






























































































































with moderate stroke were more followed by minor and severe stroke as assessed by NIHSS. Almost

all the participants who completed the HADS showed normal symptoms of anxiety and depression

with very few of them had minor and moderate symptoms on admission, which improved at dis-

charge. A significant improvement was noted in functional level from admission to two months as

measured by Barthel Index. A significant correlation was found between Age, Functional level at

admission and Severity at admission with Functional outcome at discharge. At two months, Age

and Severity at admission were found to be most significant factors for functional outcome. The

discussion of these results will follow in the proceeding chapter.
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5 DISCUSSION

5.1 Introduction

The aim of this study was to identify factors influencing functional outcome of stroke patients ad-

mitted to a tertiary hospital. The findings of the study are discussed in this chapter and are presented

in four sections: demographic factors, comorbid medical factors, psychological factors and factors

influencing functional outcome of stroke. Each factor has been discussed along with the existing

literature. The researcher tries to highlight the implications of the study findings to improve further

management of stroke patients.

5.2 Demographic factors

The mean age of the participants in the study was 59.83 years. Similar results found by De Villers,

et al. (2006) where a mean age of participants with stroke was 59.6 years. Hospital-based studies

suggest a higher age-specific stroke incidence in young age (35-54 years) group in South Africa than

high-income countries (Matenga, 1997). These findings are quite similar to the present study, in

which acute stroke unit is a common factor. The findings suggest that patients receiving inpatients re-

habilitation are considerably younger than those receiving outpatient rehabilitation. Younger patients

are known to have better outcomes than older ones (Sturm, Donnan, Dewey, Macdonell, Gilligan, et

al. 2004). It is not clear from the literature why the mean age of stroke survivors is so much lower

in sub-Saharan African countries than in other countries. Stroke in young age has financial as well

as social impact. However, these impacts are not focused in the present study. Activity restriction is

correlated significantly with symptoms of depression post stroke (Landreville, Desrosiers, Vincent,

Verreault and Boudreault, 2009).

In South African studies, it was documented that the patients receiving outpatient rehabilitation at

community health centers (CHCs) were older than those admitted to inpatient rehabilitation facilities

in Western Cape. This can be explained by the studies of Ruillard (2006) and Bryer (2009) that

reported the age of stroke patients admitted to the Western Cape Rehabilitation Center (WCRC) and
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in acute stroke unit as 51.3 years and 59 years respectively. Similarly, considerably older age stroke

incidence was recorded between 65 years to 84 years in a community-based South African study

conducted in Limpopo province (Southern Africa Stroke Prevention Initiative, 2004). In the CERISE

study also the patients were noticeably older than the present study. In that study, the mean age of the

patients admitted to rehabilitation centres in the United Kingdom was 72 years and in Switzerland

71.7 years (De Wit, et al. 2006).

Females were slightly more (51%) than males (49%) in the present study. This may be due to a

response bias as the convenience sampling method was used to obtain the samples. Almost similar

results were found by Hoffman (2000) where female to male ratio was equal in young stroke clients

in a South African study. A recent age related study reported that men consistently have higher hos-

pitalization rates than women aged 45-64 years in United States (Towfighi, Markovic and Ovbiagele,

2011). Various international studies of Bonita, Broad and Beaglehole (1997); Bonita (1992); Bruno

and Engin (2000) and Stewart (1999) recorded slightly higher incidence in males than in females.

This higher incidence in males is due to the fact that they involve more in smoking and alcohol

use, which predispose to occurrence of stroke. The findings of current study also suggests that rate

of hospitalization in both the sexes were almost similar. It is known that lifetime risk for stroke

was found higher in women than men (Seshadri, et al. 2006). A longer life expectency in women

could be the explanation for this finding. A number of studies found that functional outcome and

quality of life after stroke are consistently poorer in women than men (Reeves, Bushnell, Howard,

Gargano, Duncan, et al. 2008; Wyller, Sødring, Sveen, Ljunggren and Bautz-Holter, 1997; Petrea,

et al. 2009). Thus, the lifetyme risk of stroke, post stroke disability and institutionalization could

influence new gender-specific stroke prevention and rehabilitation strategies, targetting women for

enrolment in stroke preventive clinical trials. A better understanding of social and medical factors

explaining gender-specific disability related issues in people with stroke could help reduce stroke

related declines in quality of life (Petrea, et al. 2009).
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5.3 Comorbid medical factors

Hypertension (79%) was the most prevalent risk factor followed by smoking (46%) and cardiac con-

ditions (33%). Similar findings were suggested in previous studies conducted in Western Cape by

