

CONTROL GROUP EXPERIMENTAL GROUP

Figure 4. Proportions of control and experimental goup participants who required different

assistive devices

When considering case history, participants fromt lgnoups sought medical attention from either the
private or public sectors or their local clinicsdmrctors at the time of their attacks. Eleven mine from
the control and experimental groups respectivgdpmed having no tests and investigations done.
Reasons that were stated for having no investigaiiocluded ‘the machines were out of order’, &est
were too expensive’ and ‘medical funds had run’ ®hen asked why the eight participants from the
control group and six from the experimental groap hot attended a hospital following their attacks,
three reported ‘having no finances’ whilst eightngained about the ‘long queues at the hospitals.’

Assessment of Stability

The Postural Assessment Scale for Stroke PatiBAS$) was used to test stability. Detailed scofimg
the fifty participants and the percentage chanfiésih groups can be found in the appendices 1Qland

Table 2 shows the summary of the numbers of ppatits in each group who improved or had no
changes in their scores on the PASS. A signifigdritther number of participants had an increase in
scoring between pre-test and post-test in the e@rpetal group.
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For item three (standing with no support), ninetgarticipants from the experimental group and eight
from the control group showed an increase in sgoiinventy three participants from the experimental
group compared to six from the control group hamléased scores for item five (standing on paretic
limb). Another twenty participants from the expeeimal group and three from the control group had
higher scoring for item eight (supine to sittind)ilst eighteen from the experimental group and four

from the control group showed increases in item($érto stand without support).

Item one (sitting with no support) showed no charigeboth groups. One participant from the

experimental group had an increase of two pointgdm four (standing on the non paretic limb).

Table 2: Summary of the numbers of participants ineach group who improved or had no changes

in their scores on the PASS

Iltem Change Control Experimental
1 Increased 0 0
No chang 25 2E
2 Increased 1 9
No change 24 16
3 Increased 8 19
No change 17 6
4 Increase 3 13
No change 22 12
5 Increased 6 23
No change 19 2
6 Increased 3 15
No chang 22 1C
7 Increased 5 11
No change 20 14
8 Increased 3 20
No change 22 5
9 Increase 3 21
No change 22 4
10 Increase 4 18
No change 21 6
11 Increased 3 18
No change 22 7
12 Increased 5 17
No chang 20 8

Table 3 shows the comparisons between the mearotant experimental scores. Percentage changes
(appendices 12 and 13) and standard deviatiorslsweshown. Percentage changes in the experimental
group scores are noted to be significantly highantcontrol group for all items, except item oriti(g
without support) where there was no significantpatage change noted. Overall percentage changes

were significantly higher in the experimental gro8gnificant differences were found in post-tesies
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compared to pre-test values for item three (standiith no support), item five (standing on parditith),

item eight (supine to sitting) and item nine (aiftio supine) for both groups.

Table 3: Pre-test and post-test PASS scores by itepercentage change, means and standard
deviation for control and experimental groups, p @alues by item and overall p values showing
comparison between percentage change in controlngeis experimental pre-test and post-test
values.

0, 0,
Contmear) | (TC0 | (mewn) | uesershey | P e coniot v
M1 lz; g:gz 0 2.963 0 0.001
ITEM 2 lz'o 2'24_'2 1.33 22'_%58 13.32 0.00:
ITEM 3 lz'o ;:gz 10.66 12'_7424 22.64 0.00:
ITEM 4 EL ;:22 2.66 2.26 19.68 0.001
ITEM 5 EL 11";128 9.32 2.12'2 30.64 0.016
ITEM 6 lz; 22215 4.0 3:(135’ 15.98 0.002
ITEM 7 l'zg 2_10'3 6.66 12'_82‘:3 14.65 0.018
ITEM 8 l'zg 21_'32 4.0 21_;164 26.64 0.002
ITEM 9 EL 21"&2 4.0 1';:5 27.97 0.003
ITEM 10 EL 12? 5.33 2.11"21 23.98 0.002
ITEM 11 EL 11"'168 4.0 ;:‘11? 23.98 0.001
ITEM 12 ;r) 1142 6.66 1;5 21.31 0.015
TOTAL MEAN ;r) 5 2214 4.89 5;262 18.09
STANDARD Pr 10.47 ] 0.5 ]
DEVIATION Po +0.42 0.31
SIGNIFICANCE 000 000

Assessment of Balance

The Berg Balance Scale (BBS) was used to assemsdeallnformation on the breakdown of this scale,
the detailed scoring and percentage changes ofpeatibipant making up the two groups can be founnd

the appendices 15 and 16.
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Table 4 shows the summary of the numbers of ppatits in each group who improved or had no
changes in their scores on the BBS. A significahifher number of experimental group participants
increased their scoring in thirteen items on the&SBR significantly higher number of participantsiren

increase in scoring between post-test and prartélse experimental group.

One participant from the experimental group hatharease of two points for item four (transferring
from one chair to another chair), item ten (turningk with feet fixed), item eleven (retrievingjebts

from the floor), item twelve (turning 360 degreasyl item fourteen (reaching forward while standing)

Table 4: Summary of the numbers of participants ineach group who improved or had no changes

in their scores on the BBS.

Iltem Change Control Experimental
1 Increased 0 0
No change 25 25
2 Increase 1C 25
No change 15 0
3 Increase 9 23
No change 16 2
4 Increase 2 13
No change 23 12
5 Increased 4 18
No chang 21 7
6 Increased 0 14
No chang 25 11
7 Increased 0 14
No change 25 11
8 Increase 3 18
No change 22 7
9 Increase 3 18
No change 22 7
10 Increased 2 15
No chang 23 10
11 Increased 2 14
No chang 23 11
12 Increased 1 18
No change 24 7
13 Increased 3 21
No change 22 4
14 Increase 3 16
No change 22 9

Table 5 shows the comparisons between the mearotant experimental scores. Percentage changes
(appendices 17 and 18) and standard deviatiorssweshown. Percentage changes in the experimental

group scores were noted to be significantly highan control group for all items, except item one
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(sitting unsupported) where no percentage changeneted. Overall percentage changes for the

experimental group were significantly higher. Sfipaint differences were found in post-test values

compared to pre-test values for item three (stantirsitting ), item nine (standing on one limbyaiem

thirteen (stool stepping) for both groups.

Table 5: Pre-test and post-test BBS scores by iteqpercentage change, means and standard
deviation for control and experimental groups, p véues by item and overall p values showing
comparison between percentage change in controlrgeis experimental pre-test and post-test

values.
Contgmean) | ZTT00 | (momn) | ueneingy | P oeenoneole

R g— |

ITEM 2 l'zg 215 10.0 12';% 25.0 0.002
ITEM 3 ;r) 2128 9.0 ;:;? 25.0 0.002
ITEM 4 ;r) 11"254 1.0 ;g 14.0 0.001
ITEM 5 ;r) 21&8 4.0 ;:Z? 19.0 0.016
ITEM 6 ;r) 11;2 2.0 1'4; 15.0 0.015
ITEM 7 EL 1177f 0 é:gf 14.0 0.001
ITEM 8 EL 11"98§ 2.0 21_fs 17.0 0.002
ITEM 9 EL 112’5 4.0 11'282 15.0 0.016
ITEM 10 lzg 1'824 3.0 ;:g? 16.0 0.001
ITEM 11 lzg 11'_342 2.0 1'12_:3 15.0 0.001
ITEM 12 lzg 1_16'26 2.0 ;:g? 17.0 0.015
ITEM 13 EL 11";2 3.0 125326 21.0 0.002
ITEM 14 ﬁ:) 1'12'2 3.0 11';68 17.0 0.00:
TOTAL ﬁ; zggé 3.21 243';(4 16.43 0.003

STANDARD Pr +0.61 . 159 ]
DEVIATION Po +0.5¢ +8.0¢
SIGNIFICANCE 1000 2000
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Assessment of function

The Barthel Index (BI) was used to assess funétidhis project. The data representing pre-testpost-
test Bl scores and percentage changes for altygtits in the control and experimental groups is

included in appendices 20 and 21.

Table 6 shows the summary of the numbers of ppaits in each group who improved or had no
changes in their scores on the Bl. A significahityher number of participants had an increaseonirsg
for six items between post-test and pre-test irettperimental group. Items that tested dressirilgt to
use, transfers and mobility on level surfaces sldosignificant increases for the experimental group.

Table 6: Summary of the numbers of participants ineach group who improved or had no changes

in their scores on the Bl

Item Change Control Experimental
1 Increased 0 0
No change 25 25
2 Increased 0 1
No change 25 24
3 Increased 0
No chang 25 21
4 Increased 1 9
No change 24 16
5 Increased 0 0
No change 25 25
6 Increased 0 0
No chang 25 28
7 Increased 1
No change 24 17
8 Increased 3 23
No change 22 2
9 Increased 4 23
No change 21 2
10 Increased 6 6
No change 19 19

Table 7 shows the comparisons between the mearotantl experimental scores. Percentage changes
(appendices 22 and 23) and standard deviatiorslsoeshown. Percentage changes in the experimental
group scores are noted to be significantly highantcontrol group for six of the ten items. Fomitene

(feeding), item five (bowel control), item six (dider control) and item ten (stairs) there was no
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significant percentage change noted. Overall pégagenchanges were significantly higher in the

experimental group.

Table 7: Pre-test and post-test Bl scores by itempercentage change, means and standard deviation

for control and experimental groups, p values by #m and overall p values showing comparison

between percentage change in control versus expantal pre-test and post-test values.

