Table 1. Clinical characteristics of EOD
patients and LOD patients

EOD patients =~ LOD patients p
(n=185;27.7%) (n=483;72.3%)
Age at consultation, years 583%11.0 77.9%56
Sex ratio (M:F) 94:91 188:295 0.007
Education!, years 114+28 95%25 0.000
MMSE score at first consultation? 184+78 184+6.4 0.978
CDR at first consultation (0.5:1:2:3)3 50:50:53:12 108:167:148:34  0.326
Duration from onset to consultation, months 59.6 +70.8 35.7%259 0.000

Those who could not undergo MMSE or CDR at their first consultation or whose
caregivers’ information on patients’ education was inaccurate were excluded.

tn=628.
2n =637.
3n=622,

cluding dementia with Lewy bodies (DLB) and fronto-
temporal lobar degeneration (FTLD), are insufficient be-
cause pure cross-sectional or population studies are
impractical for rare diseases [6]. Therefore, we aimed to
clarify the frequency of EOD, rate of causes of dementia,
and clinical characteristics of EOD in consecutive pa-
tients of our memory clinic.

Method

A total of 861 consecutive patients visiting the Higher Brain
Function Clinic of the Department of Neuropsychiatry, Ehime
University Hospital between January 1997 and September 2005
were examined. Of the 861 patients assessed, more than 80% re-
sided in the Ehime prefecture, within a 100-km radius of the hos-
pital, at their first consultation. The Ehime prefecture is a rural
area of Japan with 1.5 million people, 21% of whom are over 65
years old. Our clinic is one of the few specialized clinics for de-
mented people where we can evaluate patients with brain- MRI
and HMPAO-SPECT. More than 40% of all patients were referred
from other doctors. Fifty percent of referrals were received from
psychiatrists who are experts in demented patients to some de-
gree, and the others were received from general physicians and
geriatricians.

All patients were seen by senior neuropsychiatrists and under-
went physical and neurological examinations. Thirty-three pa-
tients who came to our clinic only once or who could not undergo
neuroimaging examination were excluded, as they could not com-
plete enough evaluations for us to make a clear diagnosis. Patients
were assessed with a comprehensive neuropsychological test bat-
tery, which included the Mini-Mental State Examination (MMSE)
[7]. Clinical Dementia Rating (CDR) (8], together with standard
psychiatric evaluations to exclude major functional psychiatric
disorders such as schizophrenia and mood disorders. All patients
underwent brain MRI, except those with cardiac pacemakers who
underwent brain CT instead. Almost all patients underwent
HMPAO-SPECT except those who could not because of their be-
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havioral symptoms. Patients were also assessed with screening
blood tests including vitamin B,,, folic acid and thyroid function.
Dementia was diagnosed according to the Diagnostic and Sta-
tistical Manual of Mental Disorders, 3rd edition revised [9). Pa-
tients with AD satisfied probable AD criteria developed by the
National Institute of Neurological and Communicative Disorders
and Stroke and the Alzheimer’s Disease and Related Disorders
Association [10], and patients with vascular dementia (VaD) sat-
isfied the criteria of the National Institute of Neurological Disor-
ders and Stroke and the Association Internationale pour la Re-
cherche et ’Enseignement en Neurosciences (NINDS-AIREN)
{11]. DLB was defined according to the consensus guidelines for
the clinical diagnosis of DLB [12]; FTLD was diagnosed according
to the international consensus criteria {13]. Standard diagnostic
criteria were also applied to dementia of other etiologies.
Information about onset of dementia was routinely and sys-
tematically queried from caregivers, and it was emphasized that
‘onset’ is the time when caregivers first noticed changes from the
patients’ premorbid state which should be substantive and not a
long-standing character trait. One hundred and sixty patients
were excluded as they did not fulfill the diagnostic criteria for de-
mentia; 668 patients were included in this study. Among these
nondemented patients, there were 31 patients with schizophrenia
or delusional disorder, 19 patients with depression or anxiety dis-
order and 17 normal healthy subjects. The distribution of patients’
diagnosis, differences in sex, educational level, severity of demen-
tia according to CDR at the first visit, cognitive function according
to MMSE at the first visit, and the duration from onset to consul-
tation were compared between the EOD group (onset before the
age of 65 years) and LOD group (onset after the age of 65 years).
We examined the distribution of onset age and sex according to
the causes of dementia in EOD patients. We also examined the
changes in the proportion of subjects during the research period.
Data analyses were carried out using the SPSS-PC software
package. Statistical differences between the EOD group and LOD
group were assessed by the t test for age, education, duration from
onset to consultation and MMSE score, and by the )’ test with post
hoc Fisher’s exact test for sex, CDR, distribution of diagnosis, and
proportion of subjects. All examinations were conducted after ob-
taining informed consent from all subjects or their caregivers.
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Fig. 1. Rate of causes of dementia in all pa-
tients, EOD patients and LOD patients.
CBD = Corticobasal degeneration; PSP =
progressive supranuclear palsy; alcohol =
alcohol-related dementia; NPH = normal
pressure hydrocephalus; others = demen-
tia of other etiologies.

