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ABSTRACT

Objectives: This study aims to identify the differences in functional abilities between stroke survivors who are human immunodeficiency 
virus (HIV)-positive and HIV-negative.
Patients and methods: This was a retrospective, longitudinal record review of stroke survivors’ files between April 2005 and December 
2010. Of a total of 173 stroke survivors who were admitted to the rehabilitation unit, 141 (75 males, 66 females; mean age 52.7±14.3 years; 
range, 19 to 86 years) met the inclusion criteria. The patients were divided into two groups as HIV-positive (n=21) and HIV-negative (n=120). 
Functional ability was recorded using the admission and discharge BETA® scores.
Results: Ischemic strokes were more prevalent than hemorrhagic strokes (74.5% vs. 25.5%, respectively) with hypertension as the most 
common (31.9%) stroke risk factor. The mean age of stroke onset for HIV-positive patients and HIV-negative patients was 39.6 years and 
54.9 years, respectively. In HIV-positive patients, the mean duration of rehabilitation was 7.5-day shorter than HIV-negative patients. After 
receiving rehabilitation from a multidisciplinary team, the HIV-positive group improved with a mean of 40 points and the HIV-negative 
group improved with a mean of 38 points. The similarities in functional outcome between the HIV-positive and HIV-negative group were 
related to the fact that HIV-positive stroke survivors were relatively younger than the HIV-negative group.
Conclusion: Our study results show that patients who sustain a stroke, are HIV-positive, are receiving antiretroviral therapy and rehabilita-
tion may recover similar to those who are HIV-negative, spending a similar length of stay in a rehabilitation clinic. Therefore, stroke survivors 
who are HIV-positive should receive full rehabilitation similar to any other stroke survivors.
Keywords: Comorbidity; functional ability; human immunodeficiency virus; stroke.

Stroke is a significant contributor to disease 
worldwide[1] and is the second leading cause of death in 
both men and women.[2] It is not only a common cause 
of mortality, but also of morbidity. In general, stroke 
incidence is higher in the Sub-Saharan Africa than in 
developed countries.[3] Hypertension, diabetes, obesity, 
and hypercholesterolemia are known risk factors of 
stroke to which prevention has been focused; however, 
viral infections appear to be an emerging risk factor 
of stroke.[4]

Post-stroke recovery involves complex rehabilitation 
and, thus, differs between individuals. The coexistence 
of psychosocial and cognitive impairments, as 
well as a broad range of other neurological and 
sociodemographic factors has been seen to affect the 

functional recovery of stroke survivors.[5] The main 
goal of stroke rehabilitation is to help the patient to 
achieve his/her highest physical and psychological 
performance, with the ultimate goal of a stroke survivor 
being one of functional independence allowing them to 
return to home and reintegrate back into community.[6]

There are 35 million individuals with human 
immunodeficiency virus (HIV) of which 24.7 million 
are living in the Sub-Saharan Africa.[7] Although new 
cases of HIV infections tend to decline, 2.1 million new 
infection cases have been reported in 2013, indicating a 
38% decline as of 2001.[7] Almost half of all individuals 
with HIV are aware of their disease.[7] Approximately 
86% of HIV-infected patients who are aware of their 
disease in the Sub-Saharan Africa are on antiretroviral 
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therapy (ART).[7] South Africa is regarded as having 
the world’s largest population of individuals with 
acquired immunodeficiency syndrome (AIDS), with 
a prevalence of 18% recorded by the Joint United 
Nations Programme on HIV/AIDS (UNAIDS) Global 
Report[8] and 6.7 to 7.4 million as reported by the 
UNAIDS[9] HIV estimates according to each country. 
An estimated 2.1 million individuals became infected 
with HIV in 2013 worldwide.[7] An individual with 
HIV would go through periods of both wellness and 
illness, but HIV always has a physical, psychological, 
and social impact.[10]

There is a higher prevalence of cerebrovascular risk 
factors in HIV-infected individuals.[11] This increase 
is believed to be caused by the negative effects of 
ART, increasing age and the direct impact of the 
HIV itself.[11] Early-onset atherosclerosis, diabetes, 
lipodystrophy, hypertension, and myocardial 
infarction have been linked to ART treatment.[12] 
Neurological symptoms are the initial manifestations 
of HIV infection in about 10 to 20% of patients.[13] 
Among the HIV-infected population, the male-to-
female ratio of stroke is 1.5:1 with a mean age of 32.1 
years in the female population. Ninety-four percent 
of these strokes are cerebral infarcts and 6% are 
intracranial cerebral hemorrhages with a younger 
population being affected by HIV (Mochan et al. 
2003).[14] A variety of factors may affect functional 
outcome in strokes survivors affected by HIV.