% changes

p values (control vs

(rigg;) (Op/(;fphoaxnf;os) (r::;)n) (pr+pox100) experimental)
e — = o
ITEM 2 E:) 2; 0 3.32 2.0 0.011
ITEM 3 E(r) 2288 0 3224 8.0 0.001
ITEM 4 ;r) 5.;3 1.33 46.2 11.9 0.001
T — s I
T — — j I
[«
ITEM 7 E:) 7; 1.33 7.86 11.94 0.001
ITEM 8 E:) 9826 3.0 12726 23. 0.002
ITEM 9 E; 9848 4.0 11.17 23. 0.002
ITEM 10 E; 54:. 7.99 522 7.9 0
TOTAL EE 70(?27 1.77 723 8.7 0.003
STANDARD Pr +2.7 - +2.8 -
DEVIATION Pc +2.7 +3.2
SIGNIFICANCE .000 .000

The table on the next page denotes the valuebddPéarson’s correlation coefficient for the thseales.

It shows correlations of pre-test and post-testecwithin the experimental and control groups alt as

between the two groups.
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Table 8: Pearson’s correlation coefficients for preest and post-test scores of control and
experimental groups for the PASS, BBS and Bl

PASS BBS =1}
Exp Pr vs Exp Po 1.94 0.94 0.96
Cont Prvs Cont Po 0.99 0.99 0.99
Exp Pr vs Cont Pr -0.22 -0.11 -0.20
Exp Po vs Cont Po -0.19 -0.02 -0.16

Relationship between balance (BBS) and stabilidS8)

BBS vs PASS (CONTROL) BBS vs PASS (EXPERIMENTAL)

40 40
35 354

30 30 1 /
25 ——— 25 - /
—__————— ——BBS ——BBS
20 20 A
——PASS ——PASS
15 15 |
10 10

Figure 5: Mean values of control and experimental groupstowing the relationship between BBS
and PASS

The figure above showed that BBS scores were dirpabportional to PASS scores, indicating that
balance was dependant on stability. Based on theag® scores of the pre-test and post-test of BBS a
PASS, the experimental group showed better incsdasealues. There was also a greater difference in
pre-test and post-test values in the experimentaly showing an improvement in balance and stgbili

The Pearson’s correlation coefficient for BBS a#®B was 0.34.
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Relationship between function (BI) and stabilitA&S)

Blvs PASS (CONTROL) Blvs PASS (EXPERIMENTAL)

80 90

70 - I 80
60 | 701 /
50 4 60 -
—Bl 50 —BlI
40
—pass|| | 401 —_PASS
30 30 |
] S =
20 20 -

10 A 10

Figure 6: Mean values of control and experimental gups showing the trend between Bl and PASS

In the above figure it can be seen that therdiisral between Bl and PASS mean values, where aimcti
seems to depend on stability. Bl and PASS mearesaliere higher in the experimental group. It also
showed a greater difference in pre-test and paestvdues in the experimental group, showing an

improvement in function and stability. The Pearsa®rrelation coefficient for Bl and PASS was 0.98.

Relationship between function (Bl) and balance (BBS

Blvs BBS (CONTROL) Blvs BBS (EXPERIMENTAL)

80 90

70 — 80 |
60 70 | /
0 60 |
B 50 -

40 1

30 - 0 e
20 - 204
10 104

Figure 7: Mean values of control and experimental gpups showing the trend between Bl and BBS

From the data produced in this study, it was skatthere was a trend between Bl and BBS, where
function seems to be dependent on balance. Bl &&Ivigere higher in the experimental group. It was
also evident that there was a greater differengeartest and post-test scores in the experimgntalp,
showing better improvement in both function andabaé. The Pearson’s correlation coefficient for Bl
and BBS was 0.97.
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Interview Responses

Sitting without support:

All participants stated that they could sit withaupport, however, if the height of the seat fromfloor
varied, participants from the control group andezkpental group reported they would have difficulty

getting into and out of the chair. These respodiksaot change in the post-test interview.

Standing without support:

Responses from participants in both the controlexuerimental groups ranged from initially needing
support to stand at all times in the pre-test sy to needing only some support when standingeang

able to stand unsupported for longer periods impthst-test interview.

Assistive devices:

Proportions of the participants from both group®wquired assistive devices are noted in figure 4
earlier in the results. Following the stability amlance intervention program in the experimentalig,
some participants had reported being able to nsabitidependently or with less difficulty using thei

devices. No changes were reported in the use afahiees with the control group.

Eating:

Participants from both groups reported needisjy ‘food being cut up’ when eating. No changeseav

reported in the post test interview.

Bathing:

Methods of bathing reported by the participantsifitwoth groups included being seated in a bathtub o
shower or having a wipe in bed. Responses of sdriee @ontrol and experimental groups ranged from
being totally dependent on their caregiver for beghnitially to needing assistance with ‘shavirgid

‘brushing of teeth’ in the post-test interview.
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Dressing

Degrees of difficulty with dressing reported by freticipants of both groups included being unadble

fasten' buttons’, ‘zips’ or ‘tie shoe laces.’

Perceptions of stability and balance:

Participants stated that their balance when thdligaglaand stood was ‘poor’, verbalising that sirfoe t
stroke, ‘they are less confident when walking &y tlose balance very often’, however in the post-te
interview, they reported a ‘great improvement’heit standing balance. Participants reported ‘stumgb
and ‘forgetting about the stroke side’ as theigeigt hurdles when doing daily activities. Balantemw
performing duties like sitting down and standingfrgm a toilet and getting into and out of a bath o

shower posed a problem in the pre-test interview.
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Chapter 5; Discussion

The most important finding of this project revealbdt a balance and stability intervention programm
improved balance, stability and function in a grafipandomly selected stroke patients. The results
findings were achieved using specifically formuthpdysiotherapy assessment tools, based on the
literature for stability, balance and function,dasmce was provided that for this group of partintpa

there was a significant increase found in the abogationed variables tested.

Demographic Information

Literature reviewed for this project showed a trairiith regard to age of participants. Shah et aB§)9
showed a mean age of 67 years with their subjettitst the research done by Bagg et al in 2002 slow
participants to fall within the 50 to 70 year agadket. Likewise, the individuals that made updbetrol
and experimental groups for this study also cordphiéh these findings, as 88% and 64% of the above
mentioned groups were between 50 and 74 yearesjikctively (table 1). Although a comparatively
larger percentage of the control group was midallelder aged, this did not negatively impact os thi
study as initial functional, balance and stab#iitpres did not show discrepancies based on agéhén

of the two groups. This suggested that age waa determining factor of independence in strokeepidi
which was also concluded by Soyuer et al in 2008 felund that age was an independent parameter in
patients with stroke.

Forty four percent and 60% of the participants wagde in the control and experimental groups
respectively (table 1). Gender differences didaffect the outcome of this study as there were no
significant differences in the results of both gitative and qualitative components regarding geie
both control and experimental groups. Although gertifferences were noted for the incidences of
stroke in many of the articles reviewed (Falconale2007; Rost et al., 2008; Wade et al., 198@he of
them reported correlations of gender with function.

Hemiplegia or hemiparesis are common presentaiecsndary to a stroke. These varying degrees of
disability are based on a number of factors whitécathe sufferer with functional ability (Nichgls

1997). In the randomised selection of participaimds formulated the groups for this study, both éefd
right hemiparesis and hemiplegia with the relaidd dominances were represented in differing number

(table 1). All four presentations were found intbobntrol and experimental groups in varying seieei
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There were no significant relationships betweenm siflected, type of presentation or side dominance
with stability, balance or function that could badwa in this sample but is recommended for explaumati

in another project.

Conditions that caused Cardiovascular Attacks

Stroke subtype is one of the characteristics thatoe identified and compared with functional &pili
(Mamabolo et al., 2008). Although stroke subtypse l@en shown to have an influence on functional
independence in some studies, (Rost et al., 2008yikt et al., 1972), these could not be estabtishe
this study as it was not common practise for p&iembe diagnosed or classified according to strok
subtype in the referral hospitals included in gtigdy. When requiring information from the partenips
on the cause of their attacks, it could not bebdisteed as to whether ischaemic or haemorrhagig&essr
were encountered as this was neither known todhtcfpants nor was it found on referral lettereeT
information that was gathered from participants thasresponse of the individual’s body to the dctua
cause. Poorly managed medical conditions like Hgpeion, hyperlipidaemia, diabetes melittus and
cardiac complications together with inadequateut@tion caused by blood clots are broadly related t
causing strokes (Bupa'’s Health Information Tean®920Both groups reported thacontrolled
hypertension lead to the onset of their strokeh @li¢ven participants justifying this with not tagitheir
medication routinely. Four participants mentionedler being diagnosed as hypertensive before their
attacks. A further 16% from the experimental gretgied that the cause of their attack was unkrasvn
they were medically stable at the time of theiaclts and experienced no symptoms preceding their

attacks (figure 2).
Co-morbidities

Inevitablythe occurrence and severity of secondary conditandimit the person’s ability to perform
essential tasks and social roles. In addition togopredisposed to secondary complications, stroke
patients often also have predisposing illnessdshthee been identified as modifiable risk factans f
stroke. These include hypertension, diabetes mgllgardiac disease and hyperlipidaemia (Biggk,et a
2008). Only 20% of all the participants indicathdttthey suffered no medical conditions, with the
majority of the remaining 80% of participants irthbgroups reporting more than one chronic condition
(figure 3). This finding was similarly highlightda Biggs et al in 2008, who stated that patientiesng
more than one co-morbidity are at a higher at ofsk stroke.
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Appendix 4

The Acting Rehabilitation Manager
The Phoenix Assessment and Therapy Centre

29 March 2010
Dear Sir/Madam

| am a Master’s student in Physiotherapy from timéversity of Kwa-Zulu Natal (Westville campus). |
am conducting a research study and would greaflyeajate your assistance.

