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Introduction
Stroke is the second leading cause of death and the third highest cause of disability globally 
(Johnston, Mendis & Mathers 2009). Although more than 85% of people who suffer from stroke 
are living in low- and middle-income countries, most research, as well as most prevention and 
intervention initiatives, is facilitated in high-income countries (Feigin et al. 2009; Johnston et al. 
2009; Strong, Mathers & Bonita 2007). The incidence of stroke in Africa has increased in the last 
two decades (Owolabi et al. 2015). This increase has been attributed to lack of knowledge regarding 
stroke and poor control of the increasing stroke risk factors among the population (Akinyemi 
et  al. 2009; Mensah 2008; Njoku & Aduloju 2004; Owolabi et al. 2015). Moreover, infectious 
diseases are more often prioritised in low-income countries; consequently, inadequate resources 
are allocated for stroke prevention and rehabilitation (Johnston et al. 2009; Owolabi et al. 2015).

No studies are available regarding assessing the impact of stroke among people in Uganda 
(Chin 2012), and this knowledge is essential for the development of care and rehabilitation 
interventions.

People with fatal stroke or mild stroke often do not present to hospitals (Owolabi et al. 2015). 
This introduces a bias in the registration of new cases of stroke as well as in reliable reports of 
death after stroke. Subsequently, studies on population-based groups of people with stroke are 
lacking in Uganda and other sub-Saharan African countries. A substantial number of patients 
with stroke receive their initial care in Mulago National Referral Hospital in Kampala; the 
admission records reveal that every month 22–30 people receive their initial care after stroke 

Background: Knowledge about perceived impact of stroke on everyday life as well as 
rehabilitation needs after stroke in Uganda is necessary to identify and develop rehabilitation 
interventions.

Objectives: To explore and describe clinical characteristics and functioning during the acute or 
subacute phase and chronic phase, as well as the impact of stroke on everyday life during the 
chronic phase in stroke survivors in central Uganda.

Method: A cross-sectional observational study was conducted on a consecutively included 
acute or subacute (n = 58) sample and a chronic (n = 62) sample. Face-to-face interviews were 
conducted to collect demographic information and clinical characteristics. The Scandinavian 
Stroke Scale (SSS) was used to collect clinical characteristics, assess neurological impairment 
and define stroke severity. The Barthel Index was used to assess the level of dependence in 
activities of daily living. In addition, the Stroke Impact Scale (SIS) 3.0 Uganda version was 
used to assess the impact of stroke in everyday life as perceived by the individuals in the 
chronic sample receiving rehabilitation.

Results: The mean age of the acute/subacute sample was 49 years and 81% had moderate or 
severe stroke. The mean age of the chronic rehabilitation group was 53 years and 58% had mild 
stroke. Time since onset in the acute sample was between 2 days and 3 weeks, and time since 
onset for the chronic sample varied between 3 months and 3 years. Strength, hand function 
and participation were the most impacted SIS domains in the chronic sample.

Conclusion: People with severe and moderate stroke were more likely to be admitted to 
Mulago Hospital. The mean age in the study sample was lower than that in high-income 
countries. Further knowledge is needed regarding the impact of stroke to develop guidelines 
for stroke rehabilitation interventions feasible in the Ugandan healthcare context in both rural 
and urban areas.
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onset in the Neurology Ward (Chin 2012; Kwarisima et al. 
2014). Because of long distances from their homes, coupled 
with poor public transport and heavy traffic congestion in 
Kampala city, many people with stroke experience the onset 
of neurological symptoms several days before presenting at 
Mulago Hospital (Chin 2012). As a result, the situation of 
people living with the consequences of stroke in Uganda is, 
on the whole, sparsely explored (Chin 2012), while stroke 
mortality is 44% (Kwarisima et al. 2014). The proportion of 
people with stroke who attend rehabilitation at Mulago 
Hospital has been reported to be low and is probably 
because of challenges of transport from home to the 
rehabilitation centre, lack of appreciation of the value of 
rehabilitation and challenges with resources both at family 
and hospital levels. Thus, it is very important to explore 
people’s perceived impact of stroke in their everyday life 
and the need for rehabilitation after the acute phase of 
stroke, of which there is very little knowledge.

We know from previous studies conducted in high-income 
countries that the impact of stroke on the individual is always 
unanticipated and the impact, resulting in activity limitation 
and poor life satisfaction, can be devastating (Lai et al. 2003). 
The impact of stroke for the individual can be assessed by the 
degree of disability, for example ability to perform daily 
activities such as self-maintenance, household chores and 
mobility, which often persists for a long time (Norrving & 
Kissela 2013; Palmer & Glass 2003).

Research has shown that age, gender, dependency in activities 
in daily living (ADL), lack of social support and medical or 
psychological factors may affect the impact of stroke (Nichols-
Larsen et al. 2005). Old age and co-morbidities such as 
diabetes mellitus may be associated with low-activity 
performance in persons with stroke (Lai et al. 2002).

Standardised assessment instruments can be utilised to 
reliably identify people’s need for rehabilitation after stroke. 
Tistad et al. (2012) found that the perceived needs of people 
with stroke did not correlate completely with that assessed 
by healthcare professionals using established standardised 
instruments. Therefore, the perceptions of the individuals 
with stroke should also be explored and addressed by 
healthcare professionals.

