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Background and Purpose A stroke event is often characterized by a number of debilitating 
consequences that may impact negatively on the health-related quality of life (HRQL) of 
survivors. This study examined the impact of poststroke fatigue (PSF), a persistent and prev-
alent stroke consequence, on HRQL of Nigerian stroke survivors. 
Methods One hundred stroke survivors were recruited from the physiotherapy outpatient 
departments of two tertiary hospitals in Northern Nigeria. The Fatigue Severity Scale and 
Health-Related Quality of Life in Stroke Patients-26 were respectively used to assess PSF and 
HRQL. The independent impact of PSF on overall and domain-specific HRQL was examined 
using hierarchical regression analyses. 
Results Mean age of the stroke survivors was 55.32 years (SD 13.9 years). The majority were 
males (66%), had suffered ischemic stroke (70%) and presented with moderately severe dis-
ability (42%). After controlling for demographic and stroke-related variables, PSF was found 
to be significantly and independently associated with all the domains of HRQL albeit at vary-
ing degrees. While the influence of PSF on the emotional domain was the most pronounced 
and uniquely contributed to 15% of the variance in the domain, its influence on the cogni-
tive domain was the least prominent. PSF also solely accounted for 9% of the variation in 
overall HRQL with higher levels of PSF related with lower HRQL. 
Conclusions Being a potentially treatable condition, PSF’s significant impact on HRQL has 
implications for successful stroke care and rehabilitation. For instance, addressing PSF through 
appropriate interventions may assist in enhancing HRQL of stroke survivors.
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Introduction

Stroke is a major cause of hospitalization and adverse long-
term consequences globally.1-3 Notable among the consequenc-
es of stroke is poststroke fatigue (PSF) especially because of its 
prevalence, persistence and adverse impact on outcomes across 
the stroke trajectory.4,5 Hence, PSF, often described in terms of 
extreme and persistent tiredness, weakness or exhaustion which 
is not traceable to previous experiences of exhaustion,6 is increas-
ingly gaining prominence in stroke research and care.4

On the subject of its prevalence, PSF has been reported to af-
fect a third of all stroke survivors7 while prevalence rates as high 
as 73% have also been reported.4 Studies have also shown that 
PSF may persist for several years after a stroke event.8-11 For in-
stance, reports from a nationwide study in Sweden showed that 
up to 39% of stroke survivors still experienced PSF 2 years after 
stroke.8 Regarding the impact of PSF, increased mortality and 
poor rehabilitation outcomes have been reported.8,10,12 Such poor 
rehabilitation outcomes include delayed functional recovery or 
persistent functional deficits,10 institutionalization8 and dimin-
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ished health-related quality of life (HRQL).5,9,10,13

Identifying the association between PSF and HRQL in stroke 
survivors is of particular importance. As a multidimensional con-
struct, HRQL is central to human existence and its enhance-
ment can be regarded as the ultimate goal of rehabilitation fol-
lowing a life changing disease such as stroke.14,15 Therefore, iden-
tifying the association between PSF, a modifiable poststroke se-
qula, and HRQL may assist in enhancing HRQL of stroke sur-
vivors. Efforts at identifying the impact of PSF on poststroke 
HRQL have however not received the required global attention 
with no apparent contribution from African countries. This dea-
rth has persisted despite the increasing number of studies on 
poststroke HRQL from the African continent in recent times,16-22 
especially from Nigeria.16,18,19,22 With most of the data on PSF 
and HRQL emanating from Western5,9,10 and Asian13 countries 
where cultural, socio-economic and healthcare systems are di-
verse from what obtains in Africa, the need for country- or con-
tinent-specific information comes to the fore. For instance in 
terms of healthcare, health insurance is a very recent develop-
ment in many African countries such as Nigeria and health ex-
penditures are still borne directly by the majority of the popula-
tion unlike what obtains in industrialized countries. Similarly, 
health services in terms of health facilities and personnel, espe-
cially in the field of rehabilitation, are not as robust as those of 
developed countries. In order to provide the required setting-
specific data therefore, this study sought to identify the impact 
of PSF on global and domain-specific HRQL of stroke survi-
vors in Nigeria, the most populous country in Africa. 