Stroke is one of the leading causes of death andjar cause of disability globally. It often affed¢he
performance of daily activities that are necessaltive a normal life. Balance and stability istic@él in

the development of motor function. Various treattirehabilitation strategies have been developetbusi
the principle that stability precedes movementardy in the developing child but also in the brain
impaired adult. However in many instances, thetagiave to subscribe to post graduate coursesebefor
being able to implement these therapies. Physiaiigts however also rely on simple balance and
stability training in everyday rehabilitation and evidence for the effectiveness of these in imipigv
function and quality of life in stroke patients &tsi

Ethical clearance will be received prior to datemtion. Approval from the Department of Health,
Hospital Manager and Medical Manager of MahatmadBaklemorial Hospital will also be requested.

This study will be conducted at The Phoenix Assesgr& Therapy Centre. 50 subjects will be randomly
chosen. Each subject will be required to complatersent form and all personal information will be
confidential. Subjects will be asked to attend dgssons for this study. On thé& day, they will be asked

to do 2 balance tests (which includes testing thai@ance in positions like sitting, standing, bexgdand
climbing stairs) and an activity test (which inchscbathing, feeding, dressing and standing). Thiky w
also be asked a few questions on their lifestytb@ping with activities at home on the same ddneyT

will then be divided into 2 groups for the study.

One group will be taught different balance execised asked to continue these exercises for 1libssss
The other group will continue with their normal giotherapy at the physiotherapy department. On the
last day of the study, the 2 balance tests anddtieity test will be taken again. This will allows to see

if the balance exercises have helped the 1 grodpiirg their daily activities at home.

| would kindly appreciate your permission to concihés research project and look forward to your
urgent reply.

Please find attached a copy of the research prbpitbaall relevant documents. Should you have any
gueries, please feel free to contact either mysatfiy research supervisor.



Yours faithfully,

Ms P Naidoo
UKZN-Westville Campus
Registration No: 200204620
Cell :083 7506 852

Tel (H) : 031 505 0668

Professor T Puckree

Research Supervisor
Physiotherapy
Tel (W): 031-2607977
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Appendix 5: Consent form-English

STUDY: A randomized controlled trial to assess the efféet balance and stability training intervention

on balance and functional independence in strokierga

Information about the Study

Dear Patient/Care-giver

| am a Master’s student in Physiotherapy from timéversity of Kwazulu Natal (Westville Campus). | am
conducting a research study and would greatly ajgieeyour assistance.

Stroke is one of the causes of death. It oftercedféhe patient performing daily activities thae ar
necessary to live a normal life like bathing, egqmd dressing.

In this study, | would like to see if a balance reige programme will help a patient in performirailyl
activities more easily. | would like you to parfiete in this study.

This study will take place in a treatment roomha Phoenix Assessment and Therapy Centre (PATC). It
will be carried out on your appointment days at@eatre, so no further inconvenience will be asked.

You will be asked to attend 12 sessions for thiggtOn the T day, you will be asked to do 2 balance
tests (which includes testing your balance in jpmsdt like sitting, standing, bending and climbingiis)
and an activity test (which includes bathing, fegdidressing and standing). You will also be askésiv
guestions on your lifestyle and coping with actéstat home on the same day. You will then be diid
into 2 groups for the study.

One group will be taught different balance execised asked to continue these exercises for 1libssss
The other group will continue with their normal giotherapy at the physiotherapy department. On the
last day of the study, the 2 balance tests anddtigity test will be taken again. This will allows to see

if the balance exercises have helped the 1 grodpiimg their daily activities at home.

There will be a total of 50 people in this studyowhill all be from South Africa and from the Phoeni
Assessment and Therapy Centre.

There is no risk or discomfort involved.

Those who patrticipate in this study will be givaformation on the study and the results of theystud
once completed. Your participation in this studyafuntary and you may withdraw at any time. Refusa
to participate will involve no penalty or loss afrifit.

Every effort will be made to keep personal inforimatconfidential. Your participation in this studsil
aid in our understanding of balance and how itca$fstroke patients.

Thank you for your time.
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STUDY: A randomized controlled trial to assess the efféet balance and stability training intervention
on balance and functional independence in strokierga

Consent to participate in the Study

Dear Patient/Care-giver

| am a Master’s student in Physiotherapy from timéversity of Kwazulu Natal (Westville Campus). | am
conducting a research study and would greatly ajgieeyour assistance.

Stroke is one of the causes of death. It oftercedféhe patient performing daily activities thae ar
necessary to live a normal life.

In this study, | would like to see if a balance reige programme will help a patient in performirajlyl
activities more easily. | would like you to parfiete in this study.

This study will take place in a treatment roomha Phoenix Assessment and Therapy Centre. It will b
carried out on your appointment days at the Ceatr&o further inconvenience will be asked of you.

You will be asked to attend 12 sessions for thiggtOn the ¥ day, you will be asked to do 2 balance
tests (which include testing your balance in postilike sitting, standing, bending and climbingjrs)
and an activity test (which includes bathing, fegdidressing and standing). You will also be askéslv
guestions on your lifestyle and coping with actéstat home on the same day. You will then be diyid
into 2 groups for the study.

One group will be taught different balance exescied asked to continue these exercises for 1Bess
The other group will continue with their normal giotherapy at the physiotherapy department. On the
last day of the study, the 2 balance tests anddtigity test will be taken again. This will allous to see

if the balance exercises have helped the 1 grodpiirg their daily activities at home.

There will be a total of 50 people in this studyowhill all be from South Africa and from the Phoeni
Assessment and Therapy Centre.

You may contact me, Pooveshni Naidoo (Researcime@B87506852 or Professor T Puckree
(Supervisor) on 031 2607977 at any time if you hawe questions about the study.

You may contact the Biomedical Research Ethicsc®ffin 031 2604769/2601074 if you have any
questions about your rights as a research panticiyaur participation in this research is volugtand
you will not be penalized or lose benefits if yafiuse to participate or decide to sop at any time.

The research study, including all the above infdioma has been described to me orally. | understand
what my involvement in this study means and | vtdtity agree to participate.



Signature of Patient/Care-giver

Signature of Witnhess

Date

Date
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Appendix 6: Consent form-isiZulu

IFOMU LOKUVUMA

Sawubona Sigulo/Mnakekli

Ngiwumfundi we Physiotherapy wasenyuvesi yakwa KulaNatal. Ngenza uphenyo kanti
ngingakuthokozela ukuthola usizo kuwe.

Isifo sohlangothi enye yezimbangela zokufa. Issijveayele ukukhubaza umzimba eketheni usebenza
ngendlela ejwayelekile yansuku zonke, ngengokwéiato ngengokugeza, ukudla, ukuggoka.

Kuloluphenyo lokufunda ngifisa ukubona noma ukughakuthi uhlelo lokujima luzosiza yini isiguli
sikwazi ukwenza ebesijwayele ukukwenza kalulu. lggthanda ubambisane nami kulokukufunda.

Lokukufunda kuzokwenzelwa ePATC. Kuzokwenziwa nijeathi zama aphoyimenti, ngakho ngeke
kubekhona ukuphazamiseka.

Uzocelwa ukuba uze izikhathi eziwu 12. Kolwokugasaiku uzocelwaukuba wenze isibivinyo
sokuzimelela (okufakakuma, ukuhlala, ukugobakanye nokugibela iziteptisnfi uzocelwa futhi ukuba
wenze ithesti yokusebenza (ngengo kugeza, ukudiggdka kanye nokuma). Uzophinde ubuzwe
imibuzo embalwa ngempilo yakho nokuthi uzenza kairjanto ekhaya. Nizobeke senihlukaniswa
amagembu amabili.

Elokugala igembu lizofundiswa ukuzimelela beselieelkughubeka nalokho izigamu eziwu 10 kanti
elinye lizoghubeka nokwelashwa kwe Physio okujwekit. Ngosuku lokugcina kuzokwenziwa konke
futhi ndawonye. Lokhu kuzokhombisa uma okufundi&wsizile ezigulini ukuba zenze okujwayelekile
kangcono kunakugala. Kuzobe kuneziguli eziwu 50oKukufunda ezizobe zighanwka eSouth Afrika
ePATC.

Akukho ubungozi noma ukungakhululeki kulokhu.

Labo abazozi mbandakanya kulesisifundo bazonikwazikanye enmiphumela uma sekuphele konke.
Ukuzimbandakanya kwakho kuloku ukufunda kuwukuzéekingaphuma noma inini masuthanda noma
nini. Ukugaba ukungena kulokhu kufunda angeke latdekisele ngalutho. Kuzokwenziwa konke
okusemandleni ukugcina ulwazi luyimfihlo. Ukuzimeakanya kulokhu kufunda kuzosisiza sibone
ukuthi kusize kanjani iziguli ezine /stroke/ukufalkangothi.

