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Abstract

Background: Psychometric evidence is necessary to establish scientific integrity and clinical usefulness of
translations and cultural adaptations of the Stroke-Specific Quality of Life (SS-QoL) scale. However, the limited
evidence on psychometrics of Yoruba version of SS-QoL 2.0 (SS-QoL(Y)) is a significant shortcoming. This study
assessed the test-retest reliability, internal consistency, convergent, divergent, discriminant and known-group
validity of the SS-QoL(Y).

Methods: Yoruba version of the WHOQoL-BREF was used to test the convergent and divergent validity of the SS-
QoL(Y) among 100 consenting stroke survivors. The WHOQoL-BREF and SS-QoL(Y) was administered randomly in
order to eliminate bias. The test-retest reliability of the SS-QoL(Y) was carried out among 68 of the respondents
within an interval of 7 days. All respondents were purposively recruited from selected secondary and tertiary health
facilities in South-west Nigeria. Data were analysed using descriptive statistics of mean and standard deviation, and
inferential statistics of Spearman correlation, Cronbach’s alpha, Intra-class Correlation Coefficient (ICC), Independent
t-test and One-way ANOVA. Alpha level was set at p < 0.05.

Result: The physical health, psychological health, social relationship and environment domains on WHOQoL-BREF
with correlation coefficient that ranged from 0.214 to 0.360 showed significant correlation with similar domains on SS-
QoL(Y). Dissimilar domains between the two scales had r values from 0.035 to 0.366. Discriminant validity of SS-QoL(Y)
showed that items’ r value ranged from 0.711 to 0.920 with their hypothesized domains. The scale demonstrated
moderate to strong test-retest reliability with Intra-class correlation coefficient (ICC) for the domains and overall scores
(r = 0.47 to 0.81) and moderate to high internal consistency (Cronbach’s alpha =0.61 to 0.82) for domains scores. These
correlations were also significant for the domains and overall scores (p < 0.05). There were no significant differences
across different age groups or gender for the domains or overall scores of SS-QoL(Y).

Conclusions: Discriminant and known-group validity, test-retest reliability and internal consistency of the Yoruba
version of the Stroke Specific Quality of Life 2.0 are adequate while the convergent and divergent validity are low but
acceptable. The SS-QoL(Y) is recommended for assessing health-related quality of life among Yoruba stroke survivors.
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Background
Stroke has a detrimental effect on both short-term and
long-term Health-Related Quality of Life (HRQoL) [1].
Disability resulting from stroke is a strong determinant
of HRQoL [2]. The impact of stroke on Quality of Life
(QoL) is necessary for a comprehensive assessment of
health and health-care, as it is helpful in evaluating the
effects of different interventions on stroke prevention
and treatment [1]. Patients’ perspective on the conse-
quences of disease and the therapeutic benefits is con-
sidered important in the evaluation of health care.
Patient-reported outcome measures such as QoL have
therefore been used to supplement clinical decisions
made from clinician-based outcome measures [3].
The Stroke-Specific Quality of Life Scale (SS-QoL) de-

veloped by Williams et al. (1999) [4] is one of the most
comprehensive [3] and frequently used patient-reported
stroke-specific outcome measures [5–7]. The domains of
disease-specific HRQoL measures are of central concern
in terms of treatment goals [8]. Therefore, disease-
specific HRQoL measures have been found to be very
promising for use in capturing the diverse concerns of
stroke populations [4, 9]. The SS-QoL version 2.0 is a
stroke outcome measure designed to capture all domains
meaningful to stroke patients [4]. It is a measure derived
from a series of focused interviews with ischemic stroke
survivors to assess quality of life [4]. The SS-QoL 2.0
consists of 49 items in 12 domains of self-care, vision,
language, mobility, work/productivity, upper-extremity
function, thinking, personality, mood, family roles, social
roles and energy. Items are rated on a 5-point Likert
scale with higher scores indicating better function.
Compared with common generic HRQoL measures, the
SS-QoL has a broader coverage of functions typically af-
fected by stroke [4]. The SS-QoL 2.0 has been shown to
demonstrate adequate to excellent internal consistency
(Cronbach’s α >0.73) across the 12 domains with most
domains moderately correlated (r2 range = 0.3 to 0.5)
with similar domains of established outcome measures
such as Barthel Index and General Health Survey Short
Form (SF-36) (Saladin, 2000) [10].
The SS-QoL 2.0 has been cross-culturally adapted to

many languages including Spanish [11], German [12],
Danish [5, 13], Greek [14], Brazilian [15], Chinese [16],
Turkish [17], Kannada(India) [18], Persian [19], Malayalam
(India) [20], Hindi (India) [21] and the Yoruba version (SS-
QoL (Y)) [22]. Some of these translations have required
psychometric evidence beyond being available in
another language, while some do not. For example,
convergent validity of the SS-QoL was carried out in
Danish version [13] using the generic SF-36 survey and
National Institute of Health Stroke Scale; while the
Turkish version [17] used the SF-36 survey and Katz
Index of Activities of Daily Living respectively.