Methods

Study design
This cross-sectional study was approved by an Institutional 

Research and Ethics Committee in Nigeria. 

Participants
One hundred out of the 129 stroke survivors receiving oupa-

tient physiotherapy at two tertiary hospitals in Northern Nige-
ria were recruited during a 3-month period. Eligibility criteria 
included being at least 18 years of age, willingness to participate 
in the study by provision of informed consent, ability to suffi-
ciently communicate verbally to have the study instruments ad-
ministered, and absence of co-morbid conditions that may re-
sult in fatigue (e.g., rheumatoid arthritis and cancers). All the 
stroke survivors though community-dwelling, were recruited 
and assessed at the physiotherapy clinics of the 2 tertiary hospi-
tals where they were receiving poststroke physiotherapy care on 
outpatient basis. Typically in Nigeria, post-acute stroke rehabili-

tation predominantly involves outpatient physiotherapy due to 
the unavailability of inpatient or community-based rehabilita-
tion facilities and also because of the scarcity of other rehabilita-
tion professionals.

Instruments
Data Form

Socio-demographic and clinical data were obtained using the 
data forms specifically designed for that purpose. Information 
obtained included gender, age, marital, pre-stroke employment 
and educational status, stroke sub-type, nature of stroke (first-
ever or recurrent), side of stroke and time of stroke onset. Infor-
mation on socio-demographics were obtained from the stroke 
survivors while clinical data were obtained and/or confirmed 
from the hospital clinical notes of each stroke survivor.

Fatigue Severity Scale (FSS)
The nine-item FSS23 was used to assess PSF in the stroke sur-

vivors. The items are scored on a 7-point Likert scale that rang-
es from 1 (strongly disagree) to 7 (strongly agree). The total 
score on the scale is the arithmetic mean of the total score ob-
tained from the nine items. Total score ranges from 1 to 7 and 
higher score depicts higher impact of fatigue on daily activities. 
The FSS has an excellent internal consistency (Cronbach’s α =  
0.88) and is the most commonly used scale for assessment of 
PSF.4

Health-Related Quality of Life in Stroke Patients-26 
(HRQOLISP-26)

The HRQOLISP-26 is a stroke-specific quality of life mea-
sure. With 26 items in 4 domains namely physical, emotional, 
cognitive and eco-social, each domain score was obtained by 
simple summation and transformation into a scale of 100 while 
overall HRQL score was generated by finding the arithmetic 
mean of the domain scores. Higher domain and overall scores 
depict better quality of life and the highest obtainable score is 
100. The HRQOLISP-26 has good construct and criterion-re-
lated validity. The scale also has good test-retest reliability and 
internal consistency in Nigerian stroke survivors (Cronbach’s α 
= 0.89).24

Modified Rankin Scale (mRS)
The mRS was used to assess the functional status of the stroke 

survivors. The mRS is a widely used scale in stroke studies and 
the 5-level version that assess disability on a scale of 0 (no dis-
ability) to 5 (severe disability) was used. The mRS is a brief and 
reliable measure of level of global functional independence in 
individuals with stroke.25 
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Procedure
Following the provision of written informed consent, socio-

demographic, clinical, poststroke fatigue, and HRQL data were 
obtained from the stroke survivors using the aforementioned 
instruments through face-to-face interviews. Interviews were 
conducted prior to physiotherapy sessions and spanned approxi-
mately 20 minutes for each stroke survivor. All data were col-
lected by the second author from February to April 2013. 

Statistical analyses
Socio-demographic, clinical, PSF and HRQL data were sum-

marized using descriptive statistics of frequencies, percentages, 
mean and standard deviation as appropriate. 

Spearman rank order correlation analyses were used to assess 
the bivariate associations between PSF and HRQL (overall HR-
QL and domains). Univariate (Mann Whitney U and Kruskal 
Wallis tests for categorical variables) and Spearman rank order 
correlation (for continuous variables) analyses were also con-
ducted to identify the associations between HRQL and socio-
demographic (age, gender, education, pre-stroke employment, 
marital status) and clinical (stroke sub-type, laterality, nature of 
stroke, functional status, and poststroke duration) attributes. 
These analyses were carried out for each of the four HRQL do-
mains and overall HRQL and those socio-demographic and 
clinical variables that were found to be significantly associated 
with overall and domain-specific HRQL were controlled for in 
the multivariate analyses. 