In a study done by Hama et al.,[15] depression and 
apathy were found to be predictors of poor functional 
post-stroke recovery. Motivational levels to participate 
in the rehabilitation process may also be affected 
due to depression.[15] Side effects of medication may 
also affect functional outcome. In addition, HIV-
infected individuals are treated using the highly active 
antiretroviral therapy (HAART) in whom side-effects 
may indirectly affect their quality of life.[15] With the 
introduction of ART drugs, HIV-related mortality has 
been reduced, although this life-extending treatment 
has also certain side-effects which may affect the 
quality of life.[15]

Rusch et al.[11] identified the ‘cycles of illness and 
wellness’ for those on treatment, but more importantly, 
they found that infected individuals’ quality of life 
was affected in physical, psychological, and social 
spheres of life. A large number of individuals infected 
with HIV are also found to suffer from anemia 
resulting in weakness and fatigue.[15] All comorbidities 
may result in reduced energy levels, weakness, and 
poor motivation, thereby, affecting the individual’s 

recovery. Furthermore, the virus may have an impact 
on the digestive tract,[16] leading to a high prevalence 
of gastrointestinal disorders in HIV-infected patients. 
Some individuals also seem to have difficulty in 
performing activities of daily living due to poor 
nutrition.[16]

Post-stroke recovery largely depends on stroke 
type and the existence of a comorbid disease and, as 
previously discussed, the effect of HIV on the body may 
hamper recovery severely.[17] Pain is also an important 
and challenging symptom of HIV, often resulting in 
painful sensory neuropathy and myopathy which, if not 
treated correctly, may lead to chronic pain and hamper 
participation in rehabilitation.[13] Therefore, a stroke 
survivor with HIV may have more comorbidities which 
may affect their functional outcome.

In the present study, we aimed to evaluate the 
differences in functional status between HIV-positive 
and HIV-negative stroke survivors.

PATIENTS AND METHODS

This was a retrospective, longitudinal record review 
of stroke survivors’ medical files. Participants for the 
study were drawn from a rehabilitation unit in the 
North West province of South Africa. The North West 
Province is completely landlocked, making up 0.5% of 
South Africa and is reported as being one of the poorer 
provinces in South Africa.[18] In the 2001 census, 
20% of the population who was ≥20 years old had no 
formal schooling.[18] About 69% of all households in 
the province live in formal dwellings; 22% in informal 
structures, and 5% in traditional structures.[18] The 
rehabilitation unit used for this study serves the whole 
of the North West province, as they are the only 
physical rehabilitation unit in the province.

The study was conducted between April 2005 
and December 2010. This time period was chosen, 
as the rehabilitation unit was using the South 
African Database for Functional Medicine (BETA®[β] 
assessment tool) to keep record of patients’ progress 
at the time. Throughout the study period, there were 
570 admissions to the unit of which 173 were stroke 
survivors. However, 32 participants’ files did not meet 
the inclusion criteria, thus leaving a study group of 
141 participants’ files. Information was captured from 
these files and, then, analyzed. Participants for the 
study were selected, if they had the first incident stroke 
and functional ability was well-documented using the 
BETA® tool from admission to discharge. Patients with 
an unknown HIV status were excluded.
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Of a total of 173 stroke survivors who were admitted 
to the rehabilitation unit, 141 (75 males, 66 females; 
mean age 52.7±14.3 years; range, 19 to 86 years) met 
the inclusion criteria. The patients were divided into 
two groups as HIV-positive (n=21) and HIV-negative 
(n=120).

