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Introduction 
Globally, stroke is the third most common cause of disability and an increasing global burden 
(Bertram et al. 2008; Lozano et al. 2012). According to Naghavi et al. (2017), stroke and ischaemic 
heart disease accounted for 85.1% of cardiovascular disease-related deaths globally. Taylor and 
Ntusi (2019) stated that if the current trends in stroke continue, there would be 20 million 
annual stroke-related deaths and 70 million stroke survivors globally by 2030. It is well-
documented that 80% of strokes occur in low- to middle-income countries (LMICs) (Maredza, 
Bertram & Tollman 2015;  Pate et al. 1995; Taylor & Ntusi 2019). A review by Kengne and 
Anderson (2006) indicated that there is also an increased incidence of young stroke in LMICs, 
as compared to high-income countries. This phenomenon affects the Sub-Saharan African 
region in particular (Kengne & Anderson 2006). Furthermore, global trends highlight an 
increased rate of ischaemic stroke in young adults. This increase may be associated with 
infective diseases such as HIV (Boot et al. 2020). South Africa has one of the highest rates of HIV 
and AIDS infections, and young stroke within the country has been attributed to HIV and AIDS 
(Taylor & Ntusi 2019). As a result of the increase in these stroke risk factors, Taylor and Ntusi 
(2019) described an epidemiological transition in South Africa where stroke occurs in a relatively 
younger population.

Background: Health related quality of life (HRQoL) is a determinant of physical, social and 
emotional well-being post-stroke.

Objectives: This study aimed to correlate self-reported HRQoL with activities of daily living 
(ADL) and stroke severity.

Method: A longitudinal observational study was conducted at a rehabilitation centre in the 
Western Cape, South Africa. Stroke inpatients were sampled over 6 months. The Euro-QoL 
Five Dimensions instrument (EQ5D-3L) for self-reported HRQoL, Barthel Index (BI) for 
function and independence in ADL, and modified Rankin Scale (mRS) for stroke severity were 
administered on admission and discharge. Statistical analysis was performed using Statistical 
Package for the Social Sciences (SPSS) version 25.

Results: Of the 54 potential participants, 49 met inclusion criteria and 41 completed reassessments 
(median age 48 years [interquartile range {IQR} 39–60]; median length of stay 53 days [IQR 46–60]). 
Most participants had infarctions (89.90%); with hypertension or diabetes risk factors (73.47% and 
28.57%, respectively). The BI and mRS scores improved significantly (p < 0.001) with very strong 
correlation between scores (rs = -0.874, p < 0.001); indicating a trend of decreased stroke severity as 
function improved. The EQ5D Visual Analog Scale (VAS) scores (p < 0.001) and domains mobility, 
self-care, usual activities (p < 0.001) and pain/discomfort (p = 0.034) improved significantly. The 
anxiety/depression domain showed a non-significant change (p = 0.378). A weak negative 
significant correlation existed between EQ5D VAS and mRS scores (rs = -0.362; p = 0.02); indicating 
a trend that HRQoL was not improving to the degree stroke severity decreased. A weak positive 
significant correlation was seen between EQ5D VAS and BI scores (rs = 0.329; p = 0.036).

Conclusion: Although an improvement was noted in HRQoL, EQ5D VAS scores tended not to 
improve as strongly, despite significant improvements in function and stroke severity. These 
findings demonstrate the need for psychological support and pain management interventions 
for adjustment post-stroke.

Keywords: stroke; cerebrovascular accident; health-related quality of life; function; South 
Africa.
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With the high rate of non-communicable diseases (NCDs), 
lack of physical activity, poor diet and rate of alcohol 
consumption, stroke has become the eighth most common 
cause of years of life lost to illness and ninth cause of disability 
in South Africa  (Bryer et al. 2010; Maredza et al. 2016). The 
potential long-lasting consequences of stroke-related 
disability could be minimised with effective and efficient 
stroke care services. Health related quality of life (HRQoL) is 
a determinant of physical, social and emotional well-being 
post-stroke (Hartigan et al. 2011; Hunger et al. 2012). Hence, 
understanding the subjective perception of an individual’s 
HRQoL with regards to recovery post-stroke may guide the 
planning and delivery of targeted and/or appropriate 
person-centred stroke rehabilitation services.

Stroke-related disability results in a great financial burden on 
stroke survivors and their families because of the stroke-
related care requirements and the patients potentially not 
being able to return to productive activity (Langhorne, 
Bernhardt & Kwakkel 2011; Rhoda 2014). With the increase in 
stroke rate and the number of strokes occurring in LMICs, 
there would be a concomitant increase of stroke-related 
economic burden borne by stroke survivors in these countries 
too (Taylor & Ntusi 2019). Hence, understanding the 
perception of an individual’s HRQoL with regards to recovery 
post stroke is imperative in improving healthcare services 
which are better geared towards stroke recovery (Katona et 
al. 2015; Jalali & Dutta 2012; Tang et al. 2013). Stroke has 
varying degrees of severity which can affect mobility and 
independence in activities of daily living (ADL) which is 
strongly associated with HRQoL (Markus 2012). The HRQoL 
encompasses not only physical health status but psychological, 
social functions as well as environmental factors (Badaru 
et al. 2015). Thus, young stroke may have detrimental effects 
on quality of life at an age in which individuals are productive 
members of society (Hartley et al. 2020).

