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Abstract

Background: Local heating of non-glabrous skin increases skin blood flow (SkBF) in two phases: the initial peak (P1) is mediated by sensory
axon reflex, and the plateau phase (P2) is thought to be mediated by local production of substances including nitric oxide. We evaluated P1
and P2 responses in subacute myelo-optico-neuropathy (SMON).

Methods: SKBF response to local heating from 32 °C (5 min of baseline) to 42 °C (at least for 30 min) of the dorsal surface of the hand skin
were measured in 7 SMON patients (67.6+10.0 years) and 7 normal control volunteers (65.0+7.4 years) participated.

Results: Mean values of SkBF at P1 (SkBFP1) and SkBF during P2 (SKBFP2) were significantly lower in SMON patients than in controls
(p<0.05, p<0.05). Mean SkBFP1/SKBF at baseline (SkBFbase) and SkBFP2/SkBFbase ratios were significantly lower in SMON patients
than in controls (p<0.01 and p<0.05, respectively).

Conclusions: The SKBF response to local heating was diminished in SMON patients. This may reflect the involvement of the spinal cord,

peripheral sensory nerves, and sympathetic post-ganglionic nerves in SMON.

© 2007 Elsevier B.V. All rights reserved.
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1. Introduction

Subacute myelo-optico-neuropathy (SMON) is caused by
ingestion of clioquinol (5-chloro-7-iodo-8-hydroxyquino-
line), which was widely used as an antibiotic for treating
diarrhea and skin infection, although Clioquinol drugs are
now banned in Japan and some countries, and restricted in
many other countries. The first SMON cases were reported
in Japan in the 1960s. Since then, patients have been
diagnosed in a number of countries, although the numbers
have been far fewer than in Japan [1-5].

The pathological features of SMON are symmetrical
degeneration of long tracts of the spinal cord associated with
polyneuropathy, which involves the peripheral autonomic
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nervous system and optic nerves {6]. It is characterized by
subacute onset of dysesthesia, sensory loss, a variable degree
of motor weakness mainly in the lower body, and visual loss.
The sensory symptoms, which are prominent in the distal
part of the lower limbs, may extend to the trunk and upper
limbs [1]. Many people are still suffering the sequelae of
SMON. Most long-standing SMON patients complain of
coldness of the limbs [7], which may be related to skin
vasomotor dysfunction: the skin vasoconstrictor response is
diminished in SMON patients [8]. There has been no report
on vasodilator function in SMON patients. In addition to the
vasoconstrictor function, the skin vasodilator response may
be involved in SMON.

To the best of our knowledge, not many methods to
evaluate the skin vasodilator function have been developed.
Recently, Minson et al. reported that skin vasodilatation is
evoked by non-painful local heating of non-glabrous skin,
which consists of two phases: the primary phase (P1) is a
fast response that reaches its peak in a few minutes and is
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followed by a brief nadir, and the secondary phase (P2)
reaches a plateau in about 30 min [9]. P1 is suspected to be
mediated by a sensory-axon reflex and P2 is thought to be
mediated by local production of substances [9-11]. These
responses may be useful for evaluating skin vasodilatation
function in neurological disorders [12]. We examined the
skin blood flow (SkBF) during local heating to evaluate the
skin vasodilator function in SMON.

2. Subjects and methods
2.1. Subjects

We studied seven SMON patients (mean age 67.6+
10.0 years; five males and two females) and seven age-
matched normal controls (mean age 65.0+7.4 years; three
males and four females). These patients had characteristic
clinical manifestations according to the diagnostic guidelines
for SMON published in 1971 [1]. Table 1 shows the
characteristics of the SMON patients. The mean duration of

Table 1

Clinical features of SMON patients

Patients 1 2 3 4 5 6 7 Average+
S.D.