Ngiyabonga ngesikhathi sakho.
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Sawubona Sigulo/Mnakekli

Ngiwumfundi we Physiotherapy wasenyuvesi yakwa KulaNatal. Ngenza uphenyo kanti
ngingakuthokozela ukuthola usizo kuwe.

Kuloluphenyo lokufunda ngifisa ukubona noma ukughakuthi uhlelo lokujima luzosiza yini isiguli
sikwazi ukwenza ebesijwayele ukukwenza kalulu. i§gthanda ubambisane nami kulokukufunda.

Lokukufunda kuzokwenzelwa ePATC. Kuzokwenziwa nijeathi zama aphoyimenti, ngakho ngeke
kubekhona ukuphazamiseka.

Uzocelwa ukuba uze izikhathi eziwu 12. Kolwokugasaku uzocelwaukuba wenze isibivinyo
sokuzimelela (okufakakuma, ukuhlala, ukugobakanye nokugibela iziteptisnfi uzocelwa futhi ukuba
wenze ithesti yokusebenza (ngengo kugeza, ukudiggdka kanye nokuma). Uzophinde ubuzwe
imibuzo embalwa ngempilo yakho nokuthi uzenza kainjgnto ekhaya. Nizobeke senihlukaniswa
amagembu amabili.

Elokugala igembu lizofundiswa ukuzimelela beselieelkughubeka nalokho izigamu eziwu 10 kanti
elinye lizoghubeka nokwelashwa kwe Physio okujwelkié. Ngosuku lokugcina kuzokwenziwa konke
futhi ndawonye. Lokhu kuzokhombisa uma okufundiswsizile ezigulini ukuba zenze okujwayelekile
kangcono kunakugala. Kuzobe kuneziguli eziwu 50oKukufunda ezizobe zighanwka eSouth Afrika
ePATC.

Unangithinta mina Pooveshni Naidoo (umphenyi) k8 @80 6852 noma uProf T. Puckree ku
031 260 7977 noma nini uma unemibuzo.

Ungathinta umyango we biomedical research ethiiiseoku 031 260 4769/260 1074 uma unemibuzo
ngamlungelo akho njengo phathekayo kuloluphenyo.

Ukuzimbandakanya kwakho kuloku ukufunda kuwukuzéekingaphuma noma inini masuthanda noma
nini. Ukugaba ukungena kulokhu kufunda angeke katdekisele ngalutho.

Uphenyo kanye nakho konke kuchaziwe kimi ngendMiyagonda ukungena kwami akuphogiwe.
Ngiyavuma ukuba yingxenyi.

Sayina (ozimbandakanyile) Usuku

Sayina (ufakazi) Usuku
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Appendix 7: Information Sheet

DATE:
FILE NUMBER:
AGE:
DIAGNOSIS:
1. Side affected:
2. Date of attack/incident:
3. Cause of Stroke:
4. Hospitalisation:
» If yes, where and how long:
» Have you had any scans or tests done regardingsyke?
5. Do you have any other health problems?
6. How long have you been attending rehabilitation/@PIVST):
7. How do you feel about your progress?
8. Do you have difficulty in performing the followirat home? If yes, state the extent of difficulty

Bathing yourself:

Dressing yourself:

Going to use a toilet by yourself:

Cooking/cleaning:

Getting into and out of your transport:




name

1 B Kalideen
2 N Mdunjani
3 S Maharaj
4 L Ramthan
5 M Pillay
6 D Hiramen
7 R Rugbar
8 K Govender
9 M Biyela
10 M Naidoo
11 N Mlambi
12 J Nzimande
13 R Janikaram
14 | Gunpath
15 R Rampur
16 P Paul
17 M Samson
18 S Mbatha
19 D Ramnarain
20 S Uthum
21 G Rambhajen
22 Y Hassen
23 M Padayachee
24 ) Buthelezi
25 B Naidoo
26 J Pillay
27 S Haniff
28 D Kana
29 | Govender
30 O Deokunandan
31 G Naidoo
32 S Reddy
33 | Govender (2)
34 D Ranjit
35 S Naidoo
36 M Raghubar
37 D Ramdhal
38 N Chetty
39 C Mshengu
40 T Ganas
41 K Ramparsad

file no age

500212 60yrs
341127 76yrs
510927 59yrs
381111 72yrs
570322 53yrs
530629 57yrs
420102 68yrs
451222 65yrs
530707 57yrs
300525 80yrs
740101 36yrs
520627 58yrs
400925 70yrs
570625 53yrs
631124 47yrs
540704 56yrs
490303 61yrs
631203 47 yrs
530121 57yrs
560213 54yrs
420110 68yrs
391018 71yrs
540825 56yrs
540406 56yrs
520903 58yrs
450514 65yrs
610224 49yrs
590410 51yrs
770425 33yrs
610930 48yrs
541005 56yrs
450808 65yrs
641107 46yrs
440607 66yrs
460417 64yrs
440315 66yrs
520222 58yrs
400105 60yrs
530224 57yrs
631029 47yrs
460810 64yrs

LT TTLITMTMZZLILLITLLLLLLITLLLITSEEETTILI LT T TSNS T

sex

race

group

exp
cont
cont
exp
cont
cont
cont
cont
cont
exp
exp
exp
cont
exp
exp
exp
cont
exp
cont
exp
cont
cont
cont
exp
exp
exp
exp
exp
exp
cont
cont
exp
cont
cont
cont
cont
cont
exp
exp
exp
exp

side affected

R hemiplegia
R hemiparesis
L hemiplegia
L hemiplegia
R hemiparesis
L hemiplegia
R hemiplegia
L hemiplegia
L hemiplegia
R hemiplegia
L hemiparesis
L hemiplegia
L hemiparesis
R hemiparesis
L hemiplegia
L hemiparesis
R hemiparesis
R hemiplegia
R hemiplegia
R hemiplegia
R hemiparesis
R hemiplegia
R hemiplegia
L hemiparesis
R hemiplegia
R hemiplegia
R hemiplegia
L hemiplegia
R hemiplegia
L hemiplegia
R hemiparesis
L hemiparesis
R hemiparesis
L hemiplegia
L hemiparesis
R hemiparesis
R hemiparesis
R hemiparesis
L hemiparesis
L hemiparesis
L hemiparesis

date of
attack

Apr-10 HPT
Jan-10 HPT
May-10 HPT
Feb-10 HPT
Dec-08 bld clot
Jun-09 HPT
Mar-10 DM
Sep-09 HPT
May-10 HPT
Jan-10 HPT
Jan-09 HPT
Nov-09 HPT
Jan-10 DM, HPT
Apr-10 unknown
Dec-09 HPT, Chol
Aug-09 HPT
Feb-10 Chol
Oct-09 HPT
Jun-10 bld clot
Apr-08 HPT, DM
May-10 HPT
Dec-09 HPT
Feb-10 HPT
Nov-09 unknown

cause

May-10 HPT, DM, Chol

Dec-08 HPT
Dec-09 HPT, DM
Apr-10 HPT, DM
Jun-10 HPT
May-09 HPT, Chol
Mar-10 HPT
Apr-10 HPT
Apr-10 unknown
Dec-09 HPT, DM
Jan-10 HPT, DM
Jun-10 HPT

Sep-09 HPT, DM, Chol

Jan-10 HPT, DM
May-10 HPT
Dec-09 bld clot
Nov-09 HPT

other diseases

HPT, DM

HPT, DM, Cardiac
HPT, DM, Chol
HPT only

HPT only

HPT, DM, Chol,Arth
DM only

HPT only

HPT only

HPT, Arth

HPT only

HPT only

HPT, DM, Chol,Arth
nil

HPT, Chol, Cardiac
HPT,DM

Chol only

HPT only

nil

HPT, DM, Chol,Arth
HPT only

HPT, DM, Dep
HPT, DM, Cardiac
HPT, DM

HPT, DM, Chol
HPT, DM, Arth
HPT, DM

HPT, DM

nil

HPT, Chol,Obese
HPT, DM, Chol
HPT, DM

nil

HPT, DM, Chol, Arth
HPT, DM, Cardiac
HPT only

HPT, DM, Chol
HPT, DM

HPT only

HPT, DM, Chol
HPT, DM, Arth

hospitalis
ation
Osind
MGMH
MGMH
MGMH
Dr
MGMH
Dr
MGMH
Dr
Mnt Edge
Dr
Dr
MGMH
Dr
MGMH
MGMH
MGMH
MGMH
Umhl
McCords
MGMH
Dr
MGMH
MGMH
McCords
Umhl
MGMH
Dr
Entab
MGMH
Adding
MGMH
Dr
Dr
Dr
MGMH
Dr
MGMH
Entab
MGMH
MGMH

t/i
nil
nil
nil
nil
nil
nil
nil
nil
nil
MRI
nil
nil
nil
nil
CT
CT
Bld Tests
nil
nil
CT
CT
nil
nil
CT
CT
nil
nil
nil
nil
nil
CT
Nil
nil
nil
nil
CT
nil
MRI
MRI
nil
CT

attending
rehab
2 months
6 months
2 months
3 months
36 months
6 months
2 weeks
12 months
6 months
3 months
12 months
6 months
4 months
2 months
7 months
8 months
4 months
6 months
1 month
24 months
2 months
6 months
3 months
10 months
3 months
36 months
6 months
2 months
1 month
12 months
3 months
3 months
3 months
6 months
8 months
2 months
12 months
8 months
2 months
7 months
6 months