Recovery post stroke could take months to years, and is a 
formidable journey with many individuals not regaining 
their previous level of function (Yeoh et al. 2019). 
Rehabilitation services are centred around functional status 
with little emphasis on the patient’s perception of function 
and quality of life. A patient’s perception of their function 
and quality of life is essential in post-stroke recovery and a 
determinant for progress as physical, social and emotional 
well-being are inter-related (Duff 2012; Guise et al. 2010; 
Hartigan et al. 2011; Hunger et al. 2012; Ntsiea, Van Aswegen 
& Olorunju 2013). Previous cohort studies report that poor 
HRQoL is associated with depression, which is a common 
occurrence post stroke as 1 in 5 stroke patients experience 
anxiety and 1 in 3 experience depression (Ojagbemi et al. 
2017a, 2017b; Unibaso-Markaida et al. 2019). Anxiety and 
depression within stroke patients are strongly associated 
with poorer functional outcomes, poorer cognitive 
impairment, and family support  (Ojagbemi et al. 2017a). In 
addition, limited social interaction which is inter-related with 
cognitive and functional impairments post stroke, further 
negatively impacts perceptions of HRQoL (Isaac, Stewart & 

Krishnamoorthy 2010; Unibaso-Markaida et al. 2019). 
Previous studies report that greater stroke severity and 
poorer physical functioning adversely affected HRQoL 
(Badaru et al. 2015; Rhoda 2014). In addition, 29% – 85% of 
stroke patients experience anxious and/or depressive 
symptoms which have been shown to negatively influence 
physical functioning (Badaru et al. 2015). The physical 
consequences of stroke in addition to the psychological and 
emotional detriments decrease the social functioning of 
stroke survivors which all adversely affect their HRQoL 
(Badaru et al. 2015). Majority of stroke patients in South 
Africa, are unable to return to previous day to day activities 
and have increased levels of depression and anxiety, which in 
turn affect their overall HRQoL (Rhoda et al. 2014). Previous 
longitudinal studies report that HRQoL in stroke patients 
does improve with rehabilitation 6–12-months post stroke as 
compared to the acute phases (Lynch et al. 2020). However, 
when comparing the HRQoL of stroke patients to age 
matched healthy individuals, the HRQoL of stroke patients 
is poorer (Boot et al. 2020; Rhoda 2014).

Although many studies have reported on the HRQoL post 
stroke in South Africa, this is the first study to correlate 
HRQoL of stroke inpatients using the Euro-QoL Five 
Dimensions instrument (EQ5D) with stroke severity and 
independence in ADL. This tool has been validated and 
shown to be responsive in the stroke population (Dorman 
et al. 1997), and shows good accuracy when completed by a 
proxy (Pickard et al. 2004). In addition, it has been validated 
in the South African population (Jelsma & Ferguson 2004).

Methods
We conducted a prospective longitudinal study with a pre- 
and post-design where patients were assessed upon 
admission and prior discharge from inpatient rehabilitation. 
The Stellenbosch University Health Research Ethics 
Committee (HREC) approved this study (S15/10/232) and 
all participants provided written informed consent. The 
study was conducted at an inpatient rehabilitation setting, 
the Western Cape Rehabilitation Centre (WCRC) based in 
Cape Town, South Africa. The WCRC has a catchment area 
that encompasses the entire Western Cape province as well 
as the surrounding provinces with some admissions from the 
Northern and Eastern Cape provinces. Some patients are also 
referred from neighbouring countries such as Lesotho, 
Zimbabwe and Namibia. 