The study protocol was approved by the Human 
Research Ethics Committee of the University of the 
Witwatersrand (No. M110493). A written informed 
consent was obtained from each participant. Participant 
confidentiality was ensured at all times during data 
collection by not writing participants’ names on the 
data collection forms. File numbers were used on the 
coding sheets to maintain confidentiality. The study 
was conducted in accordance with the principles of the 
Declaration of Helsinki.

Instrumentation and outcome measures

The BETA® tool was used to determine participants’ 
functional ability. The β assessment tool is one of 
three platform level tools designed by the South 
African Database for Functional Medicine (SADFM). 
It allows the assessor to monitor a participants’ 
progress, as it is reported on a weekly basis.[19] It 
is based on the well-known American version, the 
Functional Independence Measure. This tool works 
within the World Health Organization framework 
of the International Classification of Function, 
Disability, and Health.[19] Patients are scored by 

a multi-professional team, covering 18 areas with 
points given between one and seven. Thirteen of the 
items are physical domains and five are cognition 
items. Functional ability is assessed on the basis 
of direct observation. Evaluation domains include 
eating; grooming; bathing; dressing upper body; 
dressing lower body; toileting; bladder management; 
bowel management; transfers: bed, chair, 
wheelchair; transfers: toilet; transfers: tub, shower; 
locomotion: walking, wheelchair; locomotion: stairs; 
comprehension; expression; social interaction; 
problem solving and memory.[19] The higher the 
β-score, the greater the functional ability. A normal 
score for a fully functional individual is 126/126.[19]

The participants’ demographic and clinical 
characteristics were captured using a self-designed 
questionnaire. Data including age, gender, weight, 
race, hospital length of stay, number of strokes, stroke 
subtype, existing comorbidities, date of admission, 
date of discharge, date of stroke, HIV status, and 
whether they were receiving ART drugs and their latest 
CD4 count were recorded.

Statistical analysis

The data collected from the total sample size 
(n=141) was first analyzed using descriptive statistical 
tests to describe the group demographics and clinical 
characteristics. The Shapiro-Wilk expanded test 
was performed to analyze whether the distribution 

Figure 1. Sex, HIV status, and CD4 count of study population.
HIV: Human immunodeficiency virus; CD4: Cluster of differentiation 4; 
ARV: Antiretroviral.

Total number of stroke survivors 2005-2010 (n=173)

Study group (n=141)

75 males (53.2%)
Mean age=54.4±3 years

66 females (46.8%)
Mean age=52.4±3.3 years

Total number of HIV positive individuals=(n=21; 14.9%)

CD4 count <350 mm³=(n=12; 57.1%) CD4 count >350 mm³=(n=9; 42.9%)

Total number on ARV’s=(n=11; 52.4%)

Number of strokes not meeting inclusion criteria: (n=32)
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of the sample means was normal. Categorical data 
were expressed in number and percentage, while 
continuous data were expressed in mean ± standard 
deviation (SD). The chi-square and Fisher’s exact 
tests were used to compare categorical demographic 
and clinical characteristics between the HIV-positive 
and HIV-negative patients. A two-sample t-test 
was used to compare continuous demographic and 
clinical characteristics between the HIV-negative and 
HIV-positive patients, mean admission and discharge 
functional scores between the HIV-negative and 
HIV-positive patients, and to compare the functional 
change in ability of those who were HIV-positive and 
those who were HIV-negative at discharge. Statistical 
analysis was performed using the STATA 10 software 
version 10.2 software (STATA Corp., College Station, 
TX, USA). A p value of <0.05 was considered statistically 
significant with a confidence interval of 95%.

RESULTS

There was no statistically significant difference in 
the demographic and clinical characteristics between 
the HIV-positive and HIV-negative patients. Figure 1 
shows a description of the study group’s gender, HIV 
status, and CD4 count. About 57% of the stroke 
survivors who were HIV-positive had a CD4 count 
below 350 cells/mm3.