Rhoda and Hendry (2003) and Rouillard (2006) where hypertension and smoking were found as two

most prevalent risk factors for stroke. The present findings concur with the most prevalent comorbid

risk factors of stroke in Western Cape. This might be attributed to a younger age samples, which is

evident by a lower mean age. Bogoshi, Stewart, Hale and Fritz (2003) found that the knowledge of

risk factors of stroke was inadequate among the high-risk groups in South African population. Vibo,

Korv and Roose (2007) found that patients with untreated hypertension had more severe stroke and

tend to have unfavorable outcome than those who were on treatment. It was found that the knowl-

edge of stroke risk factors was inadequate among South African population (Bogoshi, et al. 2003).

The low prevalence of awareness, treatment, and control of hypertension poses a serious challenge in

sub-Saharan African countries (Lemogoum, Degaute and Bovet, 2005). Improving the management

of hypertension at the population level will result in optimum brain protection. Therefore, adequate

amount of primary and secondary prevention and management of hypertension, as being the most

prevelant risk factor, is essential. Efforts have to be made to educate the people about the adequate

knowledge of stroke and its consequences. Pre-stroke treatment of hypertension was, however, not

investigated in the present study.

5.4 Rehabilitation

The services received by participants and the influence of rehabilitation on functional outcome is

discussed in this section.

5.4.1 Services received

A wide range of services are provided at the tertiary hospital that include medical services, physio-

therapy, occupational therapy, speech therapy, dietician, social work and psychological counseling.

Almost similar number of patients received physiotherapy and occupational therapy while the fre-
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quency of physiotherapy sessions was slightly more. Similar results were found in a study of Jimenez,

de Pedro-Cuesta, Almazan and Widen Holmqvist (2000), which noted that physiotherapy was used

more than occupational and speech therapy. This is because participant restriction may not be the

prior goal of the stroke patient while admitted to hospital which is fulfilled by occupational therapy.

The attainment of movement and prevention of structural damage to muscles is the objective while

patients are in hospital which is to be achieved by physiotherapy.

The use or provision of services is based on primary goals and outcome of the patients in a tertiary

hospital. Acute stage of stroke is more impairment-based where physiotherapy fulfils the primary

aims of motor and functional recovery more than occupational therapy that aims to work more on

participation restriction (De Wit, et al. 2006).

5.4.2 Influence of rehabilitation on functional outcome

The rehabilitation included number of sessions provided during hospital stay of the participants. In

the present study, total rehabilitation session was not found to be a significant factor at discharge

and at two months. Almost equal number of participants received physiotherapy and occupational

therapy, while number of session provided were more in physiotherapy. It is well documented in

the literature that rehabilitation plays an important role in functional recovery of stroke survivors,

providing considerable benefits beyond natural recovery that occur without any therapy (Ottenbacher

and Jannell, 1993; Cifu and Steward, 1999). More intensive physiotherapy input may enhance the

rate of recovery (Langhorne, Wagenaar and Partridge, 1996). Similarly, a systematic review of total

151 studies found strong evidence for task-orientated exercise training, particularly when applied

intensely and early after stroke onset (Van Peppen, et al. 2004). The intensity of rehabilitation

was not included in the present study that could be the explained. Also sessions and intensity of

rehabilitation after discharge were unknown. In acute care tertiary hospital, due to shorter length of

stay, rehabilitation provided may not be adequate enough to bring a noticeable change in functional

outcome.

It is found that functional recovery, as measured by Barthel scores, is not only greater but also sig-

nificantly more rapid on a stroke rehabilitation unit compared with general wards (Kalra, 1994). The
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possibility of more organized aspect of patient care in stroke unit that results into better coordination

and early discharge is supported. Faster rate of recovery has also been noted in the study.

5.5 Factors influencing functional outcome of stroke

Factors such as age, severity of stroke and functional level at admission and discharge were found

significant for functional outcome. All these factors are discussed with other studies and where

necessary, implications are provided in this section.

5.5.1 Age

Increasing age was found to be significantly associated with poor functional outcome (p<0.0001) at

discharge and two months. A number of studies found age as a potential predictor for functional

outcome after stroke (Ween, Alaxander, D’Esposito and Roberts, 1996; Black-Schaffer and Winston,

2004; Bagg, Pombo and Hopman, 2002 and Nakayama, Jorgensen, Raaschou and Olsen 1994). The

reason behind this is explained by additional disabilities and comorbidities, which are associated with

increased age (Ween, et al. 1996). Along with these factors, advanced age itself could be associated

with lower functional outcome because of lower functional recovery and limited physical tolerance

to intense rehabilitation. Nakayama, et al. (1994) stated that age independently influences stroke

outcome in ADL-related aspect but not in neurological aspect. It means that in elderly patients there

is poor compensatory ability. It is recommended by the Copenhagan Stroke Study (Nakayama, et

al. 1994) that rehabilitation of elderly patients should focus more on task oriented activities and

compensation rather than on recovery of neurological status.