The data reported in this article pertains to HRQoL (EQ5D), 
stroke severity and functional status (Modified Rankin Scale 
[mRS] and Barthel Index [BI]) which formed part of a larger 
prospective longitudinal descriptive cohort study (Hartley et 
al. 2020). The rehabilitation centre provides high-intensity, 
specialised inpatient rehabilitation, which accepts 
appropriate referrals from all levels of healthcare services 
(i.e. tertiary, secondary, district and primary level healthcare 
services) in South Africa. The rehabilitation team may 
include doctors, physiotherapists, occupational therapists, 
speech therapists, dietetics, as well as appropriate referrals to 
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social workers and psychologists where necessary. Each 
patient is holistically assessed on admission by the 
multidisciplinary team (MDT) and a tailored individualised 
rehabilitation programme is developed (WCRC 2021). These 
patient-centred interventions are tailored to each individual’s 
cognitive and physical abilities as well as mental health 
needs. Rehabilitation is scheduled Monday to Friday, with 30 
min to hourly sessions per therapy session. Sessions with 
psychology and social work services may not be as frequent, 
but are provided to meet specific patients’ needs. The 
intensity and frequency of sessions would be determined by 
each patient’s capacity, endurance and participation in 
therapy along with available therapist resources. Regular 
reassessments and MDT meetings are scheduled throughout 
the rehabilitation process to monitor patient progress and 
make necessary adjustments to goals and interventions. The 
rehabilitation process includes family education and 
discharge planning. In addition, prior to discharge, patients 
may go home for weekend leave to facilitate integration of 
rehabilitation activities at home. Where possible, home visits 
are scheduled to assess the home environment and apply 
interventions appropriately and with feedback, therapists 
may adapt the home environment where necessary (Hartley 
[WCRC] pers. int., 25 August 2015). 

An admissions clerk from the rehabilitation centre assisted 
with the recruitment process and was the liaison between 
rehabilitation clinicians and the primary investigator (PI). All 
stroke patients admitted to the rehabilitation centre were 
eligible for the study. Thus, a convenient sampling method 
was applied over a 6-month period where all eligible 
participants were screened for inclusion in the sample for 
this study. The clinicians were educated on the inclusion 
criteria and referred potential participants to the PI. The PI 
would gain consent from potential participants and verify if 
they met the inclusion criteria via perusing their medical 

records. Participants were included if they were 18 years and 
older, with a first ever stroke, and able to respond to verbal 
cues or commands in English and/or Afrikaans and/or 
isiXhosa (Hartley et al. 2020). There was no upper limit to age 
in terms of eligibility. Participants who did not meet the 
inclusion criteria or were diagnosed with expressive aphasia 
by their treating therapists were excluded. The stroke 
diagnosis in most cases were confirmed by CT-scan or MRI 
by the referring healthcare facility.

Participants were assessed on admission and reassessed on 
discharge. Initially 54 potential participants were screened of 
which 49 met the inclusion criteria. There was a drop-out rate 
of eight participants on account of death unrelated to stroke 
(n = 2) and being discharged prior to reassessment (n = 6). 
This resulted in 41 participants completing reassessment 
prior to discharge (see Figure 1).

Outcome measures utilised on admission and prior to 
discharge included the EQ5D for HRQoL, the mRS for stroke 
severity and the BI for functional status. These measures 
were utilised on admission and prior to discharge by the PI. 
The EQ5D is a self-reported HRQoL measurement tool used 
in various conditions including stroke (Hunger et al. 2012). 
The EQ5D explores five domains namely mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression, 
which have three level descriptors, namely experiencing no 
problems, some problems or extreme problems within each 
domain. Level one is the more favourable option where 
participants experience no difficulty, nor any symptoms, 
whereas level three describes the inability to perform 
mobility, self-care and usual activities or experiencing 
extreme symptoms of pain/discomfort and anxiety/
depression. A separate item within the EQ5D questionnaire is 
the VAS which required participants to score their health 
status using a rating, 0–100; the score 0 being worst and 100 

Source: Hartley, T., Burger, M., Esterhuizen, T.M. & Inglis-Jassiem, G., 2020, ‘Functional outcome of stroke inpatients according to human immunodeficiency virus status: A feasibility study’, African 
Journal of Disability 9(0), a618. https://doi.org/10.4102/ajod.v9i0.618 

FIGURE 1: Recruitment flow chart.
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the best imaginable health status. The English and South 
African Afrikaans and isiXhosa language versions of the 
EQ5D, were previously validated and accepted by the 
European Quality of Life Group (Jelsma & Ferguson 2004; 
Jelsma et al. 2004). This self-reporting measure was also 
found to be valid and reliable in the stroke population 
(Hunger et al. 2012).

The 10-item BI was utilised as a self-report measure to assess 
independence in ADL in the current study. The BI is considered 
the gold standard in measuring functional independence in 
stroke patients and has excellent validity and reliability (Salter 
et al. 2013). Each item of the BI was scored between 0 and 10, 
with a maximum ideal total score of 100. A higher score 
indicated a higher degree of independence (Salter et al. 2013). 
The mRS is a frequently used scale to assess stroke severity or 
level of disability (Kasner 2006) and was used for this purpose 
in the study. The mRS has excellent validity in the assessment 
of stroke patients but lacks reliability in this population 
(Kasner 2006). Patients are given a score of 0–6; 0 being no 
symptoms, 1 indicating no disability despite symptoms, 2 
slight disability, 3 moderate disability, 4 moderately severe 
disability, 5 indicating severe disability, and 6 death (Bonita & 
Beaglehole 1988; Rankin 1957).