Sex M M M M M. F F

Age (year old) 73 65 70 84 69 59 53 67.5x10.0

Duration of 34 36 37 42 37 39 35 37.4%2.7

illness (years)

Grade of 2 2 2 2 4 4 2 2.6x1.0

severity *

Visual + - - - + + +

impairment

Weakness - - - - - - -

(U/E)®

Weakness + + - + + + +

(L/E)®

Deep tendon 1 1 1 1 + t t
reflex (U/E)°©

Deep tendon + + - l t T T
reflex (L/E)°

Plantar reflex - - - + + + +

Superficial + - - + - - -
sensory loss
(U/E)

Superficial + + + + + + +
sensory loss
(L/E)

Romberg sign  + + - + + + +

Urinary +
disturbance

Orthostatic - - - - - - -
symptoms

Blood pressure 188/ 152/ 122/ 187/ 130/ 154/ 138/
(mm Hg) 107 82 74 104 80 87 78

* 1, extremely mild (only sensory disturbance); 2, mild (sensory
disturbance in the lower limbs); 3, moderate (gait disturbance or moderate
visual impairment); 4, severe (unable to walk or severe visual impairment);
5, extremely severe (confined to bed or complete blindness).

® U/E, upper limbs; L/E, lower limbs.

¢ 1, brisk; +, normal; |, decreased; —, areflexia.
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Fig. 1. Skin blood flow to local heating comprises two phases in normal
subject (A), while P1 and P2 phases are diminished in SMON patient (B).

the disease was 37.1+2.7 years. The patients were classified
in five levels according to severity: 1, extremely mild (only
mild sensory disturbance); 2, mild (sensory disturbance in
the lower limbs); 3, moderate (gait disturbance or moderate
visual impairment); 4, severe (unable to walk or severe
visual impairment); and 5, extremely severe (confined to bed
or complete blindness). Of the 7 patients, 5 were classified as
severe and 2 as moderate at onset. Two patients were
classified as moderate and 5 as mild, when assessed for the
experiment. All patients felt coldness of the lower limbs, and
2 patients complained of coldness of the upper limbs.
Sensory loss of the lower limbs was seen in all patients, and
that of the upper limbs in 2 patients. Four patients had
hypertension, and 2 of them took antihypertensive drug
(nifedipine 20 mg/day for one patient, and temocapril
hydrochloride 2 mg/day for another). Three patients had
glucose intolerance that well controlled only diet therapy.

The control subjects, all of whom were healthy, showed
no signs or symptoms to indicate neurological disease and
were not taking any medications. All participants gave their
informed consent.

2.2. Measurement of skin vasodilator response to local
heating

During the test, each subject lay on a table, relaxed but not
asleep. The room temperature was maintained at 24—26 °C.
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SkBF was recorded by laser Doppler flowmetry (ALF21D;
Advance, Japan) using a laser Doppler probe on the central
part of the dorsal surface of the right hand, keeping away
from cutaneous vein. The contact region of the local heating
unit has a doughnut shape (external diameter 13 mm, internal
diameter 10 mm) and was placed around the laser Doppler
probe (diameter 10 mm). The temperature of the heating unit
was maintained at 32 °C for 5 min to obtain baseline SkBF
(SkBFy..). Then, the local temperature was increased to
42 °C and maintained at this level for at least 30 min. Fig. |A
shows the vasodilator response to local heating in a normal
control subject, for whom the SkBF curve shows a biphasic
pattern—an initial peak (P1) followed by a brief nadir and a
plateau phase (P2). We measured SkBFy,s. and SkBF at P1
(SkBFp,), and SkBF at P2 (SkBFp,). In addition, the SkBFp,/
SkBFy... and SkBFp,/SkBFy,,,. ratios were calculated.

2.3. Data analysis

Data were analyzed using the statistical software STA-
TISTICA for Windows Release 9 (StatSoft Inc., Tulsa, OK,
USA). The Mann—Whitney U test was used to analyze the
differences between SMON patients and controls. Differ-
ences were considered statistically significant for p<0.05.