Using the hierarchical regression analyses, we examined the 
independent impact of PSF on the domains and overall HRQL. 
All the socio-demographic and clinical variables that emerged 
significant in the univariate and bivariate analyses were entered 
into the first step (step 1) of the hierarchical regression analyses 
while PSF was the sole variable introduced in the second step 
(step 2). This process was repeated for each of the 4 HRQL do-
mains and overall HRQL, they being the dependent variable. 
Level of statistical significance was set at 0.05.

Results

One hundred stroke survivors with a mean age of 55.3 (SD 
13.9 years) (range 18-85 years) and who had suffered stroke for 
an average of 12.6 months (SD 19.3 months) participated in 
the study. The majority were males (66%), married (83%), had 
suffered ischemic stroke (70%) and presented with moderately 
severe disability (42%). Mean overall HRQL score was 57.92 
(SD 14.58) while mean FSS score was 4.79 (SD 1.23) (Table 
1). Table 1 also shows the mean scores of the HRQL domains 
with the highest and lowest scores recorded in the cognitive and 

physical domains respectively. The stroke survivors were recruit-
ed from 2 tertiary hospitals and there were no differences in their 
socio-demographic, clinical, PSF and HRQL data.

Univariate and bivariate analyses
Spearman correlation analyses between FSS and HRQL over-

all and domains were significant at P < 0.0001. Correlation co-
efficients for associations between overall, physical, emotional, 
cognitive and ecosocial domains of HRQOLISP-26 and FSS 
were -0.65, -0.61, -0.67, -0.43, and -0.48 respectively. Correlation 
analyses between HRQL and continuous socio-demographic 
and clinical variables, namely age and poststroke duration, did 
not yield statistically significant results except for the negative 

Table 1. Socio-demographic and clinical characteristics of stroke survivors 
(N= 100)

Characteristic Mean (SD) Range

Age (year) 55.32 (13.9) 18-85
Post-Stroke Duration (month) 12.57 (19.3) 0.5-144
FSS 4.79 (1.23) 2-7
HRQOLISP-26 

Physical domain
Emotional domain
Cognitive domain
Eco-social domain

48.46 (18.98)
52.12 (17.38)
69.04 (17.60)
62.46 (15.53)

20-91
26-97
20-100
29-100

Overall 57.92 (14.58) 31-95
  n (%)
Gender

Male
Female

66
34

(66)
(34)

Marital status
Married
Single 
Widowed 

83
 7
10

(83)
(7)
(10)

Education 
None 
Primary
Secondary
Tertiary
Qur’anic 

8
 9
19
35
29

(8)
(9)
(19)
(35)
(29)

Side of hemiplegia
Left 
Right 

 
49
51

(49)
(51)

Stroke sub-type
Ischemic
Hemorrhagic

70
 30

(70)
(30) 

Nature of stroke
First 
Recurrent

68
32

(68)
(32) 

Level of disability (mRS)
None
Not significant
Slight
Moderate 
Moderately severe
Severe

7
8

14
23
42
6

(7)
(8)
(14)
(23)
(42)
(6)

FSS, Fatigue Severity Scale; HRQOLISP-26, health-related quality of life in stroke 
patients-26; mRS, Modified Rankin Scale.
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correlation between age and physical domain of HRQL at P <  
0.01 (Table 2).

Results of Mann Whitney U and Kruskal Wallis tests for as-
sociations between HRQL and categorical socio-demographic 
and clinical factors are presented in Table 2. The table shows 
that of all the categorical variables, only functional status was 
significantly associated with all the HRQL domains and overall 
HRQL (P < 0.0001). In addition to this, other significant vari-
ables were gender and pre-stroke employment for the physical 
domain. For each of ecosocial HRQL and overall HRQL, the 
significant variables were gender and nature of stroke while for 
emotional HRQL, gender, marital status, and nature of stroke 
were significant. These socio-demographic and clinical variables 
that emerged significant in the univariate and bivariate analyses 
were entered into step 1 of the hierarchical regression analyses 
for the respective HRQL domains.