In Uganda there is a lack of knowledge regarding how people 
with stroke perceive the impact of stroke on their lives 
(Nakibuuka et al. 2014). This can be assessed using the Stroke 
Impact Scale (SIS), a recommended measure for use in 
rehabilitation research that was developed from the 
perspective of, and with input from, patients with stroke, 
caregivers and health professionals with stroke expertise 
(Duncan et al. 2003). The SIS incorporates meaningful 
domains of functioning and health-related quality of life into 
one self-reported questionnaire. The SIS instrument has been 
culturally adapted, translated into the Luganda language 
and psychometrically tested in the Ugandan culture 
(Kamwesiga et al. 2016). The results indicated that the SIS 

was a valid instrument (SIS 3.0-Uganda) that could be used 
for evaluating the perceived impact of stroke. Therefore, this 
study focused on the clinical characteristics and perceived 
impact of stroke in order to generate knowledge about the 
need for rehabilitation by people with stroke in Uganda.

Study objectives
The objectives of this study were to explore and describe the 
clinical characteristics and functioning during the acute/
subacute phase and the chronic phase, as well as the impact 
of stroke on everyday life during the chronic phase in stroke 
survivors in central Uganda.

Specific aims
The following were the specific aims of the study:

•	 to describe the clinical characteristics and functioning of 
people with acute or subacute stroke admitted to Mulago 
National Referral Hospital in Kampala

•	 to describe the clinical characteristics, functioning and 
perceived impact of stroke in a sample of people receiving 
rehabilitation in the chronic phase after stroke.

Methods
A cross-sectional study design was used.

Context for the study
Mulago Hospital is the largest public hospital and 
primarily receives severely ill patients, including stroke 
patients, from all regions of Uganda (population 34.9 
million). The hospital is situated 3 km from Kampala city 
centre (population 1.6 million). For further rehabilitation, 
persons with stroke can attend as outpatients at the Stroke 
Rehabilitation Centre just outside Kampala and at the 
Mulago Hospital Physiotherapy Department located in 
Mulago Hospital. At the time of the study, these were the 
only units providing rehabilitation to people with stroke 
after discharge from hospital.

Participants
The inclusion criteria for the acute and the rehabilitation 
samples were as follows: (1) stroke diagnosis in medical 
records, first or recurrent, confirmed by a computed 
tomography (CT) scan or clinical assessment, (2) age not 
more than 75 years, (3) no psychiatric diagnosis, (4) able to 
understand and respond to instructions in English or 
Luganda, (5) admitted to the Neurology Ward for treatment 
for acute stroke or (6) 3 months since onset but less than 3 
years post-stroke for the chronic sample receiving 
rehabilitation. The participants in the acute sample were 
consecutively identified following admission to the 
Neurology Ward within 1–3 weeks after stroke onset. 
Participants in the chronic sample were persons with stroke 
who were outpatients at the Stroke Rehabilitation Centre or 
at the Mulago Hospital Physiotherapy Department.
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Data collection and instruments
A protocol was developed to collect demographic data and 
clinical characteristics including age, gender, marital status, 
handedness, number of children, work status, level of 
education and housing as well as type of stroke, side of 
body affected by stroke and rehabilitation received. Data 
were collected from September 2013 to April 2015. The first 
author and a trained research assistant provided both 
oral  and written information about the study to the 
participants after which they were invited to participate 
and to sign a consent form. People with stroke who were 
not able to sign because of current disability could authorise 
a caregiver to sign on their behalf. Information on stroke 
diagnosis and type of stroke was collected from the medical 
records. Face-to-face interviews were conducted to collect 
the information on demographic data and clinical 
characteristics from both the acute/subacute and the 
sample receiving rehabilitation. The face-to-face interviews 
were conducted where it was appropriate for the 
participants to meet the data collector: in the hospital, in 
the rehabilitation unit or in the participant’s home. The 
interviews lasted for 45–60 min.

Scandinavian Stroke Scale (SSS) was used to collect 
clinical characteristics, assess neurological impairment 
and define stroke severity in three categories: mild (43–
58), moderate (26–42) and severe (0–25) (Askim et al. 2016; 
Christensen, Boysen & Truelsen 2005; Luvizutto et al. 
2012). The SSS is designed to give a score based on the 
level of consciousness, eye movement, orientation, speech, 
hand and leg movement, gait and facial paralysis. The SSS 
total score and scores on individual items are reported. 
The SSS has been used extensively in clinical trials and 
has been shown to have high inter-observer reliability 
(0.93) and high concurrent validity (0.94–0.98), especially 
when performed face-to-face (Barber et al. 2003). The SSS 
scores range from 0 to 58 points, where 0 is severe and 58 
is the total score.

Barthel Index (BI) was used to assess the level of dependence 
in activities of daily living (ADL) (Mahoney & Barthel 1965). 
Barthel Index assesses 10 items of ADL: feeding, bathing, 
grooming, dressing, bowel control, toileting, transferring 
from chair to bed and back, walking on level surface, and 
ascending and descending stairs. Item scores are summarised 
to give a range of scores from 0 (totally dependent) to 100 
(totally independent). The BI is widely used and has been 
shown to have high reliability and validity when used for 
people with stroke (Lai et al. 2002).