3. Results

No participants reported any sensation of pain during
local heating. Fig. 1A shows the response to local heating in
SMON patients. Mean SkBF,. did not differ between the
SMON patients (6.1+£3.2 ml/min/100 g) and controls (6.0
+4.7 ml/min/100 g). Mean SkBFp; was lower in the SMON
- patients (10.7+6.6 ml/min/100 g) than in the controls (19.7
+8.2 ml/min/100 g, p<0.05). Mean SkBFp, was lower in
the SMON patients (14.6+7.16 ml/min/100 g) than in the
controls (25.3+8.49 ml/min/100 g, p<0.05) (Fig. 2). Mean
SkBFp/SkBFy,. was significantly lower in the SMON
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Fig. 2. Mean SkBFy,. did not differ between SMON paticnts and controls.
Mean SkBFp, was lower in the SMON patients (10.7£6.57 ml/min 100 g)
than in the controls (19.7+8.17 mi/min 100 g) (»<0.05). Mean SkBFp; was
lower in the SMON patients (14.6+7.16 ml/min 100 g) than in the controls
(25.3+8.49 ml/min 100 g) (p<0.05).
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Fig. 3. Mean ratio of SkBFp/SkBF,.s was significantly lower in the SMON
patients (1.80+0.56) than in the controls (4.03£1.82) (p<0.01). Mean ratio
of SkBFp,/SkBF,,,. was lower in the SMON patients (2.68+1.08) than in
the controls (5.36+2.37).

patients (1.80£0.56) than in the controls (4.03+1.82,
p<0.01). Mean SkBFp,/SkBFy,,. was significantly lower
in the SMON patients (2.68 £1.08) than in the controls (5.36
+2.37, p<0.05) (Fig. 3).

4. Discussion

In this study, skin vasodilator responses to local heating
were diminished at both P1 and P2 in SMON patients. The
reduced P1 response indicates the involvement of sensory
nerves in SMON, because the P1 response is thought to be
mediated by sensory axon reflex [9—11]. Sensory symptoms
are the predominant feature of SMON [1], and histopatholog-
ical studies have shown vacuolar disruption in dorsal root
ganglia neurons in the acute stage of the condition [6]. Even
32 years after the banning of clioquinol, sensory disorders
persist in most patients with SMON (95.6—97.7%) [7]. Our
SMON patients also showed sensory disturbance. It is possible
that the diminished Pl response reflected involvement of
peripheral sensory nerves in SMON. In our study, however,
SkBF was measured in the hand, and five of our seven patients
did not complain of sensory symptoms in the upper limbs. In a
previous report [13], nerve conduction studies showed no
commensurate abnormality with sensory disturbance in
SMON, and degeneration of dorsal root ganglia neurons has
been reported to be not severe in SMON [6]. It may therefore
be difficult to demonstrate a diminished P1 phase with in-
volvement of the peripheral sensory nerves only.

The spinal cord is one of the main sites of lesions in
SMON [1]. With spinal cord injury, the skin vasodilator
response to local heating is attenuated [12], and sensory axon
reflex induced by histamine is diminished [14]. Although the
underlying mechanism is unclear, disruption of the sympa-
thetic spinal pathway may cause attenuation of the sensory
axon reflex, which is modulated by sympathetic outflow
[15]. In our study, a spinal cord lesion may be one of causes
of the diminished P1 phase in SMON patients.
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Degeneration of sympathetic ganglion cells has been seen
in SMON [6]. Previous investigators reported that the P1
peak disappeared in patients after surgical sympathectomy
[16]. They speculated that the P2 response was accelerated in
sympathectomized skin, and that the amplified P2 response
masked the normal P1. On the other hand, efferent activity in
sympathetic neurons can regulate the release of transmitters
from afferent nerve fibers and may modulate afferent nerve-
mediated changes in skin microcirculation, and the activity
of the sympathetic nerves influenced the sensory axon reflex
[15]. Thus, the P1 peak may have been diminished in sym-
pathectomized individuals, which may be reflected by a
sympathetic post-ganglionic lesion in SMON.