The younger stroke patients being admitted to inpatient facilities in Western Cape could be the rea-

son as in developing countries resources are limited and younger patients are admitted for intense

rehabilitation as they have better outcomes than older ones (Sturm, et al. 2004). Stroke in younger

age has a financial implication. The disability grant needs to be provided to those who would be seen

as economically active. The participants who are potentially active economically and do not receive

any grant from states should be classified. Stroke places an increased financial burden on the state
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as managing the health costs that involve diseases are high (Fritz, 2006b). State should also provide

grants to those who are disabled as a result of the disease. The South African government provides a

disability grant to the persons with disability along with the grants to old people as an old age pension

(Woolard, 2003).

The occurance of stroke in younger age has also implication on psychological state. The family

needs are more fulfilled by younger population than older stroke population. Inability to return to

employment places a state of depression or anxiety (Teasall, et al. 2000). Moreover, difficulty in

caring for family as before increases the psychological stress.

5.5.2 Severity of stroke

Severity of stroke was found to be a significant factor affecting functional outcome at discharge and

two months. The National Institute of Health Stroke Scale (NIHSS) was used as a tool to measure

severity of stroke. On admission and at discharge the majority of participants i.e. 52% and 45.7%

respectively, were having moderate stroke, scoring between 5 and 15 on NIHSS. Severity of stroke

plays a major role that the outcome could mainly determined by initial severity and other comorbid

factors (Vibo, Korv and Roose, 2007). It is also studied in literature that initial stroke severity,

measured by National Institute of Health Stroke Scale (NIHSS), predicts three-month mortality and

outcome (Yano, Popper, Kagan, Chyon and Grove, 1994). Weimer, Ziegler, Konig and Diener (2002)

aimed to develop prognostic model for functional outcome and death after 100 days of ischemic

stroke. The researchers identified that NIHSS at admission was a predicting factor for functional

outcome as well as for mortality along with other factors. Therefore, initial severity helps clinicians

anticipate functional outcome with the help of rehabilitation. Neverthless, this should not be used as

a selection criteria for admission to stroke rehabilitation (Lin, Hsio, Chang, Huang and Liu, 2000).

Some of the participants in the study scored zero on NIHSS. However, score zero does not mean

absence of stroke (Martin-Schild, et al. 2011). This means that the person has no impairments

identified by NIHSS.
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5.5.3 Functional level at admission and discharge

Stroke patients face a major challenge in limitations in activities (Mayo, Wood-Dauhinee, Ahmed,

Gordon, Higgins, et al. 1999). The Barthel Index was used to measure the participants’ ability

to perform functional activities of daily living. In the present study majority of participants were

dependent in daily activities, scoring between 0 and 55 on Barthel Index at the time of admission

(Granger, Dewis, Peters, Sherwood and Barret, 1979). Although dependent, the individual item

performed by majority of patients was feeding. None of them was able to independently perform

mobility and stair climbing. In acute stage the dependent state does not always mean inability of the

patients to perform activities of daily living. This can be inferred in two ways. One is because of the

acute stage of stroke that the medical professionals made the patient bedridden. Second is the severity

of stroke that patient is unable to perform any activity. The current study finds the functional level

at admission to be a potential factor (p<0.0001) which influences functional outcome at discharge.

Although it was not a significant factor at two months. A study of Nakao, et al. (2010) states

that Barthel Index scores determined at approximately three weeks were reliable predictors of ADL

disabilities at six months.

At discharge also majority of the participants were still dependent. The reason for this is the shorter

length of stay (mean length of stay 10.4 days) of participants as the study was conducted in a tertiary

hospital. The discharge is not related to the level of function but the medical stability and the patients

were referred elsewhere for rehabilitation. So major change in their functional status cannot be

expected in every case. However, increased number of participants was shown to be able to perform

activities like dressing, toileting, transfer in and out of bed, mobility and stair climbing with or

without support. This implies that at discharge many of the participants needed moderate or minimal

assistance for functional activities of daily living. However, it is evident that stroke unit model of care

reduces mortality and dependency after stroke in developed countries (Rudd, Hoffman, Irwin, Lowe

and Pearson, 2005). Similarly, de Villers, et al. (2009) reported that multidisciplinary stroke unit

model of care improves early outcome in an under resourced rehabilitation settings in urban South

Africa. In the current study, limitations to perform activities independently like bathing, dressing
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and toileting could be because of the hospital environment and nursing assistance that might have

prevented them to perform up to their ability.