The BI has been shown to be so sensitive that it can detect 
the onset of a need for assistance, which is of high clinical 
relevance (Wade & Collin 1988). ADL abilities were 
evaluated by identifying the total score of BI and then 
classified into three categories: independent (91–100), with 
help (60–90) and dependent (≤59). Dependent was defined 
as the need for  personal assistance and independent 
was defined as independent activity performance with or 

without the use of  assistive devices (Gill, Williams & 
Tinetti 1995).

The Stroke Impact Scale 3.0 (SIS) was designed to assess 
the perception of the individual with stroke on functioning 
in everyday life in eight domains: strength, hand function, 
ADL/instrumental activities of daily living (IADL), 
mobility, communication, emotion, memory and thinking, 
and participation. The SIS version 3.0 includes 59 items 
within these eight domains (Duncan et al. 2003). The SIS 
aggregated score ranges from 0 to 100; the higher the score, 
the lower the perceived impact of stroke, that is, fewer 
problems in everyday life. The SIS 3.0 also includes a 
question to assess participants’ global perception of 
recovery presented in a vertical analogue scale ranging 
from ‘0 = no recovery to 100 = full recovery’. The SIS 3.0 
Uganda version (Kamwesiga et al. 2016) was used to assess 
the perceived impact of stroke in the chronic rehabilitation 
sample only because some of the items in SIS concern 
stroke survivors’ perceptions no earlier than 4 weeks after 
stroke onset.

Data analysis
Descriptive statistics were used to describe the acute and chronic 
samples (Allen et al. 2012) regarding demographic and clinical 
characteristics, functioning and perceived impact of stroke. The 
SIS aggregated scores in each domain were generated using an 
algorithm (Duncan et al. 1999). The results in the chronic sample 
receiving rehabilitation on reported impact of stroke were 
described based on these aggregated scores.

Ethical considerations
Ethical approval was granted by the ethical review committee 
of the Uganda National Council for Science and Technology 
(ethics approval number: HS 703). Ethical approval for the 
study was obtained and renewed yearly.

Results
A total of 120 participants with stroke were included in the 
study. At the time of the study, 58 participants were receiving 
acute care on the Neurology Ward and 62 participants were 
undergoing rehabilitation at the Stroke Rehabilitation Centre 
or Mulago Hospital Physiotherapy Clinic. It was not possible 
to contact participants receiving acute care on the Neurology 
Ward for follow-up after discharge; the attrition rate was 
almost 100%. The participants’ demographic characteristics 
are shown in Table 1 and their clinical characteristics are 
shown in Table 2 for both samples.

The majority of the participants in the acute sample were 
admitted to the Neurology Ward 1–2 days after stroke onset. 
The acute sample had a mean BI score of 51, and 88% were 
dependent in the performance of ADL. The majority (81%) of 
the acute sample had moderate to severe stroke according to 
the SSS, with 40% having severe post-stroke neurological 
impairment.
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According to BI scores, 31% of the chronic sampe receiving 
rehabilitation were independent in ADL, while 42% were 
in need of some help and 27% were dependent in ADL. The 
majority (58%) of participants in the chronic group had mild 
neurological impairment according to the SSS and 3% had 
very severe neurological impairment.

Table 3 presents the perceived impact of stroke (SIS) in 
the chronic rehabilitation sample. Participants perceived 
the greatest impact of stroke in the domains of strength, 
participation and hand function, with domain scores of 

44.7, 36.5 and 28.8, respectively. Furthermore, hand 
function had the lowest median score of 10. The domains 
of communication and memory and thinking had the 
highest mean scores of 84.4 and 85.1, respectively. Self-
reported recovery ranged from 40 to 90, with a median 
of 60.

TABLE 1: Socio-demographics of the study participants.
Participants  
with stroke

Included at  
stroke unit†

Included at  
rehabilitation unit‡

n SD % n SD %

Age (years)

 Mean 49 14.2 - 53.1 14.2 -

Gender

 Men 22 - 38 29 - 47

 Women 36 - 62 33 - 53

Born in Uganda 57 - 98 58 - 94

Not born in Uganda 1 - 02 4 - 06

Number of children 

 Mean 5.6 3.8 - 5.9 3.4 -

 No data 2 - - 4 - -

Number of children 
living at home

 Mean 3.0 2.6 - 2.9 2.6 -

 No data 12 - - 18 - -

Level of education

 No education 4 - 07 4 - 07

 Primary school 27 - 47 17 - 27

 Secondary school 19 - 33 22 - 36

 Tertiary school 6 - 10 8 - 13

 University 2 - 03 9 - 14

 No data - - - 2 - 3

Working before stroke
 Yes 40 - 67 45 - 73
 No 18 - 33 17 - 27

Housing

 Own house 33 - 57 46 - 74

 Rented 11 - 19 9 - 14

 Own apartment 8 - 14 1 - 02

 Staff quarters 4 - 07 2 - 03

 �Living with relative 2 - 03 4 - 7

Marital status

 �Married, living 
together

31 - 53 39 - 63

 �Married, not living 
together

6 - 10 1 - 02

 Single/widowed 21 - 37 22 - 35

Used assistive aids 
before stroke 

 Yes 02 - 03 0 - 0

 No 56 - 97 62 - 100

Source of family income

 Small business 23 - 40 22 - 36

 Employed 13 - 22 18 - 29

 �Temporary 
employment

16 - 28 15 - 24

 No data 06 - 10 07 - 11

†, n = 58; age range 16–74; ‡, n = 62; age range 19–75.
SD, standard deviation.