vaD AD/VaD DLB

B All 3 Onset age <65 years Onset age 265 years

FTLD  CBD PSP Others

Alcohol  NPH T8I

Result

Table 1 shows the clinical characteristics of the total
668 patients with dementia, comparing the EOD group
and LOD group.

There were 185 EOD patients, 27.7% of all demented
patients. In these EOD patients, mean age at consultation
was 58.3 years and the sex ratio was almost equal (M:F =
94:91), meaning there were significantly fewer females
than in the LOD group. Educational level was significant-
ly higher than in LOD patients. There were no significant
differences between the two groups in CDR and MMSE
score at the first visit, but duration from disease onset to
consultation was significantly longer in the EOD group
compared to the LOD group.

Figure 1 shows the rate of causes of dementia in all pa-
tients, EOD and LOD groups.

Among all demented patients, AD was the most fre-
quent cause of dementia (55.4%), followed by VaD (10.5%),
FTLD (9.4%) and DLB (8.1%). Among EOD patients, AD
was also the most frequent cause of dementia (38.5%).
FTLD was the second most common cause of dementia
(21.4%), followed by VaD (12.6%) and traumatic brain
injury (TBI) (4.9%), and there were only a few DLB pa-
tients (0.5%). There were statistically significant differ-

ences between the EOD and LOD groups in the frequen--

cy of AD (p = 0.000), DLB (p = 0.000), FTLD {(p =0.000),
alcohol-related dementia (p = 0.031),and TBI (p = 0.000).
Neurosyphilis, carbon monoxide intoxication and post-
encephalitis were relatively common in EOD patients
with other etiologies.

44 Dement Geriatr Cogn Disord 2007;24:42-47

Table 2. Changes in the proportion of subjects during the research
period

Demented - © - Nondemented Total

L BOD - LOD. ol ool
1997-1999 39 146 56 241
2000-2002 69 164 - 63 296
2003-2005 (Sept.) 77 173 74 324
Total 185 483 193 861

Among all EOD patients and early-onset AD patients,
the number of patients increased as the onset age got old-
er, and there were no large differences in sex distribution
in any generation. Among early-onset VaD patients, the
number of patients increased with increasing onset age,
and there were more males. Among early-onset FTLD
patients, the number of patients increased after the age of
45 years, but no constant tendency was found in the sex
ratio. ‘

The changes in the proportion of subjects during the
three sequential research periods are summarized in ta-
ble 2.

Although the number of subjects increased with the
passage of time in all groups, there were no significant
differences in the proportion between either demented
subjects and nondemented subjects or EOD patients and
LOD patients. Among the demented patients, the sever-
ity of dementia according to CDR at the first consultation
did not differ during the research period.
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Discussion

This is a systematic study to reveal the clinical charac-
teristics of EOD in consecutive patients over a period of
8 years at a memory clinic in Japan. It is worthy of notice
that nearly 30% of the demented patients had an age of
onset of less than 65 years.