Cross-cultural adaptation of SS-QoL 2.0 into Yoruba
was carried out by Akinpelu et al. [22], and it was reported
to have fulfilled the initial criteria for validity. From the
study of Akinpelu et al., moderate to high correlation
(r = 0.54 to 0.89) was reported for domain scores on
adapted English version and SS-QoL (Y) with no signifi-
cant difference between adapted English version and SS-
QoL (Y) except in work/productivity domain.
Instrument measurement properties such as validity

and reliability are required for confidence in interpret-
ation of measurements [23]. The availability of psycho-
metrically sound translated versions of standardized
health measuring scales increase the certainty of accur-
ate measure [24, 25]. Further evaluation of the psycho-
metric properties of the SS-QoL (Y) on the target
population is necessary in order to establish its scientific
integrity and clinical usefulness [26, 27]. The availability
of psychometrically sound SS-QoL 2.0 in an indigenous
Nigerian language such as Yoruba may promote the use
of the scale among Yoruba population in Nigeria and
other places where the language is spoken. This may also
ensure that Yoruba stroke survivors who are not literate
in English are not excluded from measurement of health
variables that are important and meaningful to them.
The Yoruba language is the indigenous language of the

people of South-western Nigeria. Yoruba are a national-
ity, a black people, the majority of whom live in the
South Western part of Nigeria in West Africa; speaking
a common language, Yoruba, which belongs to the Kwa
group of the Niger-Congo linguistic family and has
dialects not less than 12 [28]. There are substantial indi-
genous Yoruba communities in the Republic of Benin,
Togo and Sierra Leone, with large groups of Yoruba
migrants living in the United States and the United
Kingdom [28]. Likewise, Diaspora Yoruba communities
include Brazil, Cuba, Puerto Rico, Trinidad and the rest
of the Caribbean as well as Asia [28].
In order to further validate the SS-QoL (Y), this study

assessed the test-retest reliability, internal consistency,
convergent, divergent, discriminant and known group val-
idity of the SS-QoL (Y). The convergent and divergent
validity of the SS-QoL (Y) was assessed by comparing it
with the Yoruba version of the World Health Organiza-
tion’s quality of life scale-short form (WHOQoL-BREF).
We hypothesised that similar and dissimilar domains of
Yoruba versions of SS-QoL 2.0 and WHOQoL-BREF
would correlate significantly.

Methods
Participants
This study was conducted at the outpatient Physiother-
apy departments of selected secondary and tertiary
health institutions in South-western States of Nigeria
(Oyo, Osun, Ogun, Lagos, Ondo and Ekiti states) from
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January 2013 to June 2014. A total of 100 stroke survi-
vors consented for the study (61 males and 39 females).
Participants were stroke survivors with first attack or re-
current stroke with different levels of motor impairment,
stroke duration and cognitive abilities that understood
the items on the questionnaires and chose a response
option for each of the items. This is in line with rec-
ommendations of Lin et al. [29] in order to increase
the external validity and generalizability of the results
of the study.
Inclusion criteria for the study included being an indi-

genous Yoruba person, having a diagnosis of ischemic or
haemorrhagic stroke of at least 1 month [4, 15] and
having the required cognitive ability to complete the
questionnaires. Exclusion criteria were stroke survivors
on hospital admission, having dysphasia that interfered
with meaningful communication; co-morbidities that
concurrently affect Health-Related QoL (for example,
class III or IV heart failure, severe pre-existing musculo-
skeletal disease limiting physical function, metastatic
cancer, active psychiatric disease or dementia, and diag-
nosis of HIV infection or AIDS. The Health Research
Ethics committee of University of Ibadan/University
College Hospital Ibadan gave approval for the study.

Instruments
The Yoruba version of the SS-QoL 2.0 (Additional file 1)
and Yoruba version of WHOQoL-BREF (Additional file 2)
were used in this study.

1. Yoruba version of the SS-QoL 2.0 (SS-QoL (Y)):
The original English version of the SS-QoL 2.0 was
cross-culturally adapted into the Yoruba language
and an initial investigation on its validity was
conducted among Yoruba stroke-survivors in the
south-western Nigeria [22]. Significant correlations
were reported between the domain scores and
overall score on the English Version and the corre-
sponding domain scores (r ranged from 0.54 to 0.89)
and overall score (r = 0.79) on Final version of the
SS-QoL (Y) 2.0. The scale was reported to demon-
strated evidence of adequate construct validity. This
Yoruba version of SS-QoL 2.0 was further assessed
for validity, and reliability in the present study.

2. Yoruba version of the World Health
Organization Quality of Life BREF (WHOQoL-
BREF): The WHOQOL-BREF consists of one item
each from the 24 facets included in the WHOQoL-
100 making up the four domains of physical health
(PH), psychological health (PSH), social relationship
(SoR) and environment (Env) as well as two items
from the overall quality of life and the general health
[30]. Domain scores are scaled in a positive direction
with higher scores denoting higher quality of life.

The mean score of items within each domain is used
to calculate the domain score. The mean score is
then multiplied by four to make the scores compar-
able to the score of WHOQoL-100 [30]. This gives
the domains scores in the range 4–20, which is
transformed again to 0–100 scale. WHOQoL-BREF
is a well validated, cross-cultural tool for measuring
quality of life of patients with chronic diseases. The
scale was translated into Yoruba language [31]
among other languages. The Yoruba version of
WHOQoL-BREF like the English version consists of
24 items in 4 domains and 2 items from the overall
quality of life and the general health. The scale has
been validated among Yoruba-speaking stroke
survivors with evidence of moderate to high and
significant correlation between it and English version
(r = 0.695–0.859; p < 0.001) [31].

Procedure
Demographic and clinical data of participants were ob-
tained using a proforma. Convergent and divergent val-
idity of the SS-QoL (Y) was assessed using the Yoruba
version of WHOQoL-BREF among 100 Yoruba stroke
survivors. Both scales were administered through face to
face interview with paper and pen at the clinic by a
trained research assistant. Face to face interview has
been reported to be the least tasking mode of adminis-
tration of questionnaire which stimulates accurate re-
sponses with the interviewer in maximum control of
question order [32]. Both scales were administered in
random order. The Yoruba version of SS-QoL 2.0 was
re-administered on 68 of the participants at the interval
of 7 days to assess its test-retest reliability [1, 11, 18].