Multivariate analyses
Table 3 shows the results of the hierarchical regression analy-

ses. Five hierarchical regression analyses were conducted for 
each of the four HRQL domains and overall HRQL (depen-
dent variables). As mentioned above, step 1 of each regression 
analysis included socio-demographic and clinical variables that 
emerged significant in the respective univariate and bivariate 
analyses. This was done in order to control for the effect of those 
variables on HRQL before assessing the independent impact of 
PSF on HRQL. For the physical domain of HRQL, the vari-
ables controlled for were age, gender, pre-stroke employment 
and functional status while gender, nature of stroke and func-
tional status were controlled for in each of the analyses for eco-
social HRQL and overall HRQL. For emotional HRQL, gen-
der, marital status, nature of stroke and functional status were 

controlled for while functional status was the only variable that 
was significantly associated with cognitive domain of HRQL in 
the univariate analysis and was subsequently controlled for in 
the regression analysis for the domain. 

After controlling for the socio-demographic and clinical attri-
butes that were found to be significantly associated with HRQL 
as outlined above, PSF, which was the only variable entered into 
step 2 of the regression analyses, was found to have statistically 
significant association with overall and all 4 domains of the HR-
QL albeit at varying degrees (Table 3). The greatest impact of 
PSF was observed in the emotional domain with PSF solely ac-
counting for 15% (∆R2 = 0.15) of the variance in that domain at 
P < 0.0001 while PSF contributed only 4% (∆R2 = 0.04) to the 
variances in the cognitive and ecosocial domains at P < 0.05 re-
spectively (Table 3). In addition to PSF however, functional 
status as assessed with the Modified Rankin Scale was also found 
to be significantly associated with HRQL in all the regression 
models (Table 3). The observed significant influence of both 
PSF and functional status on HRQL prompted us to investigate 
the association between functional status and PSF using one-
way ANOVA; we found a statistically significant association (F 
= 8.40; P < 0.0001) with higher levels of functional ability relat-
ed to lower levels of PSF.

Discussion

Poststroke fatigue is an often neglected but important stroke 
sequela with far reaching consequences.4,26 This study exam-
ined the impact of PSF on the HRQL of a group of individuals 
who had survived stroke in Nigeria, which to our knowledge 
may assist in bridging the hitherto existing gap in the stroke lit-
erature. 

Table 2. Univariate† and bivariate‡ analyses for associations among socio-demographic and stroke-related variables and HRQL

Variable

Health-related quality of life domains

Physical Emotional Cognitive Ecosocial Overall HRQL

P value

Gender 0.02§ 0.03§ 0.13 0.01§ 0.01§

Type of stroke 0.45 0.57 0.28 0.88 0.55
Side of hemiparesis 0.20 0.82 0.78 0.70 0.43
Education 0.81 0.59 0.19 0.36 0.51
Employment 0.01§ 0.21 0.97 0.36 0.17
Nature of stroke 0.19 0.01§ 0.15 0.02§ 0.03§

Functional ability 0.00§ 0.00§ 0.00§ 0.00§ 0.00§

           Rho (P value)

Age -0.28 (0.004)§ -0.12 (0.24) -0.08 (0.41) -0.16 (0.11) -0.18 (0.07)
Post stroke duration -0.03 (0.73) -0.06 (0.55) -0.07 (0.52) -0.03 (0.79) -0.05 (0.61)
Post stroke fatigue -0.61 (0.00)§ 0.67 (0.00)§ -0.43 (0.00)§ -0.48 (0.00)§ -0.65 (0.00)§

†Mann Whitney U/Kruskal Wallis test;  ‡Spearman correlation analysis; §Statistically significant.