At two months, a significant improvement was noted for individual items on Barthel Index between

discharge and two months. There were participants who were independent in all basic activities of

daily living. However, still majority of participants needed maximum assistance, Barthel Index scores

of 0/100 to 55/100 (Granger, et al. 1979). This implies that they need caring and assistance. Inability

of participants to perform bathing or stair climbing could be because of environmental barriers at

home. It is also important to understand patients’ abilities to perform basic activities so that they

can be encouraged more. There is also a concern that early benefits achieved by an acute stroke unit

rehabilitation could be eroded by a lack of adequate rehabilitation after discharge (De Villers, et al.

2009).

The two-month follow up of Barthel Index scores was done telephonically. Previous literature finds

a telephonic interview of Barthel Index almost as reliable as direct interview (Korner-Bitensky and

Wood-Dauphinee, 1995). Although the telephonic interviews are reliable, the results of the present

study could have been influenced by a large drop out of 34% due to inability to contact telephonically.

5.6 Limitations of the study

1. The rehabilitation as one of the factors was limited only to total number of sessions provided

during hospital stay. The frequency, intensity and process of rehabilitation were not included

in the study as the aim of the study was to identify various factors that influence functional

outcome. This might have limited the potentiality of rehabilitation factor that could influence

functional outcome of stroke patients. Moreover, rehabilitation provided after discharge was

also unknown which could be considered at two months.

2. The study had a high drop out rate of 34% at two months. In this case the inferences should be

made with caution. The researcher did intention-to-treat analysis to address this condition.

3. The researcher conducted telephonic interview at two months to obtain data through Barthel
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Index. Due to telephonic interviews at two months, the researcher could not actually get the

information of rehabilitation sessions received after discharge. This is due to the fact that at

two months the participants or caregiver may not be expected to give precise information about

total number of rehabilitation sessions provided after discharge. The information that could be

expected was whether rehabilitation provided or not and for how long.

5.7 Summary of the chapter

In this chapter, the researcher discussed the findings of the study in relevance to the research ques-

tion. Each factor was discussed and compared with worldwide literature. The results of the current

study are similar to the literature that increasing age and severity of stroke are associated with poor

functional outcome. The findings about two-month functional level were somewhat differing with the

previous literature. However, as the number of obtained data were less at two-months, this could be

justified. Influence of rehabilitation on functional outcome was in contrast with the existing literature.

Further conclusion and recommendations are presented in the following chapter.
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6 SUMMARY, CONCLUSION, SIGNIFICANCE AND RECOM-

MENDATIONS

6.1 Introduction

In this chapter, the researcher provides a summary of the study, concludes the findings of the study

and provides recommendations that arose from the study. The significance and limitations of the

study are also highlighted.

6.2 Summary

Paucity of information was available in South Africa on functional outcome of stroke patients ad-

mitted to a tertiary hospital and in acute stage. Stroke as one of the leading causes of death and

disability necessitated identifying factors influencing functional outcome. For a stroke victim func-

tional recovery holds a prior objective. Early identification of factors influencing functional outcome

for stroke patients is important to establish effective management. This study aimed to identify the

factors influencing functional outcome of stroke patients admitted to a tertiary hospital.

The researcher was motivated to conduct the study after reviewing literature that very little infor-

mation is available concerning factors influencing functional outcome of stroke in South Africa. All

types of stroke patients benefit from treatment and rehabilitation in the stroke unit. The South African

Stroke Society (SASS) and the SASS writing committee (Bryer, et al. 2010) has recommended every

stroke patient to be admitted in a stroke unit. Conversely, no such research has done that is based in

tertiary care hospital in Western Cape.

The Barthel Index was a tool used to determine the functional outcome. Various factors influencing

functional outcome were measured using different tools such as National Institute of Health Stroke

Scale (NIHSS), Hospital Anxiety and Depression Scale (HADS) and a socio-demographic and med-

ical profile data form. A longitudinal, quantitative, observational study assessed the functional out-

come of the participants at discharge and two months post-stroke.