Once all data were coded and captured in Microsoft Excel, 
statistical analysis was done. Continuous data including BI 
and mRS were summarised using median, interquartile 
range (IQR) and empirical 95% confidence intervals (CI). 
Statistical analysis was performed using Statistical Package 
for the Social Sciences (SPSS) version 25. Association between 
categorical variables was assessed using the Wilcoxon signed 
ranks test. Differences in distribution of continuous variables 
over different levels of categorical variables were evaluated 
using the Kruskal-Wallis test, and where differences were 
detected, the Dunn’s test was used for pairwise comparisons. 
Statistical significance was assessed at the 5% level. 
Correlations were interpreted as follows: 0.20 – 0.39 = weak; 
0.40 – 0.59 = moderate; 0.60 – 0.79 = strong; and 0.80 – 1.00 = 
very strong (Mukaka 2012).

Results
Demographics
As summarised in Table 1, the median age of participants 
was 48 years, and they had a mean length of stay of 53 days. 
Majority of participants had an infarction-type stroke 
(89.90%) with a nearly equal number of participants 
presenting with left- and right-sided hemiplegia. 
Hypertension and diabetes were the most common stroke 
risk factors (73.47% and 28.57%, respectively), as well as a 
low cluster of differentiation 4 (CD4) count in participants 
with HIV+ diagnosis (n = 9; median CD4 count: 130).

Functional status and stroke severity
The biggest improvement noted on discharge in the mRS 
measure was the decrease in the number of participants scoring 
4; that is, presenting with moderately severe disability, being 

unable to walk without assistance nor being able to attend to 
own bodily needs without assistance. On admission, a total of 
63.27% (n = 31) scored 4 and because of improvement, this 
number significantly reduced to 26.83% (n = 11) on discharge 
with the median score for the sample being 2 (p < 0.001). A 
score of 2 indicated slight disability with participants being 
unable to carry out all previous activities but able to look after 
own affairs without assistance. On discharge, 31.71% (n = 13) of 
participants scored 1, which is indicative of no significant 
disability despite symptoms, which indicates that participants 
were able to carry out all usual duties and activities (see Table 
2). Although these results proved statistically significant, it is 
important to note that the mRS has neither established 
minimally clinically important difference (MCID) nor minimal 
detectable change (MDC) (De Haan et al. 1995).

On admission, the median BI score of 55 indicated severe 
dependence in ADL or maximal assistance required with 
self-care and mobility. The median BI score improved by 35 
points on discharge (median 90; p < 0.001) indicating that 
some assistance was still required with mobility for a few 
participants (see Table 3). The BI has a MDC in score of 4.02 
points (Hsieh et al. 2007), hence the current sample of 
participants demonstrated both a statistically and clinically 
significant functional improvement during inpatient 
rehabilitation. The changes in score on discharge showed a 
very strong negative significant correlation between the mRS 
and the BI (rs = -0.874 p < 0.001) (see Table 4).

Health related quality of life
The median score for the best imaginable health state on 
admission (measured on VAS), increased by 30 on discharge 

TABLE 1: Demographic and stroke related characteristics.
Variables Values

n % Median IQR Range

Sample size
Admission 49 - - - -
Discharge 41 - - - -
Age - - 48 39–60 -
Women 25 51.02 - - -
Type of stroke -
Infarction 44 89.80 - - -
Right CVA (Left hemiplegia) 25 51.02 - - -
Risk factors for stroke -
No known risk factor 2 4.08 - - -
Hypertension 36 73.47 - - -
Diabetes 14 28.57 - - -
Cholesterol 6 12.24 - - -
Smoking 16 32.65 - - -
Substance abuse 3 6.12 - - -
Opportunistic infections 3 6.12 - - -
HIV-1 infection 9 18.37 - - -
CD4 count, mdn (range) - - 130 - 54–883
Time (days) between stroke incident 
and admission, median (IQR)

- - 20 14–28 -

Length of stay (days), median (IQR) - - 53 46–60 -

Source: Hartley, T., Burger, M., Esterhuizen, T.M. & Inglis-Jassiem, G., 2020, ‘Functional 
outcome of stroke inpatients according to human immunodeficiency virus status: A feasibility 
study’, African Journal of Disability 9(0), a618. https://doi.org/10.4102/ajod.v9i0.618 
Mdn, median; IQR, interquartile range; n, number; CVA, cerebrovascular accident.  
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indicating a significant improvement post rehabilitation 
(refer to Table 5). In terms of the EQ5D item descriptors, level 
1 is better than a level 2, hence a negative median difference 
in score would indicate an improvement. All domains except 
anxiety/depression showed a significant improvement in 
their median difference score between admission and 
discharge (refer to Table 5). In comparison to admission, 
participants improved significantly in the functional domains 
of mobility, self-care and usual activity with majority of 
participants reporting no problems in each of these domains 
upon discharge (p < 0.001). Participants experiencing no 
symptoms of pain/discomfort improved from 57.14% to 
68.29% on discharge. Even though the median score for the 
pain/discomfort domain was 0, showing no improvement, 
seven participants improved from a 2 to a 1 score, whereas 
one participant changed from a score of 1–2, hence an overall 
statistically significant improvement was noted (p = 0.034). 
With regards to the anxiety/depression domain, 65.31% of 
participants reported no symptoms of anxiety/depression on 
admission compared to 78.05% reporting no symptoms on 
discharge. Although this domain of anxiety/depression had 
a median change in score of 0, a total of nine participants 
improved from a score of 2 to 1, whereas four regressed from 
a score of 1 to a 2. Hence, no statistically significant findings 
were noted (p = 0.378). On discharge the changes in score 

