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Table I. Characteristics of stroke outpatients and community-dwelling elderly.

Stroke outpatients (n=869)

Community-dwelling elderly (n=748)

Male Female Male Female
n (%) n (%) n (%) n (%)
Subjects 552 (63.5) 317 (36.5) 360 (48.1) 388 (51.9)
Age (years old)
mean (SD) 67.3 (7.5) 69.2 (8.6 66.5 (7.6) 67.7 (7.8)
range 55-91 55-96 5589 55-90
Living conditions
Alone 23 4.2) 27 (8.5) 16 (4.4) 69 (17.8)
With spouse 261 (47.3) 103 (32.5) 213 (59.2) 148 (38.1)
Spouse and/or other family members 266 (48.2) 185 (58.4) 131 (36.4) 170 (43.8)
Type of hemiparesis
Without hemiparesis 57 (10.3) 42 (13.2)
Right hemiparesis 222 (40.2) 129 (40.7)
Left hemiparesis 248 (44.9) 135 (42.6)
Bilateral hemiparesis 25 (4.5) 11 (3.4
Severity of aphasia
Without aphasia 252 (45.7) 194 (61.2)
Mild aphasia 199 (36.1) 89 (28.1)
Moderate-severe aphasia 100 (18.1) 34 (10.7)

other measurements, such as the Short Form-36
(SF-36) [21,22], the Self-Rating Barthel Index [15],
and the Self-Rating Frenchay Activity Index [23].
Details regarding these measurements without SDL
have been described elsewhere [15].

The SDL, a simple measurement of subjective
QOL referring to the Life Satisfaction Measure by
Viitanen et al. [16], was used to assess the life
satisfaction of stroke outpatients. The SDL was
initially developed to evaluate the life satisfaction of
sub-acute myelo-optico-neuropathy [17], and has
been widely applied to stroke patients (18] and
hemophiliacs [19]. The SDL consisted of 11 items,
i.e., physical health, mental health, self-care, gait,
housework, house facilities, partner and family
relationships, hobby and leisure activities, social
intercourse, economic state and social security,
and having a job [20]. Each item was rated along a
5-point rating scale from ‘dissatisfied’ (rated as 1)
through to ‘sausfied’ (rated as 5); thus, giving a
possible range of SDL scores from 11 (the lowest
state of satsfacdon) to 55 (the highest state of
satisfaction).

Living conditions were asked by a single item with
5 response alternatives: ‘living alone’, ‘living with
spouse’, ‘living with spouse and other family
member(s)’, ‘living with child (daughter or son),
their spouses, and grandchild(ren) etc.’, and ‘others’.

Daza analysis

A principal component analysis was performed to: (i)
clarify the dimensionality of the SDL which might
cover various aspects of the life satisfaction, and (i)

construct some summary variables rather than
individual items. The latter might prevent increased
possibilities of type I error due to repeat comparisons
using 11 items. After the promax rotation, items
showing loadings exceeding 0.50 were regarded as
salient on a component. Differences in categorical
variables and continuous variables were tested by a
chi-square test and ANCOVA with age as the
covariate. Statistical analyses were conducted using
the SPSS 11.0 J.

Results
Dimensionality of the SDL scale

A total of 1,617 data responses on individual SDL
items were factor analyzed. According to an initial
unrotated solution, the eigenvalues of the first two
factors exceeded 1.0. These factors were then
subjected to the promax rotadon. Table II shows
the factor loadings of individual SDL items.

The SDL consisted of two factors, and one item
was quite independent to other items. Factor 1 (F1)
included satisfacton with housework, self-care, gait,
physical health, hobby and leisure, social intercourse,
and mental health. These seven items seemed to
represent several aspects of ‘one’s own abilities’.
Factor 2 (F2) included satisfaction with partner/
family relationship, economic state and social secur-
ity, and house facilities. These three items were
related to the satisfaction with ‘external factors’ of
the respondents. One item, satisfaction with having a
job, showed extremely lower communality estimate
(0.16) as compared to any other items’ counterpart
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Table II. Promax rotated factor loadings of 11 items of satisfaction
in daily life.

Factor 1: Factor 2:
Satisfaction Satisfaction
Items of with One’s with External
satisfaction Own Abilities Factors
Housework 0.97 —0.16
Self-care 0.95 —0.12
Gait 0.89 —0.07
Physical health 0.70 0.13
Hobby/leisure 0.67 0.15
Social intercourse 0.62 0.18
Mental health 0.57 0.30
Partner/family relatonship —0.14 0.85
Economic state and —0.05 0.75
social security

House facilities 0.20 0.65
Having a job 0.16 0.28
Interfactor correlation .55

Bold-faced values: factor loadings = 0.50.