The study found the following factors to be potential in influencing functional outcome at two dif-
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ferent points of time: age, severity of stroke, functional level at admission and rehabilitation. Age,

severity of stroke and functional level at admission were found to be influencing functional outcome

significantly at discharge. While at two months the factors influencing functional outcome were only

age and severity of stroke. Both these factors were associated with poor functional outcome. Total

number of rehabilitation sessions was not significant at either discharge or two months. During the

two months period, significant improvement was observed in the individual basic activities of daily

living of Barthel Index including total independence. However, majority of them were living with

maximal assistance at discharge and two months. Hypertension and smoking were most common

risk factors among participants.

6.3 Conclusion

The study revealed that age and severity of stroke are the two factors that affect functional outcome

at discharge and two months post stroke. The findings indicate that increasing age and severe stroke

are associated with decreased functional outcome. Functional level at admission was influencing

functional level at discharge from hospital. The higher the functional level at admission, more the

functional outcome at discharge post stroke. Also hypertension and smoking were the two most

common risk factors associated with stroke. The study found younger stroke patients admitted to a

tertiary set up. In addition, number of rehabilitation sessions was not found significant for functional

outcome at discharge or two months post stroke.

It can therefore be concluded that in an acute stage of stroke, age and severity of stroke at onset

are the two major factors to be given importance for the concern of later functional outcome. Study

on rehabilitation factors such as intensity, duration and different types of rehabilitation need to be

elaborated for better outcomes. This will provide rehabilitation professionals to be more attentive

towards the above-mentioned factors to achieve better outcome. The study emphasizes to promote

stroke unit admissions and care for stroke patients and development of awareness among population

about stroke and associated factors.
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6.4 Significance of the study findings

The results from the study suggest that age should be used in combination with severity of stroke to

anticipate functional outcome after receiving rehabilitation. This will also assist the health care team

in referring the patients to appropriate rehabilitation facility after earlier rehabilitation. Much of the

South African population is rapidly undergoing epidemiological transition with increase exposure to

stroke risk factors. This will result in to increase in the burden of stroke. At this point, identifying

such factors that influence functional outcome will prove beneficial to prevent a long-term burden of

stroke among population.

6.5 Recommendations

6.5.1 Recommendations to the rehabilitation professionals

The mean age was found to be low in the study population. The researcher would like to recommend

the rehabilitation professionals to set up a health promotion intervention that aims to increase aware-

ness about the risk factors of stroke and its outcome. The individuals who have suffered a stroke

should be encouraged about the control of hypertension and refrain from smoking and alcohol. This

would help preventing long-term burden of stroke in young victims.

6.5.2 Recommendations for further research

The questions arose from the current study could be considered in further studies. Further research

should be conducted to study the intensity, frequency and process of different rehabilitation therapies

provided in a tertiary hospital and their effect on functional outcome of stroke patients. At the same

time, follow up study could be conducted to gain knowledge or keep track of patients’ rehabilitation

after discharge. The outcome is required to be studied in a broader aspect of sensory, motor and

cognitive recovery.

There is a need to identify the influence of psychological factors after acute stage of stroke is over,

which might provide better idea on how these factors actually affect lifestyle behavior and what
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implementations are required to address them.

It is recommended by the researcher that the same study should be replicated in other provinces

of South Africa to have a generalized view about the factors and functional outcome of stroke and

provision of rehabilitation over the country.
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What are the benefits of this research? 
The research might not benefit you directly. But the results could be used to improve the services provided 
to stroke patients admitted to Groote Schuur Hospital. 
  
Do I have to be in this research and may I stop participating at any time?   
Your participation in this research is completely voluntary.  You may choose not to take part at all.  If you 
decide to participate in this research, you may stop participating at any time.  If you decide not to 
participate in this study or if you stop participating at any time, you will not be penalized or lose any 
benefits to which you otherwise qualify. Your decision to participate or not participate in this research 
project will not affect your treatment at the hospital in any way 
  
Is any assistance available if I am negatively affected by participating in this study? 
If you are Non-English speaking then you will be asked questions in your home language. 
 
What if I have questions? 
This research is being conducted by PAREKH ISHITA, Department of Physiotherapy at the University 
of the Western Cape.  If you have any questions about the research study itself, please contact PAREKH 
ISHITA at: Cell No.0786 254 608.  
My email id is iparekh87@gmail.com. 
 
Should you have any questions regarding this study and your rights as a research participant or if you wish 
to report any problems you have experienced related to the study, please contact:   
 
Prof. A Rhoda 
University of the Western Cape 
Private Bag X17 
Bellville 7535    
Email: arhoda@uwc.ac.za      
 
This research has been approved by the University of the Western Cape’s Senate Research Committee and 
Ethics Committee. 
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