TABLE 2: Clinical characteristics of the participants (n = 120).
Participants  
with stroke

Included at  
stroke unit†

Included at  
rehabilitation unit‡

n % n %

Dependency by Barthel 
Index (BI)

 Dependent (0–59) 51 88 17 27

 �Moderately 
dependent (60–90)

2 3 26 42

 Independent (91–100) 5 9 19 31

Stroke severity 
as per SSS

 Mild (SSS=43–58) 7 12 36 58

 �Moderate 
(SSS=26–42)

24 41 21 34

 Severe (SSS=0–25) 23 40 2 3

 No data 4 7 3 5

Hemisphere

 Right 25 43 31 50

 Left 33 57 31 50

Type of stroke

 Haemorrhage 9 15 6 10

 Infarct 25 43 33 53

 Unspecified stroke 1 2 2 3

 No data 23 40 21 34

SSS: Handedness

 Right 52 90 58 94

 Left 6 10 4 6

SSS: Speech production 

 No aphasia 19 33 40 64

 Limited vocabulary 17 29 13 21

  Aphasic 18 21 6 10

  No data 4 7 3 5

SSS: Hand motor power

 Normal strength 3 5 10 16

 Motor impairment 13 24 28 45

 Paralysis 37 64 21 34

 No data 4 7 3 5

SSS: Gait

 Walks 5 m without aid 5 09 22 36

 Walks with aid 1 2 16 26

 �Walks with aid & help 
of another person

7 12 09 15

 Unable to walk 41 71 11 18

 No data 4 7 3 5

SSS: Orientation

 �Oriented (correct for 
time, place and 
person)

29 50 51 82

 Disoriented 25 44 8 13

 No data 4 7 3 5

SSS: Leg Motor Power

 Normal strength 2 4 10 16

 Motor impairment 17 29 39 63

 Paralysis 35 60 10 16

 No data 4 7 3 5

†, n = 58; ‡, n = 62.
SSS, Scandinavian Stroke Scale.
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Discussion
Uganda is one of the low-income countries where stroke is 
becoming a serious public health concern (Chan 2015). This 
study is the first to describe the clinical characteristics, 
functioning and perceived impact of stroke in a chronic 
sample receiving rehabilitation in Uganda. The mean age in 
the acute and the chronic rehabilitation samples was low, 49 
and 53 years, respectively. The majority of the participants in 
the acute sample had moderate or severe neurological 
impairment, indicating that this group was more likely to 
seek medical attention and be admitted to Mulago Hospital 
in Kampala, which was also found by Lawson (2004).

Although more than half of the chronic sample had had a 
mild stroke, it is plausible that people with milder impairment 
might not seek medical advice, as has been suggested by 
Owolabi et al. (2015). The SIS domains perceived as most 
impacted by the participants in the chronic rehabilitation 
sample were strength, hand function and participation.

The mean age of this study population is 49 years, and it 
reflects previous studies that have shown that stroke affects a 
young population in Uganda and other sub-Saharan African 
countries, compared to a mean age of 75 years for stroke in 
high-income countries (Cossi et al. 2012; Kwarisima et al. 
2014). The young Ugandan population has a life expectancy 
of 58 years and appears to be compromised by HIV and AIDS 
and other communicable diseases. Greater attention needs to 
be focused on prevention strategies to target risk factors so 
that the incidence of non-communicable disabling conditions 
can be reduced.

More women than men with stroke were included in both the 
acute and the rehabilitation samples. This gender difference 
is in agreement with previous reports, which have suggested 
that women have a higher probability of seeking treatment at 
cheaper government hospitals (Lawson 2004). Previous 
studies (Bwala 1989; Garbusinski et al. 2005; Kwarisima et al. 
2014; Njoku & Aduloju 2004) have also shown that women 
have more severe strokes that require hospital admission. 
Furthermore, a study from Tanzania showed that the number 
of women affected by stroke was higher than that of men, 
and women were generally more disabled and dependent 

than men (Walker et al. 2000). In contrast, study findings 
from Nigeria and Tanzania suggest that males with stroke 
outnumber their female counterparts (Garbusinski et al. 
2005; Walker et al. 2000).

In this study, ischaemic stroke was found to be the most 
common type of stroke, which is in agreement with an earlier 
study in Uganda (Kwarisima et al. 2014). The same result was 
reported in a study from Tanzania at Muhimbili National 
Referral Hospital (Mlay & Bakari 2010) but is in contrast to 
the findings from studies in Nigeria (Njoku & Aduloju 2004) 
where haemorrhagic stroke has been reported to be more 
common than ischaemic stroke.