w/aid

Quadripod
w/stick
Quadripod
w/stick
Quadripod
w/stick
e/crutch
Quadripod
w/stick
Quadripod
w/stick
w/chair
Quadripod
w/stick
Quadripod
Quadripod
w/stick
w/stick
Quadripod
Quadripod
w/stick
w/stick
Quadripod
w/stick
Quadripod
w/stick
w/chair
Quadripod
e/crutch
Quadripod
Quadripod
w/stick
e/crutch
Quadripod
w/stick
w/stick
Quadripod
Quadripod
Quadripod
e/crutch
w/stick



name

42 S Naidoo (2)
43 S Sooknundan
44 D Bechan

45 S Chotu

46 S Mkhize

47 D Ndlovu

48 N Govender
49 P Mahabeer
50 P Maphumulo

file no age

670806 43 yrs
490710 61yrs
410614 69yrs
561018 54yrs
421010 68yrs
330208 77 yrs
581016 52yrs
461225 64yrs
400909 70yrs

mgLLLLTTTTLE L

sex

race

group

exp
exp
exp
cont
cont
exp
cont
cont
cont

side affected

R hemiplegia
L hemiplegia
R hemiparesis
R hemiparesis
L hemiplegia
L hemiparesis
L hemiplegia
R hemiparesis
L hemiplegia

date of
attack

Jan-09 unknown

cause

Dec-09 DM, HPT, Chol

Jan-10 HPT, DM
Feb-10 bld clot
Jan-09 HPT
Apr-10 HPT
Jun-10 HPT, DM
Mar-10 HPT,DM
Jun-09 HPT, DM

other diseases

DM only

HPT, DM, Chol

HPT, DM

HPT, DM

HPT, DM, Chol, Obese
HPT only

HPT, DM

HPT, DM

HPT, DM, Arth

hospitalis
ation
Osind
MGMH
Dr
Entab
MGMH
Dr
Umhl
MGMH
MGMH

nil
nil
nil
MRI
CcT
nil
nil
nil
nil

attending
rehab
36 months Quadripod
6 months e/crutch
w/stick
e/crutch
w/chair
w/stick
Quadripod
w/stick
12 months w/chair

w/aid

6 months
4 months
6 months
3 months
3 months
3 months



Appendix 9: The Postural Assessment Scale for Stroke Patients (PASS) (Benaim et al., 1999)

1. SITTING WITHOUT SUPPORT WITH FEET
TOUCHING THE FLOOR

0 = cannot sit

1 =sits with slight support eg 1 hand

2 = sits for > 10 sec without support

3 =sits for 5 minutes without support

7. ROLL FROM SUPINE TO NON AFFECTED SIDE
0 = cannot perform the activity

1 = performs activity with much help

2 = performs activity with little help

3 = performs activity without help

2. STANDING WITH SUPPORT
0 = cannot stand, even with support

1 = stands with support of 2 people
2 = stands with moderate support of 1 person

3 = stands with support of 1 hand

8. SUPINE TO SITTING AT EDGE OF BED/TABLE
0 = cannot perform the activity
1 = performs activity with much help
2 = performs activity with little help

3 = performs activity without help

3. STANDING WITHOUT SUPPORT
0 = cannot stand without support

1 = stands without support for 10 sec or leans
heavily on 1 leg

2 = stands without support for 1 minute or stands
slightly asymmetrically

3 =stands without support for > 1 minute and can
perform arm movements at the same time

9. SITTING AT EDGE OF BED TO SUPINE
0 = cannot perform the activity
1 = performs activity with much help
2 = performs activity with little help

3 = performs activity without help

4. STANDING ON NON-PARETIC LEG
0 = cannot stand on non-paretic leg

1 = stands on non-paretic leg for a few seconds
2 = stands on non-paretic leg for > 5 sec

3 = stands on non-paretic leg for > 10 sec

10. SITTING TO STANDING UP WITHOUT ANY
SUPPORT

0 = cannot perform the activity
1 = performs activity with much help
2 = performs activity with little help

3 = performs activity without help

5. STANDING ON PARETIC LEG
0 = cannot stand on non-paretic leg

1 = stands on non-paretic leg for a few seconds
2 = stands on non-paretic leg for > 5 sec

3 = stands on non-paretic leg for > 10 sec

11. STANDING UP TO SITTING DOWN WITHOUT ANY
SUPPORT

0 = cannot perform the activity
1 = performs activity with much help
2 = performs activity with little help

3 = performs activity without help
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6. ROLL FROM SUPINE TO AFFECTED SIDE
0 = cannot perform the activity

1 = performs activity with much help
2 = performs activity with little help

3 = performs activity without help

12. STANDING TO PICK UP A PENCIL FROM THE
FLOOR WITHOUT ANY SUPPORT

0 = cannot perform the activity
1 = performs activity with much help
2 = performs activity with little help

3 = performs activity without help




Appendix 10: Pre-test and Post-test scores for PASS for the control group

Partici Iltem 1 Item 2 Iltem 3 Item 4 Iltem5 Item 6 Iltem7 Item 8 Item 9 Item 10 Item 11 Item 12 Totals
p
pry\p (P[P |{P|P |P|P [P (P |P|P|P|P (PP |P|P |P|PO |pr |PO |pr |pOo |pr |poO
o|r o |r |o|r o |r o |r |o|r o ]|r o |r |o|r

1 3 3 2|2 1 (1 1|1 111 (2|2 111 (2|2 2|2 212 2 2 1 1 20 | 20
2 3 3 111|010 1|1 (0|0 1|1 (0|0 1|1 11 (0|0 0 0 0 0 8 8
3 3 3 313 1|1 1|1 111 1|1 111 1|1 111 0|0 0 0 0 0 13 | 13
4 2 2 212 |00 00 (0|0 1|1 |00 |0O]O 0|0 |O]|O 0 0 0 0 5 5
5 2 2 212 |00 00 (0|0 1/1 |00 |0O]O 0|0 |O]O 0 0 0 0 5 5
6 3 3 213 |33 313 212 |33 |33 |2]2 2|2 212 2 2 2 2 29 | 29
7 3 3 (3|3 212 212 (3|3 |2 |2 212 |2 |2 2|2 212 2 2 2 2 27 | 27
8 3 3 (3|3 2 13 212 111 (2|2 212 |2 |2 2|2 112 1 2 1 1 21 | 24
9 1 1 2|2 0|1 1|1 0|1 1|1 0|1 1|1 111 0|0 0 0 0 0 7 10
10 3 3 (33 (33 313 (3|3 (3|3 |3]|3]3]3 313 213 2 3 2 3 33 | 36
11 3 3 (33 (33 313 (3|3 (3|3 |3]|3]3]3 313 213 2 3 2 3 33 | 36
12 3 3 (3|3 2 13 313 213 33|33 |33 313 |33 3 3 2 3 33 | 36
13 3 3 (33 2 13 213 213 |33 ]|3]3(3]3 313 212 2 2 2 2 30 | 33
14 3 3 (3|3 2 13 313 212 (2|3 213 |33 3|3 212 2 2 2 2 29 | 32
15 3 3 213 |33 313 213 33|33 |23 213 212 2 2 2 2 30 | 33
16 3 3 (3|3 212 313 212 (33 213 |23 213 212 2 2 2 2 28 | 31
17 3 3 (133 2 12 213 212 (2|2 212 |2 |2 2|2 1|1 1 1 1 1 23 | 24
18 3 3 (33 112 212 1|1 1|1 111 (2|2 2|2 1|1 1 1 0 0 18 | 19
19 3 3 (33 (33 213 (3|3 (33|33 ]3]3 313 (313 3 3 2 3 35 | 36
20 3 3 2|2 1 (1 212 111 (2|2 2 13 |2 |2 212 |0 |1 2 2 2 2 21 | 22
21 3 3 (33 213 313 212 (313 213 |33 313 212 2 2 1 1 29 | 31
22 3 3 111 0|1 1|1 (0|0 112 1101 1|1 11|00 0 0 0 0 9 11
23 3 3 (3|3 2 13 313 212 (2|3 213 ]2 |2 2|2 212 2 2 2 2 28 | 30
24 3 3 213 |33 313 213 (33 213 ]2 |2 2|2 212 2 2 2 2 28 | 30
25 3 3 2|2 112 212 (0|1 |2 |2 2|2 112 12 212 2 2 0 1 18 | 22




85

Appendix 11: Pre-test and Post-test scores for PASS for the experimental group

Particip | Item1 Item 2 Item 3 Item 4 Item 5 Item 6 Item7 Item 8 Item 9 Item 10 Item 11 Item 12 Totals

pr [ po|pr{po|pr[po|pr]po|pr[pofpr[po|pr|po|pr[pofpr[pofpr]po [pr [po [pr [po |[pr |po