The demographic details and clinical 
characteristics of the categorical variables of the study 
group are shown in Table 1. Ischemic strokes were more 
prevalent than hemorrhagic strokes (74.5% vs. 25.5% 
respectively), and hypertension (31.9%) was the most 
common stroke risk factor. The demographic details 
and clinical characteristics of the continuous variables 
of the study group are shown in Table 2. There was 
a discrepancy in age of stroke onset between the 

Table 1. Demographic and clinical characteristics: Categorical variables
HIV positive (n=21) HIV negative (n=120) Total (n=141)

n % n % n %

Gender
Male
Female

8
13

38.1
61.9

67 
53

55.8
44.2

75
66

53.2
46.8

Race
African
Caucasian
Colored
Indian

21
0
0
0

100.0
0.0
0.0
0.0

80
33
6
1

66.7
27.5
5.0
0.9

101
33
6
1

71.6
23.4
4.3
0.7

Subtype
Ischemic
Hemorrhagic

20
1

95.2
4.8

85
35

70.8
29.2

105
36

74.5
5.5

Hypertension 8 34.8 37 31.4 45 31.9

Diabetes 2 9.5 7 5.8 9 6.4

Treatment received: 
Medical officer, 
physiotherapist, occupational 
therapist, clinical psychologist, 
dietician and nursing

21 100.0 120 100.0 141 100.0

HIV: Human immunodeficiency virus.

Table 2. Demographic and clinical characteristics: Continuous variables
HIV positive (n=21) HIV negative (n=120) Total (n=141)

Mean±SD Mean±SD Mean±SD
Age (year) 39.6±10.8 54.9±13.6 52.7±14.3
Length of hospital stay (days) 30.5±8.8 38±15.6 36.9±15.1
Weight (kg) 58.4±16.3 67.1±16.8 65.8±17.0
Stroke duration prior to admission to 
Witrand hospital (days) 

26.2±14.4 25.7±24.0 25.8±22.7

HIV: Human immunodeficiency virus; SD: Standard deviation.
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HIV-positive and HIV-negative patients. The mean age 
of stroke onset in the HIV-positive group was ±15 years 
earlier than those individuals who were HIV-negative. 
The HIV-negative group required approximately a 
week longer of rehabilitation intervention. Both groups 
began their rehabilitation at approximately the same 
time period after the stroke onset.

The participants’ functional abilities were measured 
using the BETA® scores. The results of the functional 
abilities of the study group on admission, at discharge, 
and the change in functional ability from admission 
to discharge are shown in Table 3. The mean BETA® 
scores of the two groups on admission and discharge 
were not statistically significantly different. The mean 
change differences in the scores between the two 
groups were also not statistically significant.

DISCUSSION

In the present study, the male-to-female ratio was 
1.1:1 and 53% of the participants were male. This 
finding is almost similar to that by Mochan et al.’s[14] 
study in which stroke was found in participants with 
a male-to-female ratio of 1.5:1. However, the results 
of this study showed that, within the HIV-positive 
group, more females appeared to be affected by stroke 
than males (13 females to 8 males) with a male-to-
female ratio of 1:1.6. The high number of HIV-infected 
females in this study is a reflection of the UNAIDS[9] 
South African HIV report, indicating that four million 
of the estimated seven million HIV-infected South 
Africans were females. However, stroke affects males at 
an earlier age than females in the general population, 
with females having stroke approximately 4.3 years 
later than men.[20] In several areas in the Sub-Saharan 
Africa, there is a higher prevalence of HIV in young 
women, possibly as a result of greater to infected 
partners, or due to their higher risk of acquiring HIV 
from an infected partner.[21]

Of those individuals infected with HIV, 
12 individuals (57%) had a CD4 count of <350 mm³. In 

South Africa, during the study period, ART drugs were 
administered, when the CD4 count was ≤350 mm³.[22] 
Thus, it is important to note that 11 individuals of the 
study group were receiving ART drugs. It can, therefore, 
be extrapolated that possibly the public health sector 
was implementing this treatment protocol effectively. 
The introduction of ART drugs into the treatment 
regimen has the potential to improve the CD4 count 
which may further prevent the development or onset 
of other diseases, lessening the health burden to a 
degree.[23]