Data analysis
Descriptive statistics of mean and standard deviation
were used to analyze domains and overall scores on the
SS-QoL (Y). Convergent, divergent and discriminant (i.e.
correlations between each item and its hypothesized do-
main) validity of the SS-QoL (Y) were tested using the
Spearman’s correlation method. Known group validity
was tested by comparing domain scores by gender and
age groups using independent t-test and One-way ANOVA
respectively. Intra-class correlation (ICC) was used to de-
termine the reliability (test-retest) and Cronbach’s alpha
values were determined for internal consistency of the SS-
QoL (Y). SPSS version 16.0 (Chicago IL SPSS Inc.) was
used to analyze data. Level of significance was set at
p < 0.05.

Results
The mean age and time from stroke of the respondents
was 55.27 ± 12.34 years and 20.81 ± 33.71 months re-
spectively while the median time from stroke onset was
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11 months. The socio-demographic and clinical charac-
teristics of the respondents are presented in Table 1.
Seventy-one percent of the respondents had ischaemic
stroke, 59% had right hemiplegia/hemiparesis and 48%
of the respondents have had stroke for 6 months or
more. The mean overall score on the SS-QoL (Y) was
171.02 ± 30.28 (Table 2).
Domains with similar items on the SS-QoL (Y) and

WHOQoL-BREF were compared. The mean do-
main scores on WHOQoL-BREF was highest on Env.
domain, followed by PSH domain (Table 3). The correl-
ation between Physical Health (PH) domain on Yoruba
version of WHOQoL-BREF and mobility, work and en-
ergy domains of SS-QoL (Y) were 0.28, 0.35 and 0.23 re-
spectively which are significant. Significant correlation
was found between Psychological Health (PSH) domain
on Yoruba version of WHOQoL-BREF and thinking do-
main as well as between PSH and mood domain of SS-
QoL 2.0 with r values of 0.24 and 0.36 respectively; So-
cial Relationship (SoR) domain of Yoruba version of
WHOQoL-BREF correlated significantly with Social Role
domain of SS-QoL (Y) with r value of 0.26; while Envir-
onment domain on Yoruba version of WHOQoL-BREF
correlated significantly with family role and social role
domains on SS-QoL (Y) with r values of 0.24 and 0.21
respectively (Table 4). Domains with dissimilar items on
the SS-QoL (Y) and WHOQoL-BREF were also com-
pared. Weak to fair correlations (r ranged from 0.035 to
0.366) were demonstrated between dissimilar domains of

the two scales. However, significant correlation was
found between some of the dissimilar domains (Table 4).
Out of the 12 domains of SS-QoL 2.0 three are related
to physical health domain of WHOQoL-BREF while nine
are unrelated; two are related to the psychological heath
domain while 10 are unrelated; one is related to social
relationship domain while 11 are unrelated; two are re-
lated to environment domain while 10 are unrelated
(Table 4). For the known-group validity of the SS-QoL
(Y) by gender and age, Table 5 shows the result of the
independent t-test comparison of domains and overall
scores by gender. The result showed no significant gen-
der difference in the domains and overall scores
(p > 0.05). Table 6 shows the result of the One-way
ANOVA comparison of domains and overall scores by
age group. There were no significant differences in the
mean domains and overall scores on SS-QoL (Y) across
various age groups (p > 0.05). The mean domain scores
increased steadily across the age groups below 50 years,
50–59 years and 60–69 years on self-care, language,
family role, social role and energy domains and the over-
all score. A decline in mean scores was observed for the

Table 1 Demographic and Clinical Characteristics of Yoruba
Stroke Survivors

Variables Frequency Percentage

Gender Male 61 61

Female 39 39

Age group (years) < 50 23 23

50–59 30 30

60–69 16 16

≥ 70 11 11

Stroke type Haemorrhagic 29 29

Ischaemic 71 71

Age at onset of stroke < 50 23 23

50–59 40 40

60–69 26 26

≥ 70 11 11

Affected side Left 41 41

Right 59 59

Time from Stroke < 3 months 16 16

3-6 months 19 19

>6 months 48 48

Not specified 17 17

Table 2 Participants’ Scores on the Yoruba versions of Stroke
Specific Quality of Life 2.0

Domains Mean Standard Deviation Minimum Maximum

SC 17.43 5.28 5.00 25.00

V 13.62 2.20 5.00 15.00

L 21.48 4.78 5.00 25.00

M 21.05 5.50 6.00 30.00

W 8.44 3.85 3.00 15.00

UE 16.49 5.69 5.00 25.00

T 10.89 3.76 2.00 15.00

P 10.21 3.66 3.00 15.00

MD 19.26 4.77 7.00 25.00

FR 10.21 3.86 3.00 15.00

SR 11.26 5.21 5.00 25.00

E 10.58 3.64 4.00 15.00

O 171.02 30.28 94.00 230.00

SC self-care; V vision, L language, M mobility, W work, UE upper extremity, T
thinking, P personality, MD mood, FR family role, SR social role, E energy,
O overall

Table 3 Participants’ Scores on the Yoruba Version of WHOQoL-
BREF

Domains Mean Standard Deviation Minimum Maximum

Physical Health 20.12 4.70 11.00 35.00

Psychological Health 20.29 4.05 9.00 30.00

Social Relationship 9.23 2.85 3.00 15.00

Environment 27.89 5.29 17.00 40.00

General Health 6.22 1.80 2.00 10.00
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oldest age group (≥70 years) on self- care, mobility,
upper extremity, family role and social role domains
while steady increase in the mean overall score was ob-
served across all age groups.
The details for item-domain correlations (discrimin-

ant validity) for SS-QoL (Y) are presented in Table 7.
The result showed that item-domain correlations were

comparable within each domain of SS-QoL (Y). Items
in ten out of the twelve domains had correlation
scores >0.7 (r ranged from 0.711–0.920) with their
hypothesized domains. The remaining two domains
(Self-care and Mood) had item-domain correlation of
<0.7 for a few of their items (r ranged from 0.594 to
0.630). Most items had correlation scores greater than
0.20 with other than their hypothesized domains ex-
cept a few items (Table 7).
Intraclass correlation coefficient between participants’

score on SS-QoL (Y) scale on two occasions was signifi-
cant for the overall score (0.74) and for the domain
scores (0.47 to 0.81). The ICC was lowest (0.47) for fam-
ily role domain and showed highest values (0.81) on two
domains (language and upper extremity). ICC was above
0.7 in six domains, above 0.6 in three domains and
between 0.47 and 0.55 in three domains (Table 8).
Cronbach’s alpha values for domains of SS-QoL (Y)
ranged from 0.61 to 0.82 (Table 9).