1 3 3 2 |3 1|2 1|2 1|2 112 |0 |1 1|2 1 (2 |01 0 1 0 1 1 | 22

4 3 3 (33|23 (2|3 (2|3 |3|3|2]|2 (2|3 |23 |1]2 1 2 1 2 23 | 29

5 3 3 (33 |2 |3 (2|3 (2|2 |3|3|3|3 (2|3 |23 ]|2]2 2 2 2 3 28 | 34

6 3 3 (|33 (2|3 (2|3 (2|3 |3 |3 |2]|3 (3|3 |33 ]|]2]3 2 3 2 2 29 | 35

10 3 3 |2(2 |01 (2|12 (02 4}1}2 1|1 (1|2 |12 |01 0 1 0 1 10 | 18

11 3 3 |+1(2 00 (0}j12 {00 }|1}2|0]|1 (2|2 |12 |01 0 1 0 0 7 15

12 3 3 |23 |12 (2|3 (1|2 |2 |3 |1|]2 (0|1 |01 |0 |1 0 1 0 0 12 | 20

13 3 3 (33 (2|3 (3|3 (2|3 |2 |3 |3|3 (2|3 |23 ]|2]3 2 3 1 2 27 | 35

14 2 3 (|3 (3 (2|3 (3|3 (2|3 |3 |3 |23 (1|2 |12 ]|1]2 1 2 1 2 23 |31

15 3 3 (33 (2|3 (3|3 (2|3 |3|3]|2]|3 (2|3 |23 ]|2]3 2 3 2 3 28 | 36

16 3 3 (33|23 (2|3 (2|3 |3|3|3|3 (2|3 |23 ]|]2]3 2 3 2 3 28 | 36

17 3 3 |2 (3|22 (2|2 (1|2 |2 |3 |2]|2 (2|3 |23 |2]3 2 3 2 2 24 | 31

18 3 3 |22 |12 (1|2 (0212 2|2 |1|2 (1|2 |12 |23 2 3 1 2 17 | 26

19 3 3 (|3 (3|2 |3 (2|3 (1|2 |2 |3 |1|2 (2|2 |22 |23 2 3 2 3 24 | 32

20 3 3 |3 (3 112 (0|2 1|2 1|2 1|2 112 |01 1|2 2 2 0 1 14 | 24

21 3 3 |0foj}oj}1(2}2 (00 }|0}|2 0|0 (0|0 |00 ]|O]O 0 0 0 0 4 7

22 3 3 /2 (3|2 |3 (3|3 (2|3 |2|3 |3|3 (2|3 |23 ]|2]2 2 2 1 2 26 | 30

23 3 3 /2 (3 (3|3 (3|3 (2|3 |3|3|3|3 (2|3 |23 ]|2]2 2 2 2 2 29 | 33

24 3 3 /2 (3 (3|3 (3|3 (2|3 |3|3|3|3 (2|3 |23 ]|2]2 2 2 2 2 29 | 33

25 3 3 /2 (3 (3|3 (3|3 (2|3 |3 |3 |3 |3 (2|3 |23 ]|2]2 2 2 2 2 29 | 33




Appendix 12: Percentage changes between pre-test and post-test PASS scores for the control group

Partici Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item10 Item 11 Item 12
pants
1 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 333 0 0 0 0 0 0 333 333 0
9 0 0 333 0 333 0 333 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 333 333 333
1 0 0 0 0 0 0 0 0 333 333 333
12 0 0 333 0 333 0 0 0 0 0 0 333
13 0 0 333 333 333 0 0 0 0 0 0 0
14 0 0 0 0 0 333 333 0 0 0 0 0
15 0 0 0 0 333 0 0 333 333 0 0 0
16 0 0 0 0 0 0 333 333 333 0 0 0
17 0 0 0 333 0 0 0 0 0 0 0 0
18 0 0 333 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0 0 0 333
20 0 0 0 0 0 0 0 0 0 333 0 0
21 0 0 333 0 0 0 333 0 0 0 0 0
22 0 0 333 0 0 333 0 0 0 0 0 0
23 0 0 0 0 333 333 0 0 0 0 0 0
24 0 333 0 0 333 0 333 0 0 0 0 0
25 0 0 333 0 333 0 0 333 333 0 0 333
MEAN | 0 1.33 10.66 2.66 9.32 4.0 6.66 40 40 533 40 6.66

Overall

mean for all items = 4.89

86



87

Appendix 13: Percentage changes between pre-test and post-test PASS scores for the experimenta group
Partici Item1 Item 2 Item 3 Item 4 Item5 Item 6 Item 7 Item 8 Item 9 ltem10 Item 11 Item 12
pants
1 0 333 | 333 333 333 333 | 333 333 333 333 333 333
2 0 333 | 333 333 333 333 | 333 333 333 333 333 333
3 0 0 333 0 333 0 333 333 333 0 0 333
2 0 0 333 333 333 0 0 333 333 333 333 333
5 0 0 333 333 333 0 0 0 333 0 0 333
6 0 0 333 333 333 0 333 0 0 333 333 0
7 0 0 333 333 333 333 |0 0 0 333 333 333
8 0 333 |0 0 333 0 0 333 333 333 333 333
9 0 0 0 333 333 0 0 333 333 333 333 333
0 |0 0 333 0 333 333 |0 333 333 333 333 333
R ) 333 |0 333 0 333 | 333 333 333 333 333 0
2 |0 333 | 333 333 333 333 | 333 333 333 333 333 0
3 |0 0 333 0 333 333 |0 333 333 333 333 333
4 |0 0 333 0 333 0 333 333 333 333 333 333
15 |0 0 333 0 333 0 333 333 333 333 333 333
6 |0 333 |0 333 333 0 0 333 333 333 333 333
7 |0 333 |0 0 333 333 |0 333 333 333 333 0
B8 |0 0 333 333 333 0 333 333 333 333 333 333
9 |0 0 333 333 333 333 | 333 0 0 333 333 333
20 |0 0 333 66.6 333 333 | 333 333 333 333 333 0
2L |0 0 333 333 0 383 |0 0 0 0 0 0
2 |0 0 333 0 333 383 |0 333 333 0 0 333
23 |0 333 |0 0 333 0 |o 333 333 0 0 0
24 |0 333 |0 0 333 0 |0 333 333 0 0 0
% |0 333 |0 0 333 0 |0 333 333 0 0 0
MEAN | 0 1332 | 2264 | 1968 | 30.64 1598 | 1465 | 26.64 | 27.97 | 2398 | 2398 | 21.31

Overall

mean of all items= 18.09



Appendix 14: The Berg Balance Scale (BBS) Novelguide.com, 2007)

BERG BALANCE SCALE
1 SITTING UNSUPPORTED
2 SITTING TO STANDING
3 STANDING TO SITTING
4 TRANSFER FROM 1 CHAIR TO ANOTHER
5 STANDING UNSUPPORTED
6 STANDING WITH EYES CLOSED
7 STANDING WITH FEET TOGETHER
8 STANDING WITH 1 FOOT IN FRONT OF THE OTHER
9 STANDING ON 1 LEG
10 TURNING TRUNK WITH FEET FIXED
11 RETREIVING OBJECTS FROM FLOOR
12 TURNING 360 DEGREES
13 STOOL STEPPING
14 REACHING FORWARD WHILE STANDING

Scoring

0 = cannot perform

0 =maxima difficulty experienced
1 =somedifficulty experienced

2 =minimd difficulty experienced

4 =normal performance



Appendix 15: Pre-test and Post-test scores for BBS for the control group
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Particip | Item1 Item 2 Item 3 Item 4 Item 5 Item 6 Item7 Item 8 Item 9 Item10 | Item1l | Item12 | Item13 | Item14 | Totals
pro | po | pr| PO | pr | PO | pr | po | pr | po | pr | po | pr | po [ pr { po | pr [ po | pr | po | pr | po [ pr | po | pr | po | Pr | po | pr | po
1 4 4 2 |2 2 |2 2 |2 1 1 111 111 2 |2 1 1 212 111 2 |2 2 |2 1 1 24 | 24
2 4 4 2 |2 2 |2 2 |2 0|0 0|0 0|0 2 |2 112 112 111 111 1|1 0|0 16 | 18
3 4 4 1|1 1|1 0|0 111 111 111 111 0|0 111 0|0 0|0 1|1 0|0 12 | 12
4 2 2 0|1 0|1 0|0 0|0 0|1 0|0 0|0 0|0 0|0 0|0 0|0 0|0 0|0 3|5
5 2 2 0|1 0|1 0|0 0|0 0|0 111 0|0 0|0 0|0 0|0 0|0 0|0 0|0 3 5
6 4 4 2 |2 2 |2 2 |2 3|3 213 3 (3 3|3 2 |2 3 (3 212 2 |2 2 |2 2|12 34| 34
7 4 4 2 |2 2 |2 2 |2 3|3 212 212 2 |2 112 3 (3 212 2 |2 3 |3 2|12 30| 30
8 4 4 2 |2 2 |2 2 |2 2 |2 112 212 2 |2 112 212 212 112 2 |2 2 |2 271 30
9 2 2 1|1 1|1 0|0 0|0 0|0 0|0 0|0 0|0 0|1 0|0 0|1 0|1 0|0 4 7
10 4 4 2 |3 2 |3 2 |2 3|3 3 (3 3 (3 3|3 3|3 3 (3 3 (3 3|3 3 |3 2 13 39| 42
11 4 4 3 13 3 13 3|3 3|3 3 (3 3 (3 3|3 2|3 213 212 3|3 3 |3 2 |3 39| 42
12 4 4 2 |3 2 |3 2 |2 3|3 212 212 2 |2 2 |2 212 112 2 |2 2 |2 2 |2 29 | 32
13 4 4 3 14 3 14 3|3 3 |4 313 313 3 |4 2 |2 313 212 2 |2 313 313 40 | 44
14 4 4 2 |2 2 |2 2|2 3|3 212 212 3|3 2 |2 3 (3 212 3|3 3 |3 2 |3 35| 36
15 4 4 2 |3 2 |3 2 |2 2 |3 313 313 3|3 3|3 313 212 3|3 313 2 |2 36 | 39
16 4 4 2 |2 2 |2 2 |2 2 |2 313 313 3|3 2 |2 213 212 2 |2 2 |2 2 |2 30| 34
17 4 4 2 |2 2 |2 2 |2 2|3 212 212 2 |2 111 212 111 2 |2 2 |2 1|1 27| 28
18 4 4 1|1 1|1 0|1 2 |2 111 111 0|0 0|0 0|0 0|0 0|0 0|1 0|0 11 | 13
19 4 4 3 |4 3 |4 3|3 3|3 3 (3 3 (3 3|3 3|3 3 (3 3 (3 3|3 3 |3 2|12 42 | 43
20 4 4 2 |2 2 |2 2 |2 111 0|0 111 111 0|0 111 0|1 0|0 1|1 0|1 13 | 13
21 4 4 2 |3 2 |3 2 |2 2|3 111 111 2 |2 2 |2 3 (3 111 2|2 2 |2 1|1 271 30
22 4 4 1|2 1|2 111 111 0|0 0|0 111 0|0 0|0 0|0 111 0|0 0|0 10 | 12
23 4 4 2 |3 2 |3 2 |2 2 |2 212 212 2 |2 2 |2 313 212 2 |2 2 |2 2 |2 31| 33
24 4 4 2 |2 2 |2 2 |2 3|3 212 313 3|3 2 |3 212 212 2 |2 2 |2 2 |2 33| 33
25 4 4 2 |2 2 |2 111 2 |2 111 111 112 112 212 212 2 |2 1|2 1|1 23| 26
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Appendix 16: Pre-test and Post-test scores for BBS for the experimental group