The SkBF rise at P2, which is thought to be mediated by
endothelial NO, was reduced in our SMON patients. The
major vasodilator substances released from unmyelinated C
fibers via sensory-axon reflex are calcitonin gene-related
peptide (CGRP) and substance P [17,18]. These neuropep-
tides increase skin NO-release from skin microvascular
endothelial cells [19-22). Therefore, involvement of sensory
axon-reflex may attenuate SkBF rise at P2 as well as P1. In
addition to CGRP and substance P, acetylcholine also has a
vasodilator effect, which increases both SKBF and NO [23].
Acetylcholine released from cholinergic nerves has been
reported to contribute to skin vasodilation via NO mecha-
nism [24]. SMON has polyneuropathy, which involves the
peripheral autonomic nervous system [6]. Involvement of
cholinergic peripheral nerves may have contributed to
attenuation of SkBF response at P2 in our SMON patients.

We examine skin blood flow in the dorsal surface of the
hand. The SkBF response should have been evaluated in the
foot, because the coldness in SMON is usually more
prominent in the foot. However, SkBF is low and unstable
in the foot, compared with the hand, and it is not suitable for
assessment even in normal controls. Qur SMON patients did
not have severe neurological symptoms and signs in the
upper limbs (Table 1). However, their SkBF responses to
local heating were diminished in the hand. Although we did
not perform nerve conduction studies, our SMON patients,
who had suffered from moderate to severe disabilities at the
onset, may have had prominent neurological involvement in
the hand. Our results indicate that recording SkBF response
to local heating on the hand is useful for evaluating the skin
vasodilator function, which may reflect involvement of the
spinal cord, peripheral sensory nerves, and sympathetic post-
ganglionic nerves in SMON,

In summary, our study showed that the skin vasodilator
response to local heating was diminished in long-standing
SMON patients. This reduced response may reflect involve-
ment of the spinal cord, peripheral sensory nerves, and
sympathetic post-ganglionic nerves in SMON.
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A new approach to provide acupuncture and medical massage to patients with SMON
(subacute myelo-optico neuropathy) during annual health checkup in Ibaraki prefecture.

KIMURA Tomoaki” OHKOSHI Norio”? NAKANO Tomoko® IWAMA Kaoru? FURUKAWA Satoko?

Y Course of Acupuncture and Moxibustion, Department of Health, Faculty of Health Sciences, Tsukuba University of Technology
? Center for Integrative Medicine, Faculty of Health Sciences, Tsukuba University of Technology

Abstract: We attempted to provide acupuncture and medical massage to patients with SMON (subacute myelo-optico
neuropathy) in Ibaraki prefecture during an annual health checkup. We practiced acupuncture to 4 patients and gave
medical massage to 6 patients. A questionnaire survey after the services showed that 100% of patients receiving
acupuncture and 83% of those receiving medical massage were satisfied with the services. Eighty-three percent of the
patients also hoped to receive the acupuncture and medical massage service at the next checkup. These services provided
on a trial basis appear to be useful in maintaining the patients’ motivation to participate in the annual checkup and

increasing the opportunities to receive acupuncture, moxibustion, and medical massage.

Keywords: SMON (subacute myelo-optico neuropathy), annual health checkup, acupuncture, medical massage
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Abstract

Purpose. 'To measure life satisfaction in Japanese stroke outpatients and randomly-sampled community residents and to
investigate variables influencing their life satisfaction.

Method. Data on the demographic and clinical profiles, Satisfaction in Daily Life (SDL), other measurements, were
obtained from 869 stroke outpatients (552 males, 317 females) and 748 community-dwelling elderly (360 males, 388
females), aged 55 years and older. Differences in categorical variables and continuous variables were tested by chi-square test
and ANCOVA with age as the covariate, respectively.