Vol. 16 / No. 3 / September 2014

http://dx.doi.org/10.5853/jos.2014.16.3.195 http://j-stroke.org 199

Our results showed that PSF was significantly associated with 
all aspects of HRQL in both bivariate and multivariate analyses 
with higher levels of PSF associated with lower HRQL. Aside 
from functional status which appeared to mediate the influence 
of PSF on HRQL, the influence of PSF subsisted irrespective of 
the stroke survivor’s marital status, gender, age, pre-stroke em-

ployment, or whether stroke was recurrent or first-ever. This 
apparent sweeping influence of PSF on all the dimensions of 
HRQL was reported in a previous study of Chinese stroke sur-
vivors.13 A report from Norway equally showed a near complete 
influence of PSF on HRQL with only the HRQL domain on 
emotional role functioning exempt from the influence.9 On the 
one hand, the seeming all-encompassing influence of PSF may 
be due to its multidimensional structure, comprising physical, 
emotional and cognitive components,27 a structure that is ob-
servable in the Fatigue Severity Scale23,28 used in our study and 
the above cited studies. These observations may on the other 
hand be indicative of a truly profound impact of PSF on virtual-
ly all aspects of HRQL poststroke irrespective of settings, which 
implies that addressing PSF may go a long way in enhancing 
stroke survivors’ HRQL.

It is important to note that the level of association between 
PSF and the domains of HRQL in this present study varied, with 
the highest level of correlation observed between PSF and emo-
tional HRQL and the lowest correlation between PSF and cog-
nitive and ecosocial HRQL. The comparatively higher impact 
of PSF on the emotional domain of HRQL is in line with exist-
ing reports5,13 and implies that PSF is a strong determinant of 
emotional well-being after stroke. Hence, therapeutic efforts 
aimed at optimizing poststroke emotional well-being may be 
more effective when PSF is addressed. The existence of a close 
and bi-directional link between PSF and emotional status of 
stroke survivors has also been severally reported with some sub-
missions describing PSF as more of a psychological construct 
than a physical one4,7,12,29-31 and suggesting that addressing PSF 
may be required for enhancing poststroke emotional status and 
vice versa. It is therefore not surprising that some of the few treat-
ment protocols available for the management of PSF have em-
phasized neuropsychological and behavioral therapies.6,32

As observed in this study, physical HRQL represents one of 
the most severely affected HRQL domains after stroke probably 
because of the motor impairments and functional limitations 
that accompany the disease.9,15 Hence, identifying determinants 
of poststroke physical HRQL is particularly important in order 
to device effective means of enhancing the domain. The impact 
of PSF on the physical domain of HRQL in this study was pro-
nounced, coming after its impact on emotional HRQL. Con-
trary to this observed pattern, a longitudinal study found a stron-
ger association between PSF and physical wellbeing than be-
tween PSF and mental well being5 while one cross-sectional 
study observed the weakest association between PSF and physi-
cal wellbeing.13 In another cross-sectional study, the strength of 
the relationship between PSF and physical HRQL ranked 4th 
out of the 8 HRQL domains assessed.9 Although the reasons 

Table 3. Hierarchical multiple regression analyses for impact of fatigue on 
health-related quality of life of stroke survivors