The result from SIS 3.0 Uganda version showed that strength, 
hand function and participation were the most impacted SIS 
domains with low mean scores for the rehabilitation sample. 
Our findings concur with those from other studies using the 
SIS (Guidetti et al. 2014; Lai et al. 2002; Nichols-Larsen et al. 
2005), but these domain scores were even lower in the 
Ugandan sample. The mean scores in other SIS domains 
such as emotion, ADL/IADL and mobility were lower than 
in a Swedish study (Guidetti et al. 2014), although the 
findings showed trends similar to previous studies (Carod-
Artal et al. 2008; Duncan et al. 2003). A plausible reason for 
the reported high impact on hand function and participation 
could be that people with stroke who were referred to 
physiotherapy in the subacute phase had impaired hand 
function and decreased physical strength. Hand function is 
necessary for performing activities in almost all contexts. In 
the cultural context of this study, hand function might be 
even more vital than in high-income countries because more 
households in Uganda earn their living from work for which 
physical strength and fine motor ability are essential, such as 
for gardening, construction work and handicrafts; this is also 
shown in a study from Rwanda (Urimubenshi 2015). Any 
hand impairment could have been perceived as a serious 
restriction to participation in daily life. There was a low 
perceived impact on memory and thinking and emotion 
domains. One explanation could be that such impairments 
may be less obvious in everyday life than perceptions of 
physical limitations (Lai et al. 2002).

Methodological considerations
One strength of this study, even though the study samples 
were small, was the similarity of the demographic 
characteristics with those in previous studies on people with 
stroke in other sub-Saharan countries (Bwala 1989; Cossi 
et  al. 2012; Garbusinski et al. 2005; Walker et al. 2000). In 
addition, the mean age and other characteristics are in line 
with results previously reported for a group of people with 
stroke from Uganda (Nakibuuka et al. 2014). However, the 
results should be translated with caution to the broader 
population of people with stroke in Uganda and sub-Saharan 
Africa as this study involved a small number of participants 
in an urban and peri-urban sample. Moreover, the study 
applies commonly used and well-established assessment 
instruments such as the BI, SSS and SIS. Furthermore, with 

TABLE 3: The Stroke Impact Scale 3.0 aggregate domain scores and self-rated 
recovery (n = 62).
SIS domains Mean domain 

score
SD Median domain 

score
Range domain 

score

Strength 44.7 27.6 37.5 0.0–100.0
Memory and 
thinking

85.1 19.4 92.9 21.4–100.0

Emotions 64.3 15.6 63.9 27.8–100.0
Communication 84.4 22.9 96.4 0.0–100.0
ADL/IADL 55.4 27.2 52.5 17.5–100.0
Mobility 59.0 25.9 62.5 5.6–100.0
Hand function 28.8 34.9 10.0 0.0–100.0
Participation 36.5 21.1 34.1 4.6–91.0
Stroke recovery 59.0 14.0 60.0 40.0–90.0

SIS, Stroke Impact Scale; SD, standard deviation; ADL/IADL, activities in daily living/
instrumental activities of daily living.
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regard to stroke severity, the measurements represent the 
patient perspective, that is, a patient-reported outcome 
measure (SIS), as well as the views of healthcare personnel 
(SSS), functioning in personal ADL, and the BI. An additional 
strength of the study was that all data were collected in face-
to-face interviews. Written self-reports would not have been 
feasible for all participants because of language and literacy 
complications. Moreover, data collection for the rehabilitation 
sample was conducted in the participants’ homes, enabling 
validation of the participants’ responses.

One limitation of the study is the use of two separate samples 
in a cross-sectional design instead of a prospective 
longitudinal design which could have provided information 
on the stroke survivors’ process of return to everyday life 
after stroke and the need for rehabilitation to regain 
functioning. Furthermore, another limitation regarding the 
representativeness of the included samples is the use of the 
inclusion criteria: ‘age not more than 75 years’ and ‘less than 
3 years post-stroke’. These criteria might have caused a bias 
by excluding persons with stroke having other clinical 
problems that impacted their functioning even if both 
samples were relatively young in comparison to samples 
with stroke in high-income countries.

The original study design involved inclusion of persons 
with stroke from the Neurology Ward, conducting baseline 
assessments and 3-month follow-up after stroke onset. 
However, patients at Mulago Hospital primarily had 
severe stroke, and it was difficult to trace people with less 
severe stroke. Very few of the participants included in the 
acute group were accessible for follow-up. Many were 
deceased; others returned to their rural homes and could 
not be contacted. The attrition rate was therefore close to 
100%. Because of the high attrition rate, we decided to alter 
the design to a cross-sectional study involving two separate 
samples. By including participants who were receiving 
rehabilitation, we were able to collect information on the 
perceived impact of stroke from people with less severe 
stroke who had progressed from the acute phase after 
stroke.

This study is the first of its kind and should be seen as an 
initial step in building knowledge regarding the impact of 
stroke in daily living in Uganda. Thus, this explorative work 
should be pursued and evaluation of people with stroke and 
their families using relevant, culturally adapted assessments 
of their situation should be continued. More knowledge 
about the impact of stroke is essential for the development of 
guidelines for stroke care in Uganda. This would include 
rehabilitation interventions that are feasible in the Ugandan 
healthcare context in both rural and urban areas. Furthermore, 
future research should focus on interventions that are 
relevant, accessible and culturally acceptable to those who 
need them most, utilising available and accessible resources 
within the healthcare context, such as the use of mobile 
phones, to provide basic rehabilitation services after stroke 
(Kamwesiga, Tham & Guidett 2017).