On the other hand, there is a considerable 
difference in age of stroke onset, when comparing the 
individuals who were HIV-positive with those who 
were HIV-negative. The mean age of stroke onset for 
an individual with HIV was 39.6±10.8 years, whereas 
the mean age of stroke onset for individuals who 
did not have HIV was 54.9±13.6 years. In a study 
by Lemogoum et al.,[24] it was reported that stroke 
often affected a younger population in developing 
countries, compared to developed countries. 
Similarly, Tobias et al.[25] found that the mean male 
onset of stroke was 68.9 years and 73.3 years for 
females, with males having ±20% higher prevalence 
rate than females, supporting the older onset of 
stroke in the Western countries. It should be noted 
that the mean age of stroke onset was 54.9 years in the 
HIV-negative group, approximately 14 and 18 years 
earlier than the mean age of stroke onset in males and 
females in the Western countries respectively. Thus, 
although it has been shown that age of stroke onset in 
developing countries is lower than that of developed 
countries, it is worth noting that the age of stroke 
onset in HIV-positive patients is lower than that of 
HIV-negative individuals within the same country.

The two subtypes of stroke appear in both clinical 
groups, i.e. the HIV-positive and HIV-negative 
individuals. Consistent with the literature, ischemic 
strokes were more common than hemorrhagic strokes 
with a ratio of 3:1.[20,25-29] The risk for an ischemic stroke 
is a further three to four-fold higher in individuals 

Table 3. Functional ability based on mean BETA® scores
HIV positive (n=21) HIV negative (n=120) p

Mean±SD Mean±SD Mean±SD
Beta scores on admission 56±21 60±25 0.53
Beta scores at discharge 96±28 97±23 0.60
Mean Beta scores change from 
admission to discharge

40±19 38±20 0.88

HIV: Human immunodeficiency virus; SD: Standard deviation; Test: Two sample t test; Significance: p<0.05.
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with hypertension which is important, when one 
considers the importance of hypertension as a stroke 
risk factor.[26] Lemogoum et al.[24] found that, despite 
cerebral hemorrhage being a leading cause of stroke 
fatality in the Sub-Saharan Africa, cerebral infarction 
occurred more often. Regarding risk factors for stroke, 
hypertension far exceeded the others, affecting 34.8% in 
the HIV-positive group and 31.4% in the HIV-negative 
group. Benjamin et al.[30] found that hypertension 
affected 80% of the stroke survivors in their study. 
Despite the vast difference in numbers within each 
of the study groups, this study confirmed this trend. 
Hypertension is the most consistent and powerful 
predictor of stroke and is involved in approximately 
70% of all strokes.[24] Treatment of hypertension has 
the potential to reduce stroke risk by 35 to 40%, yet 
surveys still indicate poor control of hypertension in 
Africa.[23] Therefore, public education and awareness 
on stroke risk factors would greatly assist in lessening 
the social and economic burden of stroke.

Diabetes affected 9.5% of individuals with HIV, 
as opposed to 5.8% of individuals without HIV. This 
finding validates Young et al.’s[31] findings which 
indicated that individuals with HIV were at a higher 
risk of developing diabetes. The rapid leap toward 
urbanization in the Sub-Saharan Africa has been 
argued to lead to a rise in the prevalence of diabetes 
and other cardiovascular diseases.[32]

In the present study, we found that the mean 
length of hospital stay was 30.5±8.8 days and 
38±15.6 days in the HIV-positive and HIV-negative 
patients, respectively. This discrepancy can be a 
result of the notably younger HIV-positive group in 
this study. It can be argued that the advantage of age 
on recovery in this group may result in gaining, on 
average, a similar number of points on the BETA® 
scale with those individuals without HIV. It must be 
mentioned that this gain in points also occurred over 
a shorter time period. Thus, one could reason that 
age was the determining factor for more effective and 
positive outcomes. However, when looking at the bigger 
picture, a younger population of individuals is being 
affected by stroke due to their HIV status. This could 
result in the growth of a younger disabled population, 
possibly resulting in an increase in the applications 
for disability grants. If younger individuals are not 
working, one can assume a negative effect on their 
work force and labor, if return to work is not possible.