showed a weak negative significant correlation between the 
EQ5D VAS score and the mRS (rs = -0.362; p = 0.02). A weak 
positive significant correlation was seen between the EQ5D 
VAS score and the BI (rs = 0.329; p = 0.036) (see Table 4).

Discussion
The significant improvements in BI and mRS scores 
upon discharge showed great improvement in functional 
independence and severity in disability. The negative correlation 
between the BI and the mRS in the current study was expected as 
participants’ stroke severity score (mRS) would decrease as they 
became more independent in ADL, while BI would oppositely 
increase as function improved. Thus, the very strong correlation 
(rs = -0.874) may indicate participants’ stroke severity decreased 
to a similar degree to which their independence in ADL improved 
(Langhammer et al. 2017).

Similarly, a significant improvement was seen in all the 
functional domains (i.e. mobility, self-care, usual activities) of 
the EQ5D with most participants scoring in the higher 
percentiles for these domains. However, pain/discomfort 
showed a significant improvement, but not to the same 
degree as functional domains. No significant change was 
seen with regards to the anxiety/depression domain which 
may indicate this domain did not improve to the same 
degree. Functional ability greatly influences HRQoL 
(Abubakar & Isezuo 2012; Delcourt et al. 2011; Howitt et al. 
2011; Raju, Sarma & Pandian 2010). Stroke survivors with 
more severe neurological impairments and therefore more 
residual physical disability post stroke may require long-
term care and assistance with ADL, thus significantly 
reducing their HRQoL (Bettger et al. 2014). Previous literature 
has shown that therapies such as physiotherapy and 
occupational therapy improve physical functioning, and 
hence leads to improvement in overall HRQoL (Christian & 
Fink 2020; Langhammer et al. 2017).

However, the weak correlations between the EQ5D and 
functional measures BI and mRS shows that even though 
stroke severity decreased and functional independence 
increased, the improvement in EQ5D VAS score/perception 

TABLE 3: Functional status measured with Barthel Index ß.
Variables Admission total n = 49 Discharge total n = 41 Median difference (IQR) Wilcoxon Signed Rank test p

Median 55 90 35 5.366 p < 0.001*
IQR 40–75 40–75 10–45 - -

n, number; IQR, interquartile range.
*, indicates statistical significance; ß Barthel Index total score is 100, a higher score indicates higher degree of independence in ADL.

TABLE 4: Correlation between Euro-QoL Five Dimensions instrument Visual 
Analog Scale score, modified Rankin Scale and Barthel Index scores.
Outcome measure 
correlations

Admission scores Discharge scores

EQ5D vs mRS
Correlation coefficient -0.073 -0.362*
p 0.617 0.02
EQ5D vs BI
Correlation coefficient 0.111 0.329*
p 0.449 0.036
mRS vs BI
Correlation coefficient -0.672** -0.874****
p < 0.001 < 0.001

EQ5D, Euro-QoL Five Dimensions instrument; BI, Barthel Index.
*, indicates weak correlation; **, indicates strong correlation; ***, indicates strong 
correlation; ****, indicates very strong correlation.

TABLE 2: Stroke severity measured with Modified Rankin Scale.
Level Admission total n = 49 Discharge total n = 41 Median difference IQR Wilcoxon Signed Rank 

test, test-statistic
p

n % n %

1 0 0.00 13 31.71 -1 -2, 0 4.796 p < 0.001*
2 7 14.29 9 21.95 - - - -
3 9 18.37 7 17.07 - - - -
4 31 63.27 11 26.83 - - - -
5 2 4.08 1 2.44 - - - -
Median 4 2 - - - -
IQR 3–4 1–4 - - - -

n, number; IQR, interquartile range.
*, indicates statistical significance.
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of best imaginable health state did not improve to the same 
degree. Some studies also report poor HRQoL post stroke 
even with minimal to no disability (Lai et al. 2002), while 
others identified functional status as an independent factor 
affecting HRQoL (Abubakar & Isezuo 2012; Katona et al. 
2015). A poorer perceived HRQoL even with significant 
improvement in functional status may be affected by age 
(Abubakar & Isezuo 2012) where having a stroke at a younger 
age may have devastating effects (Hartley et al. 2020).