Conclusion
People with severe and moderate stroke were more likely to 
be admitted to the Neurology Ward at Mulago Hospital, 
Kampala, Uganda. The mean age of the study sample was 
much lower (mean 49) than the mean age of stroke in high-
income countries. The domains perceived as being most 
impacted by the stroke were strength, hand function and 
participation in daily life. There is a need for further knowledge 
about the impact of stroke to develop guidelines for stroke 
care including rehabilitation interventions feasible in the 
Ugandan healthcare context in both rural and urban areas.

Acknowledgements
This study was supported by a grant from the Swedish 
Research Council (grant number 2014–2863). The authors 
would like to extend their sincere gratitude to the participants 
and their families for their active participation in the study.

Competing interests
The authors declare that they have no financial or personal 
relationships that may have inappropriately influenced them 
in writing this article.

Authors’ contributions
S.G.E.G was the project leader, and together with L.K.v.K. 
and G.M.E. was responsible for the study design. J.T.K. and 
S.G.E.G. performed most of the data collection. J.T.K. 
prepared the samples and G.M.E. performed calculations. 
The data analysis was conducted by J.T.K., S.G.E.G. and 
G.M.E. Authors J.T.K. and G.M.E. wrote the original draft. All 
authors contributed towards the review and editing of the 
manuscript.

References
Allen, L., Hasso, A., Handwerker, J. & Farid, H., 2012, ‘Sequence-specific MR imaging 

findings that are useful in dating Ischemic stroke’, Radio Graphics, Neurologic/
Head and Neck Imaging 32, 1285–1297.

Akinyemi, R.O., Ogah, O.S., Ogundipe, R.F., Oyesola, O.A, Oyadoke, A.A., Ogunlana, 
M.O. et al., 2009, ‘Knowledge and perception of stroke amongst hospital workers 
in an African community’, European Journal of Neurology 16(9), 998–1003. 
https://doi.org/10.1111/j.1468-1331.2009.02666.x

Askim, T., Bernhardt, J, Churilov, L. & Indredavik, B., 2016, ‘The Scandinavian stroke 
scale is equally as good as The National Institutes of Health Stroke Scale in 
identifying 3-month outcome’, Journal of Rehabilitation Medicine 48(10), 
909–912. https://doi.org/10.2340/16501977-2155

Barber, M., Fail, M., Shields, M., Stott, D.J. & Langhorne, P., 2003, ‘Validity and 
reliability of estimating the Scandinavian Stroke Scale score from medical records’, 
Cerebrovascular Diseases 17(2–3), 224–227.

Bwala, S.A., 1989, ‘Stroke in a Sub-Saharan Nigerian hospital – A retrospective study’, 
Tropical Doctor 19(1), 11–14. https://doi.org/10.1177/004947558901900104

Carod-Artal, F.J., Coral, L.F., Trizotto, D.S. & Moreira, C.M., 2008, ‘The Stroke Impact Scale 
3.0: Evaluation of acceptability, reliability, and validity of the Brazilian version’, 
Stroke 39(9), 2477–2484. https://doi.org/10.1161/STROKEAHA.107.513671

Chan, M., 2015, WHO, News release, Noncommunicable diseases prematurely take 16 
million lives annually, WHO urges more action, viewed 08 February 2017, from 
http://www.who.int/mediacentre/news/releases/2015/noncommunicable-
diseases/en/

Chin, J.H., 2012, ‘Stroke in sub-Saharan Africa: An urgent call for prevention’, 
Neurology 78(13), 1007–1008. https://doi.org/10.1212/WNL.0b013e318248df95

Christensen, H., Boysen, G. & Truelsen, T., 2005, ‘The Scandinavian stroke scale 
predicts outcome in patients with mild ischemic stroke’, Cerebrovascular Diseases 
20(1), 46–48. https://doi.org/10.1159/000086280

Cossi, M.J., Gobron, C., Preux, P.M., Niama, D., Chabriat, H. & Houinato, D., 2012, 
‘Stroke: Prevalence and disability in Cotonou, Benin’, Cerebrovascular Diseases 
33(2), 166–172. https://doi.org/10.1159/000334195

http://www.ajod.org
https://doi.org/10.1111/j.1468-1331.2009.02666.x
https://doi.org/10.2340/16501977-2155
https://doi.org/10.1177/004947558901900104
https://doi.org/10.1161/STROKEAHA.107.513671
http://www.who.int/mediacentre/news/releases/2015/noncommunicable-diseases/en/
http://www.who.int/mediacentre/news/releases/2015/noncommunicable-diseases/en/
https://doi.org/10.1212/WNL.0b013e318248df95
https://doi.org/10.1159/000086280
https://doi.org/10.1159/000334195


Page 7 of 7 Original Research

http://www.ajod.org Open Access

Duncan, P.W., Bode, R.K., Lai, S.M. & Perera, S., 2003, ‘Rasch analysis of a new stroke-
specific outcome scale: The Stroke Impact Scale’, Archives of Physical Medicine and 
Rehabilitation 84(7), 950–963. https://doi.org/10.1016/S0003-9993(03)00035-2