Particip | Item1 Item 2 Item 3 Item 4 Item 5 Item 6 Item7 Item 8 Item 9 Item10 | Item1l | Item12 | Item13 | Item14 | Totals

Pro|po | pr|po|pr|po|pr|po|pr|po|pr|po|pr|po|pr|po|pr|po|pr|po|pr|po|pr|po|pr|po|Pr|po|pr| po

1 4 4 12 (3 |2 |3 (2|3 1|2 112 |12 (2|3 |01 212 |01 112 |1]2 (0|1 19 | 31

4 4 4 |12 |3 |2 |3 |2 (3 |23 11 |11 11|01 212 |23 111|112 1 (2 |21|27

5 4 4 |12 (3 |2 |3 2|2 |23 |2]|3 |23 |23 |2|2 (2|3 |22 |2 |3 |2 |3 |1 |2 |27]|39

6 4 4 123 |2 |3 |23 |33 |3 |3 (3|3 |23 |2|3 2|3 |22 |2]|3 |2]|3 |2 |2 |3B|4

10 4 410|102 {0f(2}0f12}0}j0(0OfO0O}|O|2}|O0O|2 (2|2 0|0 )|O0O]|JO(O0O|1 |0 |1 |9 |14

11 4 4112|122 {02 }0{0|0O}|jO((OfO}|1|2]|2|2 (2|2 |0(0O|O|O0O |0O]|1 |0 |0 |9 |15

12 4 4 |2 |3 |2 |3 1|1 1|2 112 |22 (2|2 |01 212 |0]0 1 (1 1]1|1 |00 19 | 24

13 4 4 12 (3|2 |3 2|2 |23 |2]|3 |23 |23 |2|2 (2|3 |12 |2 |3 |2 |3 |1 |2 |[28]39

14 4 4 123 |2 |3 |22 |23 |12 (1|2 |2 |3 |1|2 (2|3 |2 (3 |2 |3 |23 |2 |3 [271]|39

15 4 4 |12 (3|2 |3 |23 |33 |2]|3 |23 |23 |2|2 (3|3 |23 |2]|3 |23 |2 |3 [32]4

16 4 4 123|232 (3|34 |2]|3 (2|3 |2|3|2|3 (2|3 |23 |2]|3 |23 |2 |3 |[3]|4

17 4 4 |12 (3 |2 |3 2|2 |22 |2]|2 |2 |3 |2 |3 |2 |2 (3|3 |22 |2 |3 |2|3 |2 |2 |[3]37

18 4 4 |12 (3 |2 |3 |2 (3|23 |23 (2|3 |1|2 |2 |3 (1|2 |2 (3 |2 |3 |2 |3 |1 |2 |27]40

19 4 4 123 |23 |2 (3|23 |12 (1|2 |2 |3 |1|2 (2|3 |12 |1|2 |2 |3 |2 |3 |[23]|35

20 4 4 123 |23 (13|23 |2|2 (2|2 |2|2]|1|2 (0|2 |02 |0]|2 (1|2 |0 |2 |19]|34

21 4 410|102 (0(0O}|O0O|0O}|O}|O|O|lO}|O|O]O|O|O|1T |OfO|]O|O|O]|O|O]|O |4 |7

22 4 4 |12 (3|2 |3 |22 |23 |01 |22 |22 ]|0|1 (2|2 |12 |1]|2 |2 |2 |1 |2 |2]|32

23 4 4 |23 |2 |3 2|2 |23 |22 (3|3 |33 ]|2|2 (3|3 |22 |2]|2 |2 |3 |2 |2 |3]37

24 4 4 123 |2 |3 |22 |23 |22 (3|3 |3 |83 |2|3 |23 |22 |2]|2 |2 |3 |2 |2 [32]38

25 4 4 123 |2 |3 2|2 |23 |2]|2 (3|3 |3 |3 |2|3 (3|3 |22 |2]|2 2|3 |2 |2 |[33]|38
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Appendix 17: Percentage changes between pre-test and post-test BBS scores for the control group
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Overall mean of al items= 3.21
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Appendix 18: Percentage changes between pre-test and post-test BBS scores for the experimental group

Partici Item1 Item 2 Item 3 Item 4 Item5 Item 6 Item 7 Item 8 Item 9 Item10 Item 11 Item 12 Item 13 Item 14

pafts 0 25 25 25 25 25 25 25 25 0 25 25 25 25
2 0 25 25 25 25 25 25 25 25 25 25 25 25 25
3 0 25 25 0 25 25 25 25 25 0 25 25 25 25
4 0 25 25 0 25 25 0 0 0 25 25 0 25 0
5 0 25 25 0 25 25 25 25 0 25 0 25 25 25
6 0 25 25 25 0 0 0 25 25 25 0 25 25 0
7 0 25 25 25 25 25 25 25 0 0 25 25 25 25
8 0 25 25 25 0 25 25 25 0 0 25 25 0 25
9 0 25 25 25 0 0 25 25 25 25 0 0 25 25
10 0 25 25 25 25 0 0 25 25 25 0 0 25 25
1 0 25 25 25 0 0 0 25 0 25 0 0 25 0
12 0 25 25 0 25 25 0 0 25 0 0 0 0
13 0 25 25 0 25 25 25 25 0 25 25 25 25 25
14 0 25 25 0 25 25 25 25 25 25 25 25 25 25
15 0 25 25 25 0 25 25 25 0 0 25 25 25 25
16 0 25 25 25 25 25 25 25 25 25 25 25 25 25
17 0 25 25 0 0 0 25 25 0 0 0 25 25 0
18 0 25 25 25 25 25 25 25 25 25 25 25 25 25
19 0 25 25 25 25 25 25 25 25 25 25 25 25 25
20 0 25 25 50 50 0 0 0 25 50 50 50 25 50
21 0 25 25 0 0 0 0 0 0 25 0 0 0 0
22 0 25 25 0 25 25 0 0 25 0 25 25 0 25
23 0 25 25 0 25 0 0 0 0 0 0 0 25 0
24 0 25 25 0 25 0 0 0 25 25 0 0 25 0
25 0 25 25 0 25 0 0 0 25 0 0 0 25 0

Mean 0 25.0 250 14.0 190 150 14.0 17.0 15.0 16.0 15.0 17.0 21.0 17.0

Overal mean of all items= 16.43




Appendix 19: The Barthel Index (Mahoney et d., 1965)

FEEDING

0 =unable

5 =needs assistance with cutting, etc

10 = independent

BLADDER
0 = incontinent or catheterized
5 = occasional accident

10 = continent

BATHING

0 =dependent

5 =independent

TOILET USE
0 = dependent
5 = needs some assistance

10 = independent

GROOMING TRANSFERS (BED TO CHAIR)
0 = needs assistance with teeth, hair, shaving, etc 0 = unable, no sitting balance
5 =independent 5 = major assistance (physical help with 1 or 2
people)
10 = minor assistance (verbal or physical)
15 = independent
DRESSING MOBILITY (ON LEVEL SURFACES)
0 = dependent 0 = immobile or < 50 yards
5 = needs assistance 5 = wheelchair independent, > 50 yards

10 = independent (including buttons, zips, laces, etc)

10 = walks with assistance (verbal or physical) of 1
person, >50 yards

15 = independent (even with use of walking aid), > 50
yards
BOWELS STAIRS
0 = incontinent 3 = unable
5 = occasional accident 5 = needs assistance (verbal, physical or and aid)

10 = continent

10 = independent
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Appendix 20: Pre-test and Post-test scores for Bl for the control group