Discussion
This study assessed the convergent, divergent, dis-
criminant and known group validity, test-retest reli-
ability and internal consistency of the SS-QoL (Y).
The mean age of stroke survivors who participated in
this study was 55.27 ± 12.34 years with median time
since stroke onset of 11 months. These findings sup-
port the earlier reports that stroke occurs more fre-
quently in middle age [15, 22, 29, 33–37]. Majority
(68%) of the stroke survivors in this study were in
the age group of 50 years and above. From the

Table 4 Spearman’s Correlation of Yoruba versions of SS-QoL 2.0 and WHOQoL- BREF

Domains PH PSH SoR Env

r p r p r p r p

SC 0.285 0.004* 0.244 0.015* 0.263 0.008* 0.170 0.092

V 0.193 0.056 0.194 0.054 0.071 0.488 0.267 0.007*

L 0.362 0.001* 0.200 0.047* 0.078 0.443 0.147 0.146

M 0.275 0.006* 0.149 0.142 0.366 0.001* 0.180 0.075

W 0.354 0.001* 0.158 0.118 0.236 0.019* 0.049 0.633

UE 0.162 0.102 0.094 0.356 0.142 0.160 0.098 0.335

T 0.035 0.731 0.240 0.017* 0.149 0.141 0.214 0.034*

P 0.157 0.121 0.167 0.099 0.210 0.037* 0.083 0.412

MD 0.119 0.239 0.360 0.001* 0.250 0.012* 0.289 0.004*

FR 0.089 0.383 0.314 0.002* 0.179 0.076 0.236 0.019*

SR 0.162 0.109 0.257 0.010* 0.256 0.010* 0.214 0.033*

E 0.234 0.020* 0.049 0.633 0.207 0.040* 0.120 0.238

O 0.361 0.001* 0.316 0.001* 0.341 0.001* 0.259 0.010*

Bold figures indicates similar domains
SC Self Care, V Vision, L Language, M Mobility, W Work, UE Upper Extremity, T Thinking, P Personality, MD Mood, FR Family Role, SR Social Role, E Energy, O Overall,
PH Physical Health, PSH Psychological Health, SoR Social Relationship, Env Environment
*indicates significant correlation (p < 0.05)

Table 5 Independent t-test comparison of domains and overall
score of the Yoruba version of the Stroke-specific Quality of Life
Scale by gender

Domains Gender t-cal p-value

Male x̄ ±SD(n = 61) Female x̄ ±SD(n = 39)

SC 17.30 ± 4.98 17.64 ± 5.09 −0.34 0.74

V 13.56 ± 2.31 13.72 ± 2.10 −0.35 0.73

L 21.21 ± 5.23 21.95 ± 3.65 −0.76 0.45

M 21.18 ± 5.61 21.38 ± 6.53 −0.16 0.87

W 8.75 ± 3.63 8.18 ± 3.90 0.74 0.46

UE 18.25 ± 5.52 17.21 ± 5.76 −0.83 0.41

T 11.18 ± 3.70 10.46 ± 4.15 0.90 0.37

P 10.16 ± 3.54 10.63 ± 3.63 0.63 0.53

MD 19.10 ± 5.12 19.95 ± 4.83 −0.82 0.41

FR 10.56 ± 10.08 9.74 ± 4.39 0.94 0.35

SR 12.61 ± 6.40 13.10 ± 6.54 −0.38 0.71

E 10.21 ± 3.41 11.21 ± 3.87 −1.35 0.18

O 171.90 ± 38.86 176.79 ± 36.18 −0.67 0.51

Alpha level was set at p < 0.05
SC Self Care, V Vision, L Language, M Mobility, W Work, UE Upper Extremity, T
Thinking, P Personality, MD Mood, FR Family Role, SR Social Role, E Energy,
O Overall
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aforementioned reports, it can be stated that stroke
majorly affect people in their middle age. Although
stroke risk increases with age, strokes can occur and
do occur at any age [38] while time from stroke var-
ies considerably among the survivors. This may be at-
tributed to factors such as presence of co-morbidities,
quality of care and access to care and rehabilitation,
racial and ethnic disparities, perceived social support
and psychological state among other factors [1]. Sex
distribution of participants in this study also indicated
a male preponderance and this is in accordance with
findings from previous studies [15, 22, 29, 34–36, 39].
Majority of the stroke survivors in this study had is-
chaemic stroke while more than half had right hemi-
plegia. This is similar to report of Andersen et al.
[40] that ischaemic stroke is more frequent than
haemorrhagic stroke. Similarly, left hemispheric is-
chaemic stroke presenting with right hemiplegia has
been reported to be more frequent than right hemi-
spheric cases [41] as reported by higher proportion of
right hemiplegia/hemiparesis reported in this study.
The Yoruba version of WHOQoL-BREF was used to

test the convergent validity of the SS-QoL (Y). The
overall scores of SS-QoL (Y) showed fair to moderate
significant correlation with all the four domains of
WHOQoL-BREF. The significant correlations between
similar domains of SS-QoL (Y) and WHOQoL-BREF
may imply that the SS-QoL (Y) scale fairly captured
relevant QoL domains which are also assessed by the
WHOQoL-BREF.
Similar to the findings of this study, Boosman et al.