(>0.53), and had no salient loadings on either
factor. Two scale scores were calculated based on the
factor structure, excluding that item. Cronbach’s o’s
were 0.91 and 0.66 for F1 and F2, respectively.

Differences in life satisfaction according to the history
of stroke and gender

Total SDL scores were significantly lower for stroke
outpatients (entire 33.3; males 32.7, females 34.2)
than for community-dwelling elderly (entire 43.3;
males 43.7, females 42.9) (p < 0.01). However, the
SDL involved two components (Table II), and one
relatively independent item as mentioned above.
Therefore, we decided to use these two factors
separately in the subsequent analyses rather than the
total SDL score.

Figure la depicts the mean scores of F1, ‘satisfac-
tion with one’s own abilities’ by gender and subject
characteristics (stroke outpatients vs community-
dwelling elderly). F1 scores were significantly lower
for the stroke outpatients (M = 19.7, SE = 0.23) than
for the community-dwelling elderly (M =28.2,
SE=0.24) (F=644.7, p < 0.001). Also, a significant
interaction with gender was observed (F=6.7,
p <0.01). Among the stroke outpatients, males
(M=19.1, SE=0.28) showed lower scores than
females (M=20.2, SE=0.37), but among the
community-dwelling elderly, females (M=27.9,
SE=0.33) showed lower scores than males
(M =284, SE=0.35).

As displayed in Figure 1b, the mean scores of F2,
‘satisfaction with external factors’, were also signifi-
cantly lower for the stroke outpatients (M =10.9,
SE =0.09) than for the community-dwelling elderly
(M=12.0, SE=0.14) (F=66.6, p < 0.001), while
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Figure 1. Comparison of F1 and F2 mean scores with stroke
outpatients and community-dwelling elderly. Both scores (Figure
la and 1b) were significantly lower for stroke outpatients than for
community-dwelling elderly (F=644.7 for F1, F=66.6 for F2,
both p < 0.001). **p < 0.01, by ANCOVA.

the interaction with gender was marginal (F=2.9,
p < 0.09). Gender difference was not observed in F1
and F2 scores.

Differences in life satisfaction of stroke outpatients
and communiry-dwelling elderly according to
hving conditions

Of the 5 categories of living condition, the category
of ‘living with my children (daughters or sons), their
spouses, and grandchild(ren) etc.” was combined
with another category of ‘living with spouse and
other family members’ because of the fewer number
of stroke outpatients in the former category. In
addition, 5 subjects who responded to ‘others’ in
their living conditions were omitted in the subse-
quent analyses. Then the differences in life satisfac-
tion according to living conditions were examined by
ANCOVA, with gender and their interaction, con-
trolling for the effect of age. The analysis was
conducted separately for stroke outpatients and
community-dwelling elderly.
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Among the stroke outpatients, although the
main effect of living conditions and its interaction
with gender were not significant on F1 scores, a
significant main effect of living conditons (F=3.6,
p < 0.05) on F2 scores was observed. As displayed
in Figure 2a, F2 scores were comparable between
genders living with a spouse, and the scores of females
did not differ between those who were living with a
spouse and those who were living alone. Thus, the
significant difference according to living conditons
observed here might be attributable to the lower F2
scores for males who were living alone.

Among the community-dwelling elderly, similar to
the stroke outpatients, although living conditions had
no significant effects on F1 scores, its main effect on
F2 scores was significant (F=13.7, p < 0.001) and
its interaction with gender was marginal (F=2.9,
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Figure 2. F2 mean scores by living conditions. For stroke
outpatients (Figure 2a), living conditions showed a significant
main effect on F2 scores (F=3.6, p < 0.05). For community-
dwelling elderly (Figure 2b), living conditions showed a significant
main effect (F=13.7, p < 0.001) and a marginal interaction effect
with gender (F=2.9, p < 0.06) on F2 scores. *p < 0.05, by
ANCOVA.

p < 0.06): i.e., as displayed in Figure 2b, F2 scores
were comparable for both genders who were living
with a spouse or living with a spouse and other family
members, but the scores were lower for those who
were living alone, particularly for males.