Because of the general occurrence of musculoskeletal 
impairments and neuropathic pain post stroke, pain and 
discomfort is often a common occurrence in stroke 
survivors and can affect functional ability (Benlidayi & 
Basaran 2013; Kong et al. 2004). Thus, this domain may not 
have improved to the same degree as functional domains. 
In a 2.5-year prospective longitudinal study by Katona 
et al. (2015), the pain/discomfort domain in the EQ5D 
deteriorated twice as much as compared to other EQ5D 
domain improvements seen over time. Previous studies 
report that up to 70% of stroke patients suffer from chronic 
pain (Harrison & Field 2015; Naess, Lunde & Brogger 2012). 
This is concerning as chronic pain may not only impair 
functional ability and increase the risk of depression, but 
further reduce HRQoL and add to the anxiety patients may 

experience post stroke (Benlidayi & Basaran 2013; Harrison 
& Field 2015; Katona et al. 2015; Kong et al. 2004). Moreover, 
even though there is sufficient evidence for effective 
treatment for pain post stroke, previous literature found 
that patients are often not diagnosed, not given the 
appropriate treatment, or not treated at all (Langhorne 
et al. 2000; Widar et al. 2002).

Anxiety/depression was the only domain on the EQ5D to 
not demonstrate a significant improvement. Anxiety and 
depression should not be overlooked as these conditions 
have been closely correlated with poorer physical and 
psychological HRQoL in other stroke survivors (Howitt et al. 
2011). A systematic review reports that 1 in 3 stroke survivors 
in Sub-Saharan Africa suffers from depression (Ojagbemi 
et al. 2017b). In addition, 1 in 5 stroke survivors in Sub-
Saharan Africa suffer from clinical anxiety and more than 
70% of those suffering from anxiety also have depression 
(Ojagbemi et al. 2017b). Abubakar and Isezuo (2012) 
conducted a cross-sectional correlation descriptive study on 
62 patients 3-months post stroke, measuring factors 
influencing HRQoL which included depression measured by 
the Zung depression self-rating scale. The authors found 
depression to be an independent determinant of HRQoL in 
stroke survivors (Abubakar & Isezuo 2012). Other studies, 

TABLE 5: Health-related QoL measured with Euro-QoL Five Dimensions instrument.
Domain Levelø Admission total n = 49 Discharge total n = 41 Median  

difference
IQR Wilcoxon Signed Rank test,  

test-statistic
p

n % n %
EQ5D best imaginable health state scale measured by VAS
EQ5D VAS median - - 30 12.5, 40.0 5.289 p < 0.001*
Median 50 80 - - - -
IQR 40.70 70.90 - - - -
EQ5D domains
Mobility 1† 3 6.12 21 51.22 -1 -1, 0 4.491 p < 0.001*

2‡ 42 85.71 20 48.80 - - - -
3¶ 4 8.16 0 0.00 - - - -

Median 2 1 - - - -
IQR 2-2 1–2 - - - -
Self-care 1† 6 12.24 32 78.05 -1 -1.0, 0 5.112 p < 0.001* 

2‡ 42 85.71 9 21.95 - - - -
3¶ 1 2.04 0 0.00 - - - -

Median 2 1 - - - -
IQR 2–2 1–1 - - - -
Usual activities 1† 3 6.12 24 58.54 -1 -1.5, -0.5 5.072 p < 0.001*

2‡ 24 48.98 16 39.02 - - - -
3¶ 22 44.90 1 2.44 - - - -

Median 2 1 - - - -
IQR 2–3 1–2 - - - -
Pain/discomfort 1† 28 57.14 28 68.29 0 0, 0 2.121 p = 0.034*

2‡ 20 40.82 12 29.27 - - - -
3¶ 1 2,04 1 2.44 - - - -

Median 1 1 - - - -
IQR 1–2 1–2 - - - -
Anxiety/depression 1† 32 65.31 32 78.05 0 0,0 0.881 p = 0.378