[34] found significant correlation between the cognitive

Failures Questionnaire (CFQ), Life Satisfaction-9 (LiSat-
9), Hospital Anxiety Depression Scale (HADS) and cor-
responding SS-QoL 2.0 domain scores. The SS-QoL 2.0
scale has been compared with various other measures
with varying findings. Muus et al. [13] reported moder-
ate to excellent correlation (r ranging from 0.37 to 0.88)
between the domains of Danish version of SS-QoL 2.0
and the Barthel Index and National Institute of Health
Stroke Scale. Similar to the findings of the present study,
Boosman et al. [34] reported that SS-QoL 2.0 scores
showed weak to moderate correlations (0.24–0.32) with
the Glasgow Outcome Scale and moderate to strong cor-
relations (0.35–0.72) between SS-QoL 2.0 scores and
CFQ, LiSat-9 and HADS. Lin et al. [35] also reported
weak to moderate correlations (r ranging from −0.04 to
0.52) between the domains of the SS-QoL 2.0 and Fugl-
Meyer Assessment, Functional Independent Measure,
and Frenchay Activities Index with excellent correlation
(r = 0.65) only between the SS-QoL 2.0 Self-Care do-
main and Functional Independent Measure. Hakverdio-
glu and Khorshid [17] reported moderate correlation
between the mean overall score of the Turkish version of
SS-QoL and the mean domain scores as well as between
the SS-QoL domains scores and the mean scores of the
sub- dimensions of SF-36. Moderate correlation was also
found between the total mean score of the Turkish ver-
sion SS-QoL and the mean score of Katz Index of ADL.
The findings in the present study are consistent with
findings in the reported studies. Although the correl-
ation between the four domains of WHOQoL-BREF and
similar SS-QoL domains is significant, the correlation
coefficients are low (r < 0.4). Certain factors may be

Table 6 One-way ANOVA comparison of the Yoruba version of the Stroke-Specific Quality of Life 2.0 domains by age group

Age groups

SS-QoL Domains <50
x̄ ±SD (n = 23)

50–59
x̄ ±SD (n = 40)

60–69
x̄ ±SD (n = 26)

≥ 70
x̄ ±SD (n = 11)

F-ratio p-value

SC 16.91 ± 5.05 17.30 ± 5.17 18.04 ± 4.83 17.55 ± 5.24 0.216 0.881

V 13.61 ± 1.90 13.15 ± 2.53 14.12 ± 2.05 14.15 ± 12.05 1.281 0.285

L 20.48 ± 6.06 20.90 ± 4.70 22.62 ± 3.48 23.18 ± 3.22 1.572 0.201

M 21.43 ± 4.91 21.18 ± 6.45 21.46 ± 5.35 20.70 ± 8.23 0.047 0.986

W 7.74 ± 3.49 9.10 ± 3.66 8.38 ± 3.62 8.40 ± 4.88 0.667 0.575

UE 16.65 ± 4.51 16.30 ± 6.24 17.50 ± 5.47 15.60 ± 6.10 0.360 0.782

T 11.96 ± 3.28 9.97 ± 4.41 11.27 ± 3.30 11.18 ± 3.74 1.445 0.235

P 10.91 ± 3.92 9.68 ± 3.54 10.46 ± 3.24 11.40 ± 3.60 0.968 0.411

MD 19.39 ± 4.36 18.55 ± 5.62 20.35 ± 4.81 20.60 ± 4.22 0.882 0.453

FR 9.35 ± 3.90 10.15 ± 4.44 11.15 ± 3.68 10.27 ± 5.16 0.756 0.521

SR 10.91 ± 5.33 13.10 ± 6.41 14.46 ± 7.02 11.73 ± 6.80 1.387 0.251

E 10.26 ± 3.49 10.60 ± 3.61 10.92 ± 3.43 10.55 ± 4.63 0.134 0.940

O 169.61 ± 28.40 169.98 ± 38.41 180.73 ± 35.07 172.45 ± 45.47 0.552 0.648

Alpha level was set at p < 0.05
SC Self Care, V Vision, L Language, M Mobility, W Work, UE Upper Extremity, T Thinking, P Personality, MD Mood, FR Family Role, SR Social Role, E Energy, O Overall
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Table 7 Item-domain correlations (discriminant validity) of the Yoruba version of the Stroke Specific Quality of Life 2.0 (n = 100)