Resuls. The 11 SDL items were subjected to a factor analysis, which extracted two factors. Factor 1 (F1), labeled as
‘satisfaction with one’s own abilities’, included satisfaction with housework, self-care, gait, physical health, hobby and leisure,
social intercourse and mental health. Factor 2 (F2), ‘satisfaction with external factors’, included satisfaction with partner/
family relationship, economic state and social security, and house facilities. Both F1 and F2 scores were significantly lower
for stroke outpatients (M =197 and 10.9, respectively) than for community-dwelling elderly (M=28.2 and 12.0,
respectively) (p < 0.001). Living conditions were significantly associated with F2, but not with F1. Males living alone scored
lowest on F2 than the others for both groups. Among stroke outpatients, both F1 and F2 scores differed significantly by the
type of hemiparesis and the severity of aphasia.

Conclusions. SDL of stroke outpatients, which was lower than community-dwelling elderly, differed by the type of

hemiparesis, the severity of aphasia, and living conditions. The effects of living conditions might vary with gender.

Keywords: Stroke, life satisfaction, satisfaction in daily life, principal component analysis

Introduction

Although medical treatments for stroke have been
progressing, stroke is still one of the major causes of
death in most industrialized countries [1-3] and
impairments and disabilities after stroke persist in
many cases. After acute medical and/or neurosurgi-
cal treatments for stroke, rehabilitative treatments
play a major role at the subacute and chronic stages,
including improvement in hemiplegia, independence
in activities of daily living (ADL), encouragement to
participate in social activities, and improvement in
quality of life (QOL). Activity limitations and
participation restrictions, as well as life satisfaction,
which constitute a subjective perception of the
individual and is a subjective domain of QOL, are
very important in community rehabilitation pro-
grams and home-care and home-help services.

Previous studies have revealed that life satisfaction
of post-stroke patients was influenced by race [4,5],
gender [6,7], marital status [1,7], living conditions
[8], aphasia [4,9,10], social support [3,11,12], and
returning to work [14]. However, the influence of
these factors on patients’ satisfaction remains con-
troversial due to inconsistent findings.

As to the effect of aphasia, for example,
Christensen and Anderson [9] reported that patients
with aphasia showed lower satisfaction than those
without aphasia in the central region of the USA,
whereas Ross and Wertz [10] showed that life
satisfaction might be independent of aphasia in the
southwestern region of the USA. As to gender,
marital status, and living arrangements, Jaracz [6]
observed that life satisfaction of stroke patients was
not significantly correlated with their gender, marital
status, or living arrangements in Poland, whereas
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Kauhanen [7] found that various aspects of QOL,
including life satisfaction, were associated with
marital status in Finland. Thus, it seems reasonable
to hypothesize that the association of these factors
with life satisfaction may differ across nationality and
race/ethnicity or culture.

On the other hand, the sample sizes of the previous
studies were relatively small, i.e., mostly less than 100
patients. Because life satisfaction is a subjective
perception of the individual, it may fluctuate easily.
Thus, a larger number of subjects are needed to
obtain a stable result concerning life satisfaction. As
far as we know, however, only one previous report has
demonstrated the life satisfaction and its related
factors among post-stroke outpatients with more
than 800 subjects. Wyller et al. [12] reported that
the subjective well-being (SWB) of 1,417 post-stroke
patients in Norway, which may be regarded as
interchangeable with life satisfaction mentioned here,
was considerably lower than that of the counter-age
community residents. They also described its rela-
tionship with female gender, older age, good general
and mental health, and a firm social network. A body
of large-scale investigations is necessary to obtain a
consensus about life satisfaction of patients living at
home with disabilities, such as stroke, subacute
myelo-optico-neuropathy [13] and others.

The aims of the present study are to measure the
life satisfaction of a large number of stroke patients
living at home and community-dwelling elderly in
Japan, and to disclose the features and influencing
factors of their life satisfaction. We paid particular
attention to the influence of living condition, which
might play a supportive role for the outpatients after
stroke, and to the influence of the time duration after
onset of stroke as well. In the future, we intend to
investigate the SDL of patients with subacute myelo-
optico-neuropathy.