Duncan, P.W., Wallace, D., Lai, S.M., Johnson, D. Embretson, S, Jacobs Laster, L. et al., 
1999, ‘The Stroke Impact Scale version 2.0. Evaluation of reliability, validity, and 
sensitivity to change’, Stroke 30(10), 2131–2140. https://doi.org/10.1161/01.
STR.30.10.2131

Feigin, V.L., Lawes, C.M., Bennett, D.A., Barker-Collo, S.L. & Parag, V., 2009, ‘Worldwide 
stroke incidence and early case fatality reported in 56 population-based studies: A 
systematic review’, The Lancet Neurology 8(4), 355–369. https://doi.org/10.1016/
S1474-4422(09)70025-0

Garbusinski, J.M., Van der Sande, M.A., Bartholome, E.J., Dramaix, M., Gaye, A., 
Coleman, R. et al., 2005, ‘Stroke presentation and outcome in developing 
countries. A prospective study in the Gambia’, Stroke 36(7), 1388–1393. https://
doi.org/10.1161/01.STR.0000170717.91591.7d

Gill, T.M., Williams, C.S. & Tinetti, M.E., 1995, ‘Assessing risk for the onset of functional 
dependence among older adults: The role of physical performance’, Journal of the 
American Geriatrics Society 43(6), 603–609. https://doi.org/10.1111/j.1532-5415.​
1995.tb07192.x

Guidetti, S., Ytterberg, C., Ekstam, L., Johansson, U. & Eriksson, G., 2014, ‘Changes in 
impact of stroke between 3 and 12 months post stroke, assessed by the SIS’, Journal 
of Rehabilitation Medicine 46(10), 963–968. https://doi.org/10.2340/16501977-
1865

Johnston, S.C., Mendis, S. & Mathers, C.D., 2009, ‘Global variation in stroke burden and 
mortality: Estimates from monitoring, surveillance, and modelling’, The Lancet 
Neurology 8(4), 345–354. https://doi.org/10.1016/S1474-4422(09)70023-7

Kamwesiga, J.T., Tham, K. & Guidett, I.S., 2017, ‘Experiences of using mobile phones in 
everyday life among persons with stroke and their families in Uganda–a qualitative 
study’, Disability and Rehabilitation 39(5), 438–449. https://doi.org/10.3109/096
38288.2016.1146354

Kamwesiga, J.T., Von Koch, L., Kottorp, A. & Guidetti, S., 2016, ‘Cultural adaptation and 
validation of Stroke Impact Scale 3.0 version in Uganda: A small-scale study’, SAGE 
Open Medicine 4, 1–10. https://doi.org/10.1177/2050312116671859

Kwarisima, L., Mukisa, R., Nakibuuka, J., Matovu, S. & Katabira, E., 2014, ‘Thirty-day 
stroke mortality and associated clinical and laboratory factors among adult stroke 
patients admitted at Mulago Hospital (Uganda)’, African Journal of Neurological 
Sciences 33(1), 79–86.

Lai, S.M., Perera, S., Duncan, P.W. & Bode, R., 2003, ‘Physical and social functioning 
after stroke: Comparison of the Stroke Impact Scale and Short Form-36’, Stroke 
34(2), 488–493. https://doi.org/10.1161/01.STR.0000054162.94998.C0

Lai, S.M., Studenski, S., Duncan, P.W. & Perera, S., 2002, ‘Persisting consequences of 
stroke measured by the Stroke Impact Scale’, Stroke 33(7), 1840–1844. https://
doi.org/10.1161/01.STR.0000019289.15440.F2

Lawson, D., 2004, Determinants of health seeking behaviour in Uganda: Is it just 
income and user fees that are important? University of Manchester, MA, viewed 08 
February 2017, from http://unpan1.un.org/intradoc/groups/public/documents/
NISPAcee/UNPAN018976.pdf

Luvizutto, G.J., Monteiro, T.A., Braga, G., Pontes-Neto, O.M., de Lima Resende, L.A. & 
Bazan, R., 2012, ‘Validation of the Scandinavian Stroke Scale in a multicultural 
population in Brazil’, Cerebrovascular Diseases Extra 2(1), 121–126. https://doi.
org/10.1159/000345948

Mahoney, F.I. & Barthel, D.W., 1965, ‘Functional evaluation: The Barthel Index’, 
Maryland State Medical Journal 14, 61–65.

Mensah, G.A., 2008, ‘Epidemiology of stroke and high blood pressure in Africa’, Heart 
94(6), 697–705. https://doi.org/10.1136/hrt.2007.127753

Mlay, M. & Bakari, M., 2010, ‘The prevalence of HIV among patients admitted with 
stroke at the Muhimbili National Hospital, Dar es Salaam, Tanzania’, Tanzania Journal 
of Health Research 12(2), 105–113. https://doi.org/10.4314/thrb.v12i2.56397

Nakibuuka, J., Sajatovic, M., Katabira, E., Ddumba, E., Byakika-Tusiime, J. & Furlan, 
A.J., 2014, ‘Knowledge and perception of stroke: A population-based survey in 
Uganda’, ISRN Stroke 2014, 1–7. https://doi.org/10.1155/2014/309106