SS-QoL Domain SC V L M W UE T P MD FR SR E

SC1 0.703 0.044 0.108 0.344 0.704 0.598 0.017 0.216 0.057 0.167 0.412 0.297

SC2 0.594 0.341 0.328 0.365 0.137 0.293 0.165 0.245 0.400 0.257 0.156 0.328

SC4 0.782 0.243 0.171 0.544 0.482 0.540 0.011 0.240 0.241 0.288 0.315 0.250

SC5 0.829 0.390 0.312 0.529 0.580 0.437 −0.030 0.166 0.180 0.226 0.286 0.151

SC8 0.763 0.388 0.355 0.575 0.382 0.466 0.115 0.157 0.444 0.434 0.341 0.404

V1 0.306 0.764 0.347 0.353 0.043 0.101 0.183 0.169 0.279 0.188 0.095 0.063

V2 0.239 0.720 0.409 0.267 0.017 0.080 0.149 0.156 0.223 0.186 0.014 0.032

V3 0.269 0.799 0.472 0.345 0.040 0.136 0.175 0.313 0.219 0.150 0.000 0.083

L2 0.297 0.454 0.920 0.333 0.246 0.074 0.286 0.335 0.381 0.252 0.190 0.027

L3 0.312 0.521 0.885 0.436 0.147 0.097 0.369 0.378 0.542 0.358 0.114 0.145

L5 0.240 0.437 0.880 0.357 0.084 0.030 0.446 0.400 0.477 0.402 0.171 0.090

L6 0.316 0.471 0.908 0.426 0.198 0.123 0.432 0.497 0.492 0.371 0.217 0.158

L7 0.218 0.386 0.892 0.357 0.124 0.052 0.388 0.370 0.508 0.391 0.177 0.125

M1 0.554 0.259 0.262 0.776 0.525 0.425 0.162 0.206 0.301 0.383 0.409 0.381

M4 0.595 0.295 0.328 0.881 0.466 0.339 0.239 0.323 0.369 0.473 0.410 0.374

M6 0.624 0.282 0.336 0.803 0.608 0.486 0.224 0.347 0.338 0.312 0.372 0.397

M7 0.353 0.328 0.323 0.760 0.314 0.357 0.431 0.236 0.393 0.422 0.292 0.496

M8 0.573 0.434 0.430 0.788 0.355 0.316 0.246 0.299 0.386 0.412 0.254 0.325

M9 0.426 0.390 0.449 0.799 0.364 0.365 0.188 0.296 0.372 0.351 0.306 0.383

W1 0.571 0.064 0.148 0.447 0.914 0.595 0.112 0.262 0.006 0.199 0.444 0.295

W2 0.538 0.030 0.138 0.380 0.889 0.545 0.080 0.201 0.066 0.181 0.412 0.273

W3 0.554 0.056 0.179 0.461 0.875 0.551 0.113 0.266 0.244 0.226 0.551 0.365

UE1 0.433 0.138 0.256 0.276 0.616 0.703 0.187 0.285 0.197 0.189 0.395 0.308

UE2 0.502 0.086 0.044 0.485 0.556 0.715 0.013 0.289 0.238 0.249 0.399 0.440

UE3 0.560 0.093 0.074 0.400 0.465 0.770 0.171 0.240 0.292 0.195 0.347 0.389

UE4 0.357 0.196 −0.015 0.275 0.359 0.730 0.098 0.057 0.008 0.041 0.095 0.210

UE5 0.479 0.182 0.143 0.386 0.343 0.785 0.167 0.265 0.227 0.147 0.206 0.271

T2 0.047 0.259 0.348 0.245 0.125 0.132 0.884 0.441 0.459 0.407 0.256 0.300

T3 0.026 0.179 0.347 0.221 0.095 0.114 0.918 0.508 0.517 0.450 0.387 0.249

T4 0.023 0.180 0.502 0.283 0.077 0.081 0.787 0.522 0.564 0.365 0.228 0.220

P1 0.236 0.233 0.480 0.334 0.243 0.178 0.513 0.828 0.568 0.425 0.336 0.244

P2 0.195 0.197 0.392 0.222 0.103 0.022 0.397 0.733 0.444 0.378 0.253 0.134

P3 0.127 0.080 0.210 0.141 0.290 0.308 0.478 0.800 0.295 0.251 0.460 0.275

MD2 0.263 0.250 0.376 0.256 0.108 0.182 0.365 0.387 0.729 0.553 0.370 0.319

MD3 0.067 0.327 0.468 0.284 −0.181 0.026 0.449 0.335 0.630 0.469 0.099 0.233

MD6 0.274 0.140 0.380 0.321 0.171 0.269 0.448 0.518 0.721 0.579 0.594 0.398

MD7 0.145 0.188 0.381 0.289 0.089 0.100 0.425 0.406 0.772 0.606 0.399 0.478

MD8 0.371 0.348 0.394 0.403 0.119 0.117 0.343 0.295 0.608 0.390 0.231 0.291

FR5 0.280 0.322 0.515 0.387 0.022 0.040 0.488 0.412 0.673 0.731 0.392 0.228

FR7 0.374 0.265 0.341 0.480 0.181 0.162 0.344 0.389 0.697 0.838 0.524 0.407

FR8 0.307 0.096 0.280 0.287 0.368 0.234 0.353 0.318 0.409 0.826 0.783 0.257

SR1 0.225 0.069 0.136 0.140 0.593 0.348 0.274 0.420 0.302 0.494 0.801 0.325

SR4 0.262 0.069 0.230 0.288 0.423 0.284 0.156 0.303 0.364 0.593 0.816 0.272

SR5 0.403 0.031 0.142 0.156 0.295 0.315 0.435 0.407 0.463 0.609 0.800 0.352
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responsible for this. Previous studies that compared the SS-
QoL with generic scales used more than one scale for com-
parison such that most related domains on the SS-QoL and
the other scales were compared [12, 13, 17, 42, 43]. In the
current study however, the domains of WHOQoL-BREF
only were used to compare the domains of SS-QoL 2.0 and
this may not allow for comparison with most related do-
mains as obtained in previous studies. Although some of
these studies also reported weak correlation with some of
the SS-QoL 2.0 domains [13, 42, 43], this was explained by
the elapsed time between the stroke event and the adminis-
tration of the questionnaire [42]. This may also be applic-
able to our study in which time since stroke onset was
more than 1 month prior to the administration of the ques-
tionnaires. The process of social adaptation has been re-
ported to be a possible factor that can cancel out supposed
differences in QoL. This fact can also explain in like man-
ner the apparent weak but significant correlation between
the generic measure (WHOQoL-BREF) and a specific
measure (SS-QoL 2.0) [13, 42]. The items in each domain

of SS-QoL 2.0 were structured in a specific and simplified
manner that addresses stroke-related problems, but this is
not so for the generic WHOQoL-BREF. For example, two
items on physical health domain of WHOQoL-BREF “How
well are you able to get around?” and “How satisfied are
you with your transport?” are related to mobility domain of
SS-QoL2.0 which comprised six different items. Social rela-
tionship domain of WHOQoL-BREF has three items which
is like a summary of a total of eight items on the family role
and social role domains of SS-QoL2.0. Language and
vision domains of SS-QoL 2.0 comprise five and three
items respectively, but no items on the WHOQOL-
BREF assess any of these domains. The differences in
the structure of the items on the two scales as exem-
plified above may also explain the weak correlations
between the compared domains.
Dissimilar domains on Yoruba versions of SS-QoL and