Differences in life satisfaction of stroke outpatients
according to clinical features

F1 scores varied significantly by the type of hemi-
paresis (F=9.4, p<0.001) and the severity of
aphasia (F=6.1, p < 0.01), while gender and any
other possible interactions were not significant
(Figure 3). Further inspection by Bonfferroni post-
hoc test indicated that F1 scores were significantly
higher for the stroke outpatients without hemiparesis
(M =23.6, SE=0.97) than for those who had right
hemiparesis (M =19.1, SE =0.42), left hemiparesis
(M=17.4, SE=0.64), and bilateral hemiparesis
(M =18.4, SE=1.57). Also, F1 scores significantly
differed between those without aphasia (M =21.6,
SE =0.58) and those with moderate-severe aphasia
(M =17.8, SE =0.94), while F1 scores of those with
mild aphasia (M =19.5, SE=1.01) did not differ
among any of these groups.

The similar analysis on F2 scores yielded sig-
nificant main effects of the types of hemiparesis
(F=2.95, p < 0.05), the severity of aphasia (F=17.5,
p < 0.01), and significant gender X aphasia inte-
raction (F=3.2, p < .05). Bonfferroni post-hoc
test indicated that F2 scores differed significantly
between those without hemiparesis (M =114,
SE=0.38) and those with left hemiparesis
(M =10.1, SE=0.25), while other comparisons,
including those with right hemiparesis (M =10.7,
SE=0.17) and bilateral hemiparesis (M =10.5,
SE=0.62), was not significant. The significant
gender X aphasia interaction indicated that the effect
of aphasia on F2 scores differed by gender.

As displayed in Figure 4a and 4b, F2 scores of
males seemed comparable across the three levels of
aphasia (no, mild, and moderate-severe), while F2
scores of females were slightly higher than those of
males at no aphasia and mild aphasia conditions, but
considerably lower than males at the moderate-
severe aphasia condition. Further analysis by gender
provided supportive results that no significant main
effect was observed for males, but both types of
hemiparesis (F=2.8, p < 0.05) and the severity of
aphasia (F=8.3, p < 0.001) showed significant main
effects for females. In particular, the effect of aphasia
was crucial for the female outpatients, if they suffered
from hemiparesis.

The time after onset of stroke, which might have
some influence on life satisfaction for the stroke
outpatients, showed no association with either F1 or
F2 scores.
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Figure 3. F1 mean scores by type of hemiparesis and severity of aphasia for stroke outpatients. F1 mean scores of types of hemiparesis are
shown in without aphasia, mild aphasia and moderate-severe aphasia. F1 mean scores varied significantly by the type of hemiparesis (F = 9.4,
p < 0.001) and the severity of aphasia (F=6.1, p < 0.01), while gender and any other possible interactions were not significant.

Discussion

In a sample of 869 post-stroke outpatients living at
home and 748 community-dwelling elderly ran-
domly sampled in Yahatanishi Ward, Kitakyushu
City, Japan, we found that: (i) life satisfaction could
be assessed by two different but correlated con-
structs, (ii) life satisfaction differed significantly
between stroke outpatients and community-dwelling
elderly, and (iii) life satisfaction among stroke
outpatients varied according to their living condi-
tions in general. As far as we know, no previous
research, except for one study in Norway [12], has
investigated the life satisfaction and/or QOL of
hundreds of stroke patients living at home, with
simultaneous reference to their clinical diagnoses
and assessments.

Exploratory factor analysis revealed that the SDL
consisted of two factors (Table II). Factor 1 reflected
‘satisfaction with several aspects of one’s own
abilities’. Factor 2 was related to ‘satisfaction with
external factors’. These two components regarding
life satisfaction were significantly lower for the stroke
outpatients than for the community-dwelling elderly
(Figures la, 1b). In comparison between the stroke
outpatients and the community-dwelling elderly,
both similarity and dissimilarity were observed in
living conditions related to higher or lower ‘satisfac-
tion with external factors’ (Factor 2) (Figures 2a,
2b), although their ‘satisfaction with own ability’
(Factor 1) was not associated with living conditions.