2‡ 14 28.57 8 19.51 - - - -
3¶ 3 6.12 1 2.44 - - - -

Median 1 1 - - - -
IQR 1–2 1–1 - - - -

n, number; VAS, Visual Analog Scale; IQR, interquartile range; EQ5D, Euro-QoL Five Dimensions instrument.
*, indicates statistical significance; ø, EQ5D level ranges from 1 to 3; †, being the more favourable category indicating no problems/no symptomsl; ‡, some problems/ moderate symptoms; ¶, unable 
to perform task/severe symptoms in the respective domain.
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reporting the negative effects of anxiety and depression on 
HRQoL, demonstrated that anxiety had a greater impact on 
psychosocial issues as compared to physical health 
(Donnellan et al. 2010; Morris et al. 2013; Raju et al. 2010; 
Tang et al. 2013). Anxiety and depression post stroke further 
reduces return to usual activities, which may result in loss of 
productivity. This may cause added personal and social 
losses (Chen et al. 2019; Harris 2014). The authors report that 
anxiety symptoms may take a while to appear and usually 
occur between 1 month and 1 year post incident. Lynch et al. 
(2020) reported on the long-term outcomes of stroke patients 
discharged into an inpatient facility compared to patients 
being discharged home from acute care. The study found that 
patients discharged home had a poorer HRQoL which may 
be because of less support and increased physical demands 
(Chen et al. 2019; Harris 2014). However, Kainz et al. (2021) 
conducted a 12 month follow up of stroke patients and found 
that patients had a better HRQoL at 12 months as compared 
to their 3-month follow up. Although, these participants 
living with stroke had a poorer reported HRQoL as compared 
to the healthy age-matched population at 12 months. Hence, 
a longer-term approach is needed in order to diagnose, 
monitor and treat these mental health-related symptoms to 
improve overall HRQoL (Katona et al. 2015).

Being that the current median age for our sample was 48 
years, the consequences of stroke may be more devastating 
for these younger participants who are at risk of not returning 
to full function or resume participation and productive 
activity. As at this age, individuals would most likely be 
involved in work and/or be responsible for dependents. 
Young stroke occurring in HIV positive (+) people has 
become a trend in current literature and was a notable 
concern in the current study sample (Hartley et al. 2020; 
Heikinheimo et al. 2012; Taylor & Ntusi 2019).

The younger cohort of stroke survivors in the current study 
may reflect other socioeconomic and physical challenges as 
their day-to-day activities may have required more 
responsibilities. Palmcrantz et al. (2014) conducted a cross-
sectional study in Sweden comparing HRQoL of young 
strokes to the general population using the EQ5D. When 
comparing age and geographically matched groups, the 
young stroke group rated themselves significantly lower in 
most of the domains on the EQ5D except the pain/discomfort 
domain. Even though young strokes are expected to make a 
better recovery than their older counter parts, family 
responsibilities and return to work (RTW) may be greatly 
affected. However, other studies such as the Nigerian study 
conducted by Abubakar and Isezuo (2012) found that age 
had no negative influence on HRQoL.

When comparing the current study sample VAS scores (80) to 
scores of older persons living with stroke (60–75 years), the 
current study sample had a better outcome as would be 
expected with a younger stroke population (Lynch et al. 
2020). However, a systematic review conducted on studies 
with African stroke survivors found that this population had 

a poorer HRQoL as compared to their healthy age-matched 
counter parts (Bello et al. 2021). Similar results were found in 
a South African study which utilised the EQ5D (Jelsma & 
Ferguson 2004). The general public had a higher percentage 
of participants who reported no problems for all functional 
domains but less so for pain/discomfort and anxiety/
depression. The general public also had a higher median VAS 
score (85.1) as compared to the current study population on 
discharge (80) (Jelsma & Ferguson 2004). With regards to the 
pain/discomfort and anxiety/depression domains as well as 
VAS, the current study’s sample may have scored similar or 
higher than the general public as a result of not permanently 
residing at home, not being age matched and having more 
support within the inpatient rehabilitation setting. Rhoda 
(2014), who conducted a similar study in the Western Cape 
but with community dwelling stroke survivors, found that 
people with stroke did poorer in all domains of the EQ5D 
compared to the general public. International studies had 
similar findings to Rhoda (2014), hence these findings 
highlight the negative impact stroke may have on function, 
pain, mental health and overall HRQoL (Naess et al. 2006; 
Unibaso-Markaid et al. 2019).

Quality of life extends to productivity or return to previous 
function such as work. Westerlind et al. (2017) conducted a 
6-year follow up study on RTW of stroke participants under 
63 years in Sweden. These authors linked degree of disability 
on discharge as a potential predictor for RTW post stroke. 
The authors categorised a score of 0–2 on the mRS as 
functional independency and 3–6 as dependency. Those 
participants who scored 0–2 on the mRS were likely to RTW 
and those who scored between 3 and 6 in addition to being 
on sick leave prior to stroke, were not likely to RTW 
(Westerlind et al. 2017). At the 3-year mark, 48.3% of 
participants RTW and at 6 years 74.7% of participants RTW. 
With regards to EQ5D domains, no significant differences 
were seen between those who RTW and those who did not. 
However, a significant difference was seen with regards to 
the EQ5D VAS scores (p = 0.012) with those who RTW rating 
a higher overall HRQoL (Westerlind et al. 2017). This study 
demonstrated a high RTW rate, most likely because of the 
Swedish government providing subsidies to companies who 
employ disabled individuals, in addition to being a high-
income country with tax funded rehabilitation, care and sick 
leave. Even though the current study sample had a median of 
2 on the mRS, South Africa is a middle-income country. 
Therefore, in the South African context, the support given by 
the government in addition to education levels, socio-
economic factors, limited resources and ill equipped health 
system may negatively influence RTW and overall HRQoL 
for people with stroke (De la Cornillere 2007; Kahonde, 
Mlenzana & Rhoda 2010; Kumurenzi et al. 2015; National 
Health Insurance 2011; Ntsiea 2019; Sulla & Zikhali 2018). 
Palmcrantz et al. (2014) found that in addition to RTW in 
young strokes, leisure activities, which is used to cope with 
stroke deficits, were associated with physical health and 
should become an integral part of rehabilitation programmes 
(Carlsson, Moller & Blomstrand 2009; Vestling et al. 2003). 
The findings of this study and previous literature infer that 
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rehabilitation and future studies should focus on psychosocial 
aspects of health and mitigating social barriers to achieve full 
community reintegration (Alguren et al. 2012).