β P R2 ∆R2

Physical HRQL
Step 1 

Pre-stroke employment
Gender 
Functional status

Step 2
Pre-stroke employment
Gender 
Functional status

PSF

-0.14
0.03

-0.67

-2.01
-0.14
-5.71
-4.19

0.08
0.76
0.00

0.05
0.89
0.00
0.00

0.49

0.57

0.49‡

0.08‡

Emotional HRQL
Step 1 

Gender
Marital status
Nature of stroke
Functional status

Step 2
Gender
Marital status
Nature of stroke
Functional status

PSF

-0.03
-0.07
0.16

-0.61

-0.09
-0.07
0.13

-0.35
-0.47

0.75
-0.85
0.05
0.00

0.23
0.31
0.06
0.00
0.00

0.46

0.61

0.46‡

0.15‡

Cognitive HRQL
Step 1 

Functional status
Step 2

Functional status
PSF

-0.54

-0.42
-0.22

0.00

0.00
0.02

0.29

0.33

0.29†

0.04†

Ecosocial HRQL
Step 1 

Gender
Nature of stroke
Functional status

Step 2
Gender
Nature of stroke
Functional status

PSF

-0.09
-0.14
-0.60

-0.12
0.13

-0.48
-0.23

0.28
0.08
0.00

0.15
0.10
0.00
0.01

0.44

0.48

0.44†

0.04†

Overall HRQL
Step 1

Gender
Nature of stroke
Functional status

Step 2
Gender
Nature of stroke
Functional status

PSF

-0.04
0.11

-0.74

-0.09
0.09

-0.53
-0.36

0.55
0.09
0.00

0.15
0.12
0.00
0.00

0.59

0.69

0.59‡

0.09‡

Statistics for PSF are in boldface.
†Change in R2 (∆R2) significant at P< 0.05; ‡Change in R2 (∆R2) significant at P<  
0.0001.
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for these variations especially regarding the impact of PSF on 
physical HRQL appear to be unclear, the differences in the HR-
QL assessment tools used in the different studies could be con-
tributory. However, going by the fact that PSF implies physical 
or mental exhaustion,33 the strong relationships between PSF 
and the emotional and physical HRQL observed in our study 
are justified.

Compared to the other domains of HRQL, the cognitive and 
eco-social domains had weak (though significant) associations 
with PSF. Also worthy of note is the highest mean score (69 out 
of 100) recorded in the cognitive domain which is indicative of 
better HRQL status compared to the lower mean HRQL scores 
in the physical (48.4 out of 100) and emotional (52 out of 100) 
domains. These findings imply that cognitive HRQL of the stroke 
survivors in this study was relatively spared and was not as de-
pendent on PSF as the other HRQL domains; although the rel-
atively better cognitive status may be due to the inclusion of 
only stroke survivors with sufficient cognitive ability required 
to respond to the study’s assessment tools. However, while our 
study examined the impact of PSF on cognitive HRQL, there 
are also reports on the influence of cognitive status in the devel-
opment of PSF34 and the importance of cognitive training in 
the prevention and management of PSF,6 which indicate the bi-
directional relationship between the two constructs.

In addition to the impact of PSF on HRQL, we observed that 
functional status also exerted significant influence on all the do-
mains of HRQL in the multivariate regression analyses imply-
ing that functional status and PSF both emerged as determinants 
of overall and domain-specific HRQL. This finding suggests 
that functional status could have been influenced by PSF and 
had possibly mediated the relationship between PSF and HR-
QL, an assumption supported by a previous report on the ad-
verse impact of PSF on poststroke functional status.10 It may 
therefore follow that the negative impact of PSF on functional 
status resulted in diminished HRQL. This is as previous studies 
have shown functional status as a major determinant of HRQL.9,15 
To explore the possible mediating role of functional status in 
the relationship between PSF and HRQL, we assessed the rela-
tionship between PSF and functional status and found a signifi-
cant association between the two constructs with higher levels 
of PSF among stroke survivors with lower functional status. In 
clinical practice, a likely scenario regarding the effect of PSF on 
functional status and the mediating role of functional status in 
the relationship between PSF and HRQL could be that PSF ad-
versely affects rehabilitation participation and compliance, with 
a consequent adverse effect on functional ability (an important 
rehabilitation focus and outcome) which in turn impairs HRQL. 
Therefore, going by the significant influence of PSF on an im-

portant and holistic construct such as HRQL coupled with the 
widely acknowledged neglect of PSF both in stroke research and 
care, the need for routine assessment and screening of stroke sur-
vivors for PSF and the urgent requirement for proven and cost-
effective therapies capable of improving PSF are emphasized.

This study has a number of limitations. Its hospital-based de-
sign may have resulted in selection bias and limited the general-
izability of findings. Similarly, the small size of the sample of 
stroke survivors that participated in the study may limit general-
ization. The fact that we did not assess depression in this study 
also constitutes a limitation due to its close association with PSF 
and HRQL, and the indications that depression may moderate 
the relationship between PSF and HRQL.10 Reverse causality 
in the association between PSF and HRQL can also not be ruled 
out due to the cross-sectional design of the study and this could 
be addressed in future studies with longitudinal designs.

Conclusion

The outcome of this study showed that in spite of the multi-
dimensional nature of HRQL, PSF had a significant impact on 
the HRQL construct in its entirety (as assessed in this study), 
even after accounting for the influence of several socio-demo-
graphic and clinical factors on HRQL. Our findings appear to 
emphasize the need to adequately and appropriately address 
PSF in poststroke rehabilitation strategies in order to enhance 
stroke survivors’ HRQL especially as PSF is potentially modifi-
able and treatable. 
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