Functional ability was determined by the 
individual’s Beta scores out of 126. Both HIV-positive 
and HIV-negative individuals were admitted at 
approximately the same amount of time post-stroke, 

26.2 and 25.7 days, respectively. This might have 
contributed to some extent to slight differences in the 
functional ability between the two groups.

The mean BETA® scores for individuals with HIV 
was 56 points and for individuals without HIV was 
60 at the time of admission. The recovery of motor 
function has been documented to occur most effectively 
during the first month post-stroke, allowing for the 
improvement of motor deficits.[33,34] In both groups, 
the rehabilitation process began at approximately the 
same period of time after stroke. Functional recovery is 
influenced by an array of biological and environmental 
factors.[34] Having rehabilitation at a similar timeframe 
after stroke eliminates any bias toward a specific group.

Age at stroke onset appeared to be the greatest 
variance between the HIV-negative group and the 
HIV-positive group. This is more than likely as 
a result of the age of the group most at risk of 
developing HIV.[29] Prior to their commencement of 
rehabilitation, it should be taken into account that 
neurological recovery requires a degree of brain 
reorganization and that with age comes a certain 
degree of neuronal loss.[35] Neuroplasticity is the ability 
of the central nervous system to respond to internal 
and external stimuli by reorganizing its structure, 
function, and connections.[36] Normal ageing is 
associated with a decline in cognitive function and 
reduced plasticity.[36] These negative changes can be 
experienced as reductions in the processing speed, 
working memory, and peripheral nervous system 
functions; all of which may be associated with poorer 
rehabilitation outcomes.[36] Consequently, one should 
expect a difference between the groups’ performance 
and ability to rehabilitate.

After receiving rehabilitation from a 
multidisciplinary team, the HIV-positive group 
was discharged with a mean functional score of 96 
points and the HIV-negative group on 97 points. 
Inconsistencies in the day-to-day treatment were 
minimized in this study, as all stroke survivors had 
the same time period and level of treatment intensity 
on a daily basis. It is also important to note that 
some functional recovery occurs spontaneously as 
a result of the resolution of edema in the brain, as 
well as possible recovery of tissue function in tissues 
that were ischemic, but not destroyed.[37] Despite 
the negative effects of HIV and ART drugs on the 
body and its physical performance, the effect of 
treatment in helping to achieve immune restoration 
is effective.[38] Therefore, the fact that a younger 
population of individuals suffering from HIV, but are 
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being treated with ART drugs are relatively stronger 
individuals to approach the rehabilitation process 
with more energy and better muscle strength.

During their stay, the patients with HIV improved 
with an average of 40 points and the individuals without 
HIV by 38 points. This change in scores appears similar 
for both groups; however, the individuals without 
HIV took on average eight-day longer to achieve this 
increase in points. Again, age can be considered as 
the decisive factor when analyzing this difference 
in the length of stay. Neural plasticity is critical for 
functional recovery and this occurs more effectively in 
younger individuals.[39] When performing the various 
t-tests there were, indeed, no significant differences 
between the two different clinical groups.

Nonetheless, in statistical analysis, the small 
sample size of HIV-positive individuals in this 
study did not provide sufficient power against the 
HIV-negative individuals. The vast difference in 
numbers of the two groups also has an inf luence 
on the generalizability of the results of this study. 
Brief ly, data are for the period 2005 and 2010 which 
may not be a ref lection of the current outcomes.

In conclusion, despite statistically non-significant 
findings when comparing the HIV-positive and 
HIV-negative groups’ functional outcomes, this study 
yielded interesting results. There was a considerable 
difference in the age of stroke onset between the 
two groups. The HIV-positive group was younger, 
achieved their increase in score over a period that 
was 7.5 days shorter than those in the HIV-negative 
group. We can infer from these findings that stroke 
survivors who are HIV-positive and are on ART and 
rehabilitation may recover similar to those who are 
HIV-negative, spending a similar length of stay in a 
rehabilitation clinic. Therefore, stroke survivors who 
are HIV-positive should receive full rehabilitation 
similar to any other stroke survivors.
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