The similarity was found for males: (a) males who
were ‘living alone’ showed the lowest ‘satisfaction
with external factors’; (b) the satisfaction levels were
comparable between males who were ‘living with

spouse’ and males who were living with spouse and/
or other family’. On the contrary, females showed a
different feature between the two groups: although
‘satisfaction with external factors’ was independent
of living conditions among female stroke outpatients,
‘living with spouse and/or other family’ might appear
the most satisfying condition and ‘living alone’ was
the least satisfying condition (post-hoc test,
p < 0.05) among female community-dwelling el-
derly. A Post-hoc test further revealed that male
community-dwelling elderly who were ‘living alone’
showed significantly lower F2 scores than their
female counterparts (p < 0.05). That is, ‘satisfaction
with external factors’ could be influenced by living
conditions for males, but not particularly so for
females.

It might be suggested that males who were ‘living
alone’ tended to have less communication with
others and thus to be more isolated than males who
were living with others. Social support may, there-
fore, be needed particularly for male post-stroke
patients who are living alone. There have been
several researches on the effects of social support on
post-stroke patients and their caregivers. Wyller et al.
[12] found that a firm social network was related to
higher life satisfaction in 1,417 stroke patients in
Norway. Some other studies, although the sample
sizes were not necessarily sufficient, have also
demonstrated that social support is an important
determinant for life satisfaction of stroke outpatients
living in the community [3,11,26-29]. Gottlieb
et al. [11] reported the direct effect of social support
on QOL in Israel, and Astrém et al. [29] found that
social disintegration was associated with reduction in
life satisfaction in stroke patients in Sweden.
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Figure 4. F2 mean scores by type of hemiparesis and severity of aphasia for stroke outpatients. F2 mean scores of males seemed comparable

across the three levels of aphasia (no, mild, and moderate-severe) in figure 4a, while F2 scores of females were slightly higher than those of
males at no aphasia and mild aphasia conditions in figure 4b, but considerably lower than males at the moderate-severe aphasia condition

(F=8.3, p < 0.001).

On the other hand, Clarke et al. [27] noted that
social support might act as a moderator of the
effects of disability on well-being in Canada.
Kauhanen (7], in Finland, found that married
patients coped less well in terms of mental health
than unmarried patients, because of overprotective
and over-caring spouses and noted that the support
for caregivers was important for the success of stroke
rehabilitation. In the present study, although the
direct and indirect effects of social support could not
be tested, lower ‘satisfaction with external factors’
scores for male stroke outpatients who were ‘living
alone’ might suggest the importance of social support
for them.

One of the clinical phenomena for post-stroke
patients is depression. Post-stroke depression

occurs in about 40% of patients [24], and clinical
severity in stroke is related to severe post-stroke
depression [25]. Because of such psychological
impairment, many patients might be likely to show
reduced enthusiasm for continuing rehabilitation
treatment. If their spouses and/or family members
do not notice this common phenomenon, such
patients may be regarded as lazy, and then feel
isolated due to the lack of sympathy from family
members. Glass et al. [26] and Glass and Maddox
[28] demonstrated that a high level of social support
was associated with faster and more extensive
recovery of functional status after stroke, based on
a longitudinal observation of ADL among stroke
patients. Social support may have such a desirable
influence.
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There is no doubt that both types of hemiparesis
and the severity of aphasia have a larger impact on
‘satisfaction with own ability’ (Factor 1) of stroke
outpatients (Figure 3). Following the significant
gender X aphasia interaction on ‘satisfaction with
external factors’ (Factor 2), detail analyses con-
ducted separately by gender indicated that significant
findings on these clinical features were peculiar for
females (Figure 4b), but not for males (Figure 4a).
Lack of communication might make post-stroke
patients feel alone and depressed [9], suggesting that
the adverse impact of aphasia might be stronger for
females. Although communication is an important
factor for males and females, a component of
communication influencing life satisfaction might
be different between genders. Females may be
more likely to seek verbal communication, but males
may be more likely to seek any care/help for their
daily life.

In conclusion, life satisfaction of Japanese stroke
outpatients was influenced not only by clinical
features (hemiparesis and aphasia), but also by their
living conditions. We discussed several reasons, such
as family factors and social support, explaining why
‘living alone’ was the least satisfactory condition,
particularly among male stroke outpatients. We did
not, however, research the reason why living condi-
tions influence life satisfaction of stroke outpatients
in this study. More details about daily activities,
living conditions and the needs of stroke outpatients
should be investigated in a future study.

There exist several strategies in rehabilitation
medicine for enhancing the life satisfaction of stroke
outpatients. It seems desirable that rehabilitation
staff should provide general education for family
members of stroke patients so that they might
understand the physical and mental problems after
stroke, and facilitate manifold social support with
adequate timing and/or sufficient quantity [28].
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