WHOQoL-BREF were also compared to assess divergent
validity of the SS-QoL (Y). Poor to fair correlation (r
ranged from 0.035 to 0.366) were demonstrated between
dissimilar domains of the two scales. A number of these
domains however demonstrated significant correlation.
Studies have shown that some types of adaptation and
coping strategies are adopted by stroke survivors in

Table 7 Item-domain correlations (discriminant validity) of the Yoruba version of the Stroke Specific Quality of Life 2.0 (n = 100)
(Continued)

SS-QoL Domain SC V L M W UE T P MD FR SR E

SR6 0.302 0.023 0.211 0.271 0.424 0.311 0.116 0.388 0.382 0.512 0.778 0.329

SR7 0.376 0.025 0.201 0.304 0.452 0.338 0.327 0.349 0.396 0.621 0.859 0.313

E1 0.252 0.083 0.156 0.352 0.247 0.190 0.392 0.385 0.563 0.401 0.438 0.716

E2 0.312 0.015 0.123 0.497 0.411 0.489 0.374 0.378 0.408 0.438 0.510 0.711

E3 0.293 0.206 0.263 0.470 0.335 0.282 0.181 0.269 0.351 0.281 0.306 0.780

SC Self Care, V Vision, L Language, M Mobility, W Work, UE Upper Extremity, T Thinking, P Personality, MD Mood, FR Family Role, SR Social Role, E Energy

Table 8 Intra-class Correlation of scores on Yoruba version of
SS-QoL 2.0 Scale on two occasions

95% CI

Domains ICC Lower bound Upper bound p-value

Self Care 0.78 0.66 0.86 0.001*

Vision 0.68 0.32 0.67 0.001*

Language 0.81 0.70 0.88 0.01*

Mobility 0.78 0.66 0.86 0.001*

Work 0.76 0.63 0.84 0.001*

Upper Extremity 0.81 0.71 0.88 0.001*

Thinking 0.74 0.61 0.83 0.001*

Personality 0.69 0.54 0.80 0.001*

Mood 0.60 0.42 0.73 0.001*

Family Role 0.47 0.26 0.64 0.001*

Social Role 0.55 0.35 0.69 0.001*

Energy 0.52 0.33 0.68 0.001*

Overall 0.74 0.61 0.83 0.001*

ICC Intra-class Correlation, CI Confidence Interval
*indicates significant correlation (p < 0.05)

Table 9 Cronbach’s alpha value for domains of Yoruba version
of SS-QoL 2.0

Domains Number of items Mean ± SD Cronbach’s alpha

Self Care 5 17.43 ± 5.28 0.77

Vision 3 13.62 ± 2.20 0.61

Language 5 21.48 ± 4.78 0.75

Mobility 6 21.05 ± 5.50 0.77

Work 3 8.44 ± 3.85 0.78

Upper Extremity 5 16.49 ± 5.69 0.82

Thinking 3 10.89 ± 3.76 0.62

Personality 3 10.21 ± 3.66 0.71

Mood 5 19.26 ± 4.77 0.72

Family Role 3 10.21 ± 3.86 0.70

Social Role 5 11.26 ± 5.21 0.70

Energy 3 10.58 ± 3.64 0.62
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order to resume pre-stroke life [33, 44, 45], some of
which may be more effective in coping with the conse-
quences of the stroke than others [33, 44]. Significant
correlation was found between the self-care domain of
SS-QoL (Y) and all the domains of Yoruba version of
WHOQoL-BREF except environment domain. This may
be explained in terms of the limitation in physical func-
tioning, a common consequence of hemiplegia or hemi-
paresis which might have been adapted to by the stroke
survivors in this study. It might also be that they have
devised alternative means of self-care and coping strat-
egy such that their physical health, psychological health
and social relationship are no longer affected negatively
by the condition. However, the physical disability that is
usually associated with stroke might not have been over-
come by the architecture of their environment and as a
result, still interfere negatively with their quality of life.
Language domain of SS-QoL (Y) also correlated weakly
but significantly with PH and PSH domains of Yoruba
version of WHOQoL-BREF. The frustration that is usu-
ally associated with aphasia or speech disturbances in
some stroke survivors might have resolved in the partici-
pants in this study, majority of whom have had stroke
for 6 months and more. This may boost their psyche
and thus explain the significant correlation between
language and PSH domains of the SS-QoL and
WHOQoL-BREF respectively. The vision, thinking and
mood domains of SS-QoL (Y) correlated significantly
with environment domain of WHOQoL-BREF. This may
also be due to the use of coping strategies by the stroke
survivors. As expected, the upper extremity and person-
ality domains of SS-QoL (Y) did not correlate signifi-
cantly with any of the domains of the Yoruba version
WHOQoL-BREF. This may be because upper extremity
and personality domains on SS-QoL are more specific to
stroke survivors whereas the domains of WHOQoL-
BREF are generic and did not capture these stroke
specific domains enough. Family role and social role do-
mains of the SS-QoL (Y) also correlated significantly
with the PSH domain of WHOQoL-BREF. This may also
be explained in terms of coping strategies that the stroke
survivors might have learnt in their family and social
functioning. Similarly, mobility, work, personality, mood
and energy domains of SS-QoL (Y) demonstrated
significant correlation with SoR domain of WHOQoL-
BREF possibly as a consequence of adaptation and
coping strategy engendered by the stroke to enable the
survivors resume a normal life. The finding for the
known-group validity of the SS-QoL (Y) indicated that
there was no significant gender difference between the
domains and overall scores. This is consistent with
report of Xie et al. [1] and Zalihic et al. [46]. Male par-
ticipants had higher mean score in work, upper extrem-
ity, thinking and family role domains while female