Participa Item 1 Item 2 Item 3 Item 4 Item5 Item 6 Item 7 Item 8 Item 9 Item10 Totas
nts
pr po pr po pr po pr po pr po pr po pr po pr po pr po pr Po pr po
1 10 10 5 5 0 0 0 0 10 10 10 10 5 5 5 5 10 10 5 5 60 60
2 10 10 0 0 0 0 5 5 10 10 10 10 5 10 5 5 5 5 5 5 55 60
3 5 5 0 0 0 0 0 0 10 10 5 5 5 5 5 5 10 10 5 5 45 45
4 5 5 0 0 0 0 0 0 5 5 5 5 5 5 5 5 0 0 0 0 20 25
5 5 5 0 0 0 0 0 0 5 5 5 5 5 5 5 5 0 0 0 0 25 25
6. 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 10 10 10 5 5 85 85
7 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 10 10 15 5 5 85 90
8 10 10 5 5 5 5 5 5 10 10 10 10 10 10 10 10 15 15 5 10 85 90
9 5 5 0 0 0 0 0 0 10 10 5 5 0 0 5 5 0 0 0 5 25 30
10. 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 15 10 10 5 5 85 90
11. 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 15 10 10 5 5 85 90
12. 10 10 5 5 5 5 5 5 10 10 10 10 10 10 15 15 10 10 5 10 85 90
13. 10 10 5 5 5 5 5 5 10 10 10 10 10 10 10 10 10 10 5 5 80 85
14. 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 10 10 15 5 5 85 90
15. 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 10 10 15 5 5 85 90
16. 10 10 5 5 0 0 0 0 10 10 10 10 5 5 5 5 5 5 5 5 55 55
17. 10 10 0 0 0 0 0 5 10 10 10 10 0 0 5 5 10 10 5 5 50 55
18. 10 10 0 0 0 0 5 5 10 10 10 10 5 5 5 10 5 5 5 5 55 60
19. 10 10 5 5 5 5 5 5 10 10 10 10 10 10 15 15 15 15 5 10 90 95
20. 10 10 5 5 0 0 0 0 10 10 10 10 5 5 10 10 10 10 5 5 65 65
21. 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 10 10 10 5 5 85 85
22. | 5 5 0 0 0 0 0 0 10 10 10 10 0 0 5 5 10 10 0 5 40 45
23. 10 10 5 5 5 5 10 10 10 10 10 10 10 10 15 15 15 15 5 10 95 100
24. 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 10 10 10 5 5 85 85
25. 5 5 0 0 5 5 5 5 10 10 10 10 5 5 10 10 10 10 5 5 65 65
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Appendix 21: Pre-test and Post-test scores for Bl for the experimental group

Participa Item 1 Item 2 Item 3 Item 4 Item5 Item 6 Item 7 Item 8 Item 9 Item10 Totas
nts
pr po pr po pr po pr po pr po pr po pr po pr po pr po pr Po pr po
1 10 10 0 0 0 0 0 0 10 10 10 10 5 5 5 10 5 10 0 5 45 60
2 10 10 0 0 0 5 0 5 10 10 10 10 10 10 10 15 10 15 5 10 65 90
3 10 10 5 5 0 5 5 5 10 10 10 10 10 10 5 10 5 10 5 5 65 80
4 10 10 5 5 0 5 0 5 10 10 10 10 5 5 10 15 10 10 5 5 65 80
5 10 10 5 5 5 5 5 5 10 10 10 10 10 10 5 10 5 10 5 5 70 80
6 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 15 10 15 5 10 85 100
7 5 5 0 0 0 0 0 5 5 5 5 5 0 5 5 5 0 0 0 0 20 35
8 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 15 10 15 5 5 85 95
9 10 10 5 5 5 5 5 5 10 10 10 10 5 10 10 15 10 15 5 5 75 90
10 10 10 0 0 0 0 0 5 10 10 10 10 0 5 5 10 5 10 0 5 40 65
11 10 10 0 0 0 0 0 5 10 10 10 10 0 5 0 5 0 5 0 5 30 55
12 5 5 0 0 0 0 0 0 10 10 10 10 0 5 5 10 5 10 5 5 40 55
13 10 10 0 5 0 5 0 5 10 10 10 10 10 10 5 10 10 15 5 5 60 85
14 10 10 0 0 0 0 0 5 10 10 10 10 0 5 5 10 5 10 5 5 45 65
15 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 15 10 15 5 10 85 100
16 10 10 5 5 5 5 5 5 10 10 10 10 10 10 15 15 10 15 10 10 90 95
17 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 15 10 15 5 5 85 95
18 10 10 5 5 5 5 5 10 10 10 10 10 5 10 10 15 5 10 5 5 70 90
19 10 10 5 5 0 0 5 5 10 10 10 10 5 10 5 10 5 10 5 5 60 75
20 10 10 0 0 0 0 0 5 10 10 10 10 0 5 10 15 10 10 5 5 55 70
21 5 5 0 0 0 0 0 0 5 5 5 5 0 0 5 10 0 5 0 0 20 30
22 10 10 5 5 5 5 5 5 10 10 10 10 5 5 5 10 5 10 5 5 65 75
23 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 15 10 15 5 5 85 95
24 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 15 10 15 5 5 85 95
25 10 10 5 5 5 5 10 10 10 10 10 10 10 10 10 15 10 15 5 5 85 95
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Appendix 22: Percentage changes between pre-test and post-test Bl scores for the control group
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Appendix 23: Percentage changes between pre-test and post-test Bl scores for the experimenta group

Participants Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item10
1 0 0 0 0 0 0 0 25 25 333
2 0 0 50 333 0 0 0 25 25 333
3 0 0 50 0 0 0 0 25 25 0
4 0 0 50 333 0 0 0 25 0 0
5 0 0 0 0 0 0 0 25 25 0
6 0 0 0 0 0 0 0 25 25 333

0 0 0 333 0 0 333 0 25 0
8 0 0 0 0 0 0 0 25 25 0
9 0 0 0 0 0 0 333 25 25 0
10 0 0 0 333 0 0 333 25 25 333
1 0 0 0 333 0 0 333 25 25 333
12 0 0 0 0 0 0 333 25 25 0
13 0 50 50 333 0 0 0 25 25 0
14 0 0 0 333 0 0 333 25 25 0
15 0 0 0 0 0 0 0 25 25 333
16 0 0 0 0 0 0 0 0 25 0
17 0 0 0 0 0 0 0 25 25 0
18 0 0 0 333 0 0 333 25 25 0
19 0 0 0 0 0 0 333 25 25 0
20 0 0 0 333 0 0 333 25 0 0
21 0 0 0 0 0 0 0 25 25 0
22 0 0 0 0 0 0 0 25 25 0
23 0 0 0 0 0 0 0 25 25 0
24 0 0 0 0 0 0 0 25 25 0
25 0 0 0 0 0 0 0 25 25 0
Mean 0 2.0 8.0 11.99 0 0 11.99 23.0 23.0 7.99

Overal mean of al items= 8.79
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Appendix 24 : Questionnaire-English

1

2.

Can you sit without support? If no, what support do you require?
Can you stand without support? If no, what support do you require?

Can you do daily activities like bathing, eating and dressing on your own or do you heed
assistance?

Do you walk using awalking aid? If yes, what type of aid?
How is your balance when you walk/stand?

How is your balance when you do your daily activities?
Do you think your balance can improve?

What problems do you experience that prevent you from doing daily activities?



Appendix 25: Questionnnaire-isiZulu

Imibuzo

1. Ungakwazi ukuhldangokwakho? Uma ungakwazi sizo luni ongaludinga?

2. Ungakwazi ukuma ngokwakho? Uma ungakwazi sizo luni ongaludinga?

3. Uyaludingayini usizo umawenzaimisebenzi yosuku, njengokugeza, ukudla, ukuggoka?

4. Ingabe uhamba ngokokusiza? Uma kungal o, ingabe ikuphi?

5. Uma uhamba noma umile awuntengantengi?

6. Awuntengantengi uma wenzaimisebenzi yosuku?

7. Ucabanga ukuthi ukuntengantenga kwakho kungaba ngcono?

8. lziphi izinkinga ohlangabezana nazo ezikuvimbela ukuthi wenze imisebenzi yakho yosuku?
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Appendix 26: Stability and Balance intervention Program

1. Sitting upright with 2 feet on the ground and reaching for objects with upper limbs that are
objectively placed.

2. Kneeling to ahalf kneeling position and hold for 10 seconds. Alternate both lower limbs.
3. Standing erect, flexion of both hips and knees (asif into squatting), hold for 10 seconds.
4. Standing on 1 lower limb, hold for 10 seconds. Alternate both lower limbs.

5. Standing on 1 lower limb and raising other limb to a stair. Alternate both lower limbs.

6. Standing on 1 lower limb and tapping points on the ground that is equally and objectively placed
with other limb. Alternate both lower limbs.

7. Standing on 1 leg and kicking aball with the other lower limb. Alternate both lower limbs.

8. Standing with 2 feet on the ground and reaching for objects with upper limbs that are objectively
placed.

9. Walking on 2 straight lines that are 10 centimetres apart on the ground.
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Appendix 27: Normal physiotherapy exercise sessions at the Phoenix Assessment and Therapy Centre

1

2.

Auto-assisted upper limb exercise for shoulder flexion and extension
Auto-assisted upper limb exercise for shoulder abduction and adduction
Using momentum to roll to affected and unaffected sides

Bridging with both lower limbs

Bridging with affected lower limb

Trunk rotations to affected and unaffected sides

Joint approximation exercisesin sitting

Joint approximation exercisesin standing

Ball therapy for scapular movements using a medium sized ball

10. Ball therapy for trunk dissociation using a big ball

11. Hand activities

12. Gait re-education in parallel bars or with an aid
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