In terms of the South African context, there has been a rapid 
change in the stroke demographic which Taylor and Ntusi 
(2019) referred to as an epidemiological transition. Given that 
global trends indicate an increase in a younger stroke population, 
rehabilitation services should ideally cater for more than safety 
and independence in ADL (Boot et al. 2020; Guise et al. 2010; 
Ntsiea 2019). Previous studies conducted on stroke rehabilitation 
in South Africa report that stroke survivors are discharged 
prematurely because of limited rehabilitation services and have 
a poor recovery rate post discharge from inpatient rehabilitation 
(Ntsiea 2019; Scheffler & Mash 2019). Rehabilitation was often 
focused on functional independence to participate within 
community with little emphasis being placed on barriers 
limiting full social integration and psychosocial aspects (Duff 
2012; Guise et al. 2010; Ntsiea et al. 2013; Scheffler & Mash 2019). 
In addition, stroke patients were further limited in terms of 
education, work and transport upon discharge (Ntsiea 2019). 
Furthermore, accessibility to community rehabilitation services 
or home-based care are limited on account of poor resources, 
transportation difficulties, poor referral systems and lack of 
information about rehabilitation services (De la Cornillere 2007; 
Kahonde et al. 2010; Kumurenzi et al. 2015; Ntsiea 2019; Scheffler 
& Mash 2019).

Thus, regardless of the functional recovery the current study 
sample has gained within inpatient rehabilitation, if this is 
not followed through with adequate community 
rehabilitation aimed at improving the patients perceived 
HRQoL, their anxiety/depression as well as pain/discomfort 
may further deteriorate. This is a great challenge as majority 
of South Africans use the public healthcare system which is 
riddled with inequality in access and distribution of 
healthcare resources, including support and mental 
healthcare services (National Health Insurance 2011).

Limitations
With regards to the limitations in the current study, the 
selection bias (by excluding participants with severe 
communication disorders), the small sample size, recruitment 
from one site, and short follow up period, hindered 
generalisability of results. It is unclear whether HRQoL may 
have regressed on return home as participants no longer had 
the support of the specialist inpatient facility. In addition, 
even though the EQ5D includes the domain of usual 
activities, referring to work and study, specific statistics on 
return to productive activity were not included in the current 
study nor were participants followed up after discharge. 

Recommendations
We recommend that future studies include 6–12 month follow 
up periods to attain information on residential and community 
reintegration as well as return to productive activity and how 
this may impact HRQoL. In addition, a probability sampling 

method for future studies could be used to improve 
generalisation of results. Clinical outcomes within the 
rehabilitation setting need to accommodate for the new stroke 
demographic and potentially longer length of stay to optimise 
recovery to include community reintegration which includes 
participating in civic life, work and education (WHO 2011).

In addition, we recommend that clinicians strategically select 
outcome measures to monitor the person with stroke’s  
perception of HRQoL (and potentially the long-term sequelae of 
pain/discomfort and anxiety and depression). We advocate that 
these person-centred outcomes should be routinely incorporated 
in stroke rehabilitation- and discharge planning along the 
continuum of care from acute care to later stages of community 
reintegration. These intervention and monitoring strategies 
should form integral parts of goal setting during post-stroke 
rehabilitation to foreground patient and family support needs 
and where indicated, earlier referral to psychologists and/or 
community-based stroke support groups. 

Conclusion
Although an improvement was noted in HRQoL of people 
with stroke receiving inpatient rehabilitation, their EQ5D 
VAS scores tended not to improve as strongly, despite 
significant improvements in function and stroke severity. 
These findings demonstrate the need for psychological 
support and pain management interventions for the post-
stroke adjustment. As these physical and psychosocial needs 
may only become more pertinent once people with stroke are 
home and discharged from acute or inpatient rehabilitation 
settings, support services and long-term self-management 
interventions could be better placed, and therefore more 
accessible, at a community level. Implementation of these 
community-based support services may be the key to better 
quality of life and realising productive activity for younger 
stroke survivors in South Africa.
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