participants had higher mean score in the remaining
nine domains and the overall QoL score. Conversely,
previous studies reported significantly lower post-stroke
QoL in females and that females are more negatively af-
fected in their QoL [47–49]. In these studies, QoL was
assessed using different QoL scales, mode of administra-
tion and stroke patients in different settings from the
current study, and these factors may be responsible for
the observed differences in QoL and gender.
The finding of this study also showed that the SS-QoL

domains were associated with age. The mean domain
scores increased steadily across three out of the four age
groups (<50 years, 50–59 years and 60–69 years) on
self-care, language, family role, social role and energy
domains and the overall score. A decline in mean scores
was observed for the oldest age group (≥70 years) on
self-care, mobility, upper extremity, family role and so-
cial role domains while steady increase in the mean
overall score was observed across all age groups. The re-
ported differences in the QoL scores among participants
in the current study is not significant but has demon-
strated that age of stroke survivors was an important
factor that determines their HRQoL [50–53]. Psycho-
logical function appeared to be less affected by age as
demonstrated by SS-QoL scores on personality, thinking
and mood domains consistent with findings of Alonso-
Moran et al. [52] and Jeste et al. [54].
The items on SS-QoL (Y) showed a high level of item-

domain correlations (i.e., correlations of an item with its
own domain). All items in the SS-QoL (Y) demonstrated
strong correlations with its hypothesized domain than
with domains measuring other concepts. For example,
item L2 ‘Did you have trouble speaking? For example,
get stuck, stutter, stammer or slur your words?’ had r
value of 0.920 with its own domain, while the same item
had r value of 0.297 with SC domain. The only exception
was item SC1 (‘did you have trouble preparing food?’
Translated as ‘N jẹ́ o nìlò ìrànlọ́wọ́ láti wá oúnjẹ’) that
correlated strongly with work domain. The item SC1 had
correlation value of 0.703 with its own domain and 0.704
for work domain. The finding of this study shows that
there was significant correlation between all the domains
of the SS-QoL scale as well as between the overall score
and each of the domains’ score. This finding of strong cor-
relations of items with its own domain is consistent with
reports of Muus et al. [13] and Cruz-Cruz et al. [42] and
describes the relevance of the items in their respective do-
mains and the discriminant validity of the SS-QoL (Y).
The ICCs between participants’ scores on two occasions

for the overall and domains of the SS-QoL (Y) indicated
moderate to high test-retest reliability. Furthermore,
the moderate to high Cronbach’s alpha values imply in-
ternal consistency or homogeneity of the domains of
the scale. This is comparable with internal consistency
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or interrelatedness of the domains of SS-QoL 2.0 scale re-
ported by Hsueh et al. [9]. The findings are comparable
with the reports from previous studies on different ver-
sions of SS-QoL 2.0 scale [4, 11, 13, 15, 17, 34, 42, 55, 56].
For example, Williams et al. [4] and Boosman et al. [34]
reported excellent internal consistency for ischaemic
stroke survivors and patients with aneurysmal subarach-
noid haemorrhage respectively. Similarly, Kerber et al.
[55] reported excellent test-retest reliability and internal
consistency for SS-QoL 2.0 scale in Mexican American
English speaking population. Danish version was reported
to have moderate to excellent test retest reliability and ex-
cellent internal consistency by Muus et al. [13]. The
Brazilian version of SS-QoL 2.0 was reported by Lima et
al. [15] to have excellent test-retest reliability while the
Spanish version of SS-QoL 2.0 good to excellent test retest
reliability and internal consistency [11, 42]. Harkverdioglu
and Khorshid [17] reported excellent test-retest reliability
and excellent internal consistency for Turkish version of
SS-QoL 2.0, while the Chinese version of SS-QoL 2.0
demonstrated good to excellent internal consistency ac-
cording to Wong et al. [56].
This study has some limitations that may need to be

considered in interpreting and generalizing its findings.
First, the generalizability of this study may be limited to
stroke survivors in urban and semi urban communities.
This is because stroke survivors from only departments
of physiotherapy in health facilities within each of the
capital city and other major cities of the south-western
states of Nigeria were included. Second, there are
possible differences in psychometric properties in
patient-reported QOL outcomes due to the modes of ad-
ministration [57] thus further research may be needed to
study psychometric properties of the SS-QoL (Y) using
different modes of administration such as paper-and-
pencil administration at home, via the mail and
telephone interview. Participants in this study received
different rehabilitation programs throughout the dur-
ation of the study; further research is needed to assess
the psychometric properties of the SS-QoL (Y) for spe-
cific treatment programs on larger samples to provide
further insights into the psychometric properties of the
SS-QoL (Y) in particular situations. Lastly, the SS-QoL
(Y) was validated using the Yoruba version of WHOQoL-
BREF in this study, other Yoruba outcome measures with
the advantage of assessing domains relevant to stroke,
should be used to compare the domains of SS-QoL (Y) in
order to further ascertain its validity with other established
measures.

Conclusion
The test-retest reliability, internal consistency, discrimin-
ant and known-group validity of the SS-QoL(Y) are ad-
equate. The scale fairly and significantly captured all

related domains on the Yoruba version of WHOQoL-
BREF which indicates acceptable convergent validity.
The SS-QoL(Y) is therefore a valid and reliable measure
recommended for assessing health-related quality of life
among Yoruba stroke survivors.

Additional files
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