Nichols-Larsen, D.S., Clark, P.C., Zeringue, A., Greenspan, A. & Blanton, S., 2005, 
‘Factors influencing stroke survivors’ quality of life during subacute recovery’, 
Stroke 36(7), 1480–1484. https://doi.org/10.1161/01.STR.0000170706.1​3595.4f

Njoku, C.H. & Aduloju, A.B., 2004, ‘Stroke in Sokoto, Nigeria: A five year retrospective 
study’, Annals of African Medicine 3, 73–76, viewed 08 February 2017, from 
https://tspace.library.utoronto.ca/handle/1807/2821

Norrving, B. & Kissela, B., 2013, ‘The global burden of stroke and need for a continuum of 
care’, Neurology 80(Suppl 2), 5–12. https://doi.org/10.1212/WNL.0b013e31​8276​2397

Owolabi, M.O., Akarolo-Anthony, S., Akinyemi, R., Arnett, D., Gebregziabher, M., 
Jenkins, C. et al., 2015, ‘The burden of stroke in Africa: A glance at the present and 
a glimpse into the future’, Cardiovascular Journal of Africa 26(Suppl 1), 7–38. 
https://doi.org/10.5830/CVJA-2015-038

Palmer, S. & Glass, T.A., 2003, ‘Family function and stroke recovery: A review’, Rehabilitation 
Psychology 48(4), 255–265. https://doi.org/10.1037/0090-5550.48.4.255

Strong, K., Mathers, C. & Bonita, R., 2007, ‘Preventing stroke: Saving lives around the 
world’, The Lancet Neurology 6(2), 182–187. https://doi.org/10.1016/S1474-
4422(07)70031-5

Tistad, M., Ytterberg, C., Tham, K. & Von Koch, L., 2012, ‘Poor concurrence between 
disabilities as described by patients and established assessment tools three 
months after stroke: A mixed methods approach’, Journal of the Neurological 
Sciences 313(1–2), 160–166. https://doi.org/10.1016/j.jns.2011.08.038

Urimubenshi, G., 2015, ‘Activity limitations and participation restrictions experienced 
by people with stroke in Musanze district in Rwanda’, African Health Sciences 
15(3), 917–924. https://doi.org/10.4314/ahs.v15i3.28

Wade, D.T. & Collin, C., 1988, ‘The Barthel ADL Index: A standard measure of physical 
disability’, International Disability Studies 10(2), 64–67. https://doi.org/10​
.3109/09638288809164105

Walker, R.W., McLarty, D.G., Masuki, G., Kitange, H.M., Whiting, D., Moshi, A.F. et al., 
2000, ‘Age specific prevalence of impairment and disability relating to hemiplegic 
stroke in the Hai District of northern Tanzania’, Journal of Neurology, Neurosurgery 
& Psychiatry 68(6), 744–749. https://doi.org/10.1136/jnnp.68.6.744

http://www.ajod.org
https://doi.org/10.1016/S0003-9993(03)00035-2
https://doi.org/10.1161/01.STR.30.10.2131
https://doi.org/10.1161/01.STR.30.10.2131
https://doi.org/10.1016/S1474-4422(09)70025-0
https://doi.org/10.1016/S1474-4422(09)70025-0
https://doi.org/10.1161/01.STR.0000170717.91591.7d
https://doi.org/10.1161/01.STR.0000170717.91591.7d
https://doi.org/10.1111/j.1532-5415.1995.tb07192.x
https://doi.org/10.1111/j.1532-5415.1995.tb07192.x
https://doi.org/10.2340/16501977-1865
https://doi.org/10.2340/16501977-1865
https://doi.org/10.1016/S1474-4422(09)70023-7
https://doi.org/10.3109/09638288.2016.1146354
https://doi.org/10.3109/09638288.2016.1146354
https://doi.org/10.1177/2050312116671859
https://doi.org/10.1161/01.STR.0000054162.94998.C0
https://doi.org/10.1161/01.STR.0000019289.15440.F2
https://doi.org/10.1161/01.STR.0000019289.15440.F2
http://unpan1.un.org/intradoc/groups/public/documents/NISPAcee/UNPAN018976.pdf
http://unpan1.un.org/intradoc/groups/public/documents/NISPAcee/UNPAN018976.pdf
https://doi.org/10.1159/000345948
https://doi.org/10.1159/000345948
https://doi.org/10.1136/hrt.2007.127753
https://doi.org/10.4314/thrb.v12i2.56397
https://doi.org/10.1155/2014/309106
https://doi.org/10.1161/01.STR.0000170706.13595.4f
https://tspace.library.utoronto.ca/handle/1807/2821
https://doi.org/10.1212/WNL.0b013e3182762397
https://doi.org/10.5830/CVJA-2015-038
https://doi.org/10.1037/0090-5550.48.4.255
https://doi.org/10.1016/S1474-4422(07)70031-5
https://doi.org/10.1016/S1474-4422(07)70031-5
https://doi.org/10.1016/j.jns.2011.08.038
https://doi.org/10.4314/ahs.v15i3.28
https://doi.org/10.3109/09638288809164105
https://doi.org/10.3109/09638288809164105
https://doi.org/10.1136/jnnp.68.6.744