Methods
Stroke outpatients

All of Japan was divided into 10 regions, and one to
three hospitals were selected from each region based
on the following criteria: (i) the hospital has first-
grade rehabilitative facilities in the legal medical
insurance system, (ii) a board-certified doctor of
rehabilitation medicine organizes the department of
rehabilitation medicine, and (iii) the hospital serves
the region. Finally, 16 hospitals were chosen from all
over the country, and were asked to join the
collaborative study. The board-certified doctor in
each hospital was asked to select a maximum of 80
consecutive stroke outpatients according to our
common inclusion criteria: patients (i) are 55 years
of age or older, (ii) have a history of stroke confirmed
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with computed tomography or magnetic resonance
image, (iii) have already received stroke rehabilita-
tion in the hospital, (iv) have no dementia or
extremely severe aphasia, or who could not under-
stand the questionnaire, (v) are able to respond to a
self-rating questionnaire, and (vi) agree to join this
study.

The SDL and other questionnaires were adminis-
tered to stroke outpatients by these doctors. The
doctors evaluated the severity of aphasia into 4
degrees: no aphasia, mild aphasia, moderate aphasia
and severe aphasia. Stroke outpatients with aphasia
were interviewed by trained speech therapists who
were allowed to be proxy for patients with aphasia
who were unable to complete the questionnaires by
themselves, while the other outpatients and commu-
nity residents responded to each item by themselves.

Although the doctors sent us anonymous data on
1,070 stroke outpatients from 16 hospitals nation-
wide, only 869 participated in the study (Table I), as
the remaining 201 patients were in long-term
hospital or nursing home care, or had missing values.
Of the 869 patients, 59.0% had cerebral infarction,
35.1% had cerebral hemorrhage, 4.3% subarachnoid
hemorrhage (SAH), 0.9% others, and 0.7% un-
known; and the duration from onset was 5.3 + 4.8
years (mean + standard deviation).

Community-dwelling elderly

One thousand community-dwelling elderly were
randomly selected from the register of electors of
Yahatanishi Ward, Kitakyushu City, Japan. Kita-
kyushu City, a large city located in a rural province of
Japan, was designated by the national government as
a model city for treating the elderly. Yahatanishi
Ward is a residential area of the city, and its elderly
residents were regarded as representative of aged
persons in Japan. First, we sent a letter of request and
questionnaires to 1,000 elderly people, asking them
to participate in the survey; 780 agreed to take part in
it. One hundred forty-nine did not respond, 46
refused to join the survey, and 25 had died or moved.
Members of our survey team then called at the
subjects’ homes, and collected 748 questionnaires
(Table I), as 32 of the 780 were excluded because
they were in a hospital or nursing home, or less than
55 years old. Details regarding the data collection
have been described elsewhere [15]. Of the 748
community-dwelling elderly, 451 (205 males, 246
females) received some medical treatments and
rehabilitation services.

Instruments

The questionnaires consisted of a subject’s profile
sheet, the Satisfaction in Daily Life (SDL) [16],
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Table I. Characteristics of stroke outpatients and community-dwelling elderly.

Stroke ourpatients (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 55-89 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
satisfacdon 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 ‘satisfied’ (rated as 5); thus, giving a
possible range of SDL scores from 11 (the lowest
state of satisfaction) 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’.

Dazta analysis

A principal component analysis was performed to: (1)
clarify the dimensionality of the SDL which might
cover various aspects of the life satisfaction, and (ii)

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].

Results
Dumensionality 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 rotation. 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 satisfaction 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
Parter/family relationship —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.

Dafferences 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 1a 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 =28.4, 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 community-dwelling elderly according to
living 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 conditions (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 conditions
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): 1.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=10.94), 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=7.5,
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=11.4,
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 (i) 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 Astrom 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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