Comparing with other studies in Japan, Miyanaga et
al. [14] estimated that there are a total of 25,000 EOD pa-
tients (32 patients per 100,000 population) in Japan, only
a few percent of more than 2 million demented patients.
Yokota et al. [15] reported that only 34 patients (7.3%) had
an age of onset of less than 65 years out of a total of 464
demented patients from their outpatients of psychiatric
hospitals in Japan. Both studies showed a much fewer
number of EOD patients than our study. Comparing with
other countries, Harvey et al. [5] estimated that there are
54 EOD patients per 100,000 population in their epide-
miological study in the UK, almost the same number as
the one previously reported in Japan. An outpatient study
in Denmark showed that a total of 314 patients per 1,000

demented patients were aged less than 60 years [4], an -

outpatient study in the USA reported that 29.3% of 948
demented patients were EOD patients [16], and a UK
study showed that the proportion of EOD patients was
28.6% [17]. All these results are consistent with our result.
An outpatient study in Brazil showed that 46.6% of all
demented patients were EOD patients [18], a relatively
high number compared to other studies. There may be
more EOD patients in Japan than previously reported.

In our study, the sex ratio in the EOD group was al-
most equal, whereas there were more females in the LOD
group. In fact, many epidemiological studies revealed
that there were more female patients among the dement-
ed elderly [19-21], while there were more males among
EOD patients [5, 14]). This may be because there are more
male-related causes of dementia, such as VaD or alcohol-
related dementia, in EOD groups. There is a possibility
that the sex ratio of AD is affected by onset age, as some
studies mentioned that there are more males in early-on-
set AD patients than in late-onset AD patients {3].

The education level was significantly higher in EOD
groups. This may be due to changes in the educational
system in Japan after World War II.

As there were no significant differences between the
EOD and LOD groups in CDR and MMSE score at the
first consultation, we performed this analysis with all
causes of dementia together; however, cognitive function
and severity of dementia could not be discussed for each
cause of dementia. Therefore, further assessments are
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needed on cognitive function and psychiatric symptoms
for all causes of dementia.

It is noteworthy that in EOD patients the duration
from disease onset to consultation is longer than in LOD
patients. Therefore, it seems that the progress of dementia
in EOD patients is slow, even though the severity of de-
mentia is equal between the two groups. However, in pa-
tients with AD, which is the major cause of dementia,
early-onset groups are known to show a more rapid pro-
gression than late-onset groups [22, 23]. Therefore, we
suppose that in EOD patients it takes longer to correctly
diagnose the disease because early-onset patients are
sometimes misdiagnosed as having psychiatric disorders
such as schizophrenia or mood disorders. Furthermore,
EOD groups consist of not only patients with neurode-
generative disorders or cerebrovascular diseases but also
of patients with many heterogeneous causes of dementia,
such as TBI or neurosyphilis. These pathologies some-
times require more time to be diagnosed by specialists in
dementia. This misdiagnosis might have led to the under-
recognition of EOD, and hence, to the underestimation
of its prevalence. This issue is important from a socioeco-
nomic point of view, and we need to inform people fur-
ther about EOD.

There are also a few noteworthy findings in the clas-
sification of causes of dementia in our study. Among our
patients, 12.6% of all EOD patients had VaD and there
was no significant difference between that number and
the number of LOD patients (9.7%). Although several ep-
idemiological studies have reported that VaD was more
common in patients aged less than 65 years compared
with elderly patients [3, 18, 24], our result was not consis-
tent with these findings. The distribution of the diagno-
ses of VaD is influenced by the specificity and sensitivity
of the criteria used in each study, and the NINDS-AIREN
criteria are known to be the strictest criteria, requesting
onset of dementia within 3 months following a recog-
nized stroke [25, 26]. This low prevalence of VaD in our
study may be because we used the NINDS-AIREN crite-
ria to diagnose VaD, and young patients may not have
recognized their strokes. Furthermore, as our series of
patients are outpatients of the neuropsychiatry depart-
ment, there is a possibility that there might be few sub-
jects with clear neurological symptoms due to cardiovas-
cular disease.

Among our patients, DLB was the second most com-
mon cause of dementia (10.9%) in the LOD group while
there were only a few DLB patients (0.5%) in the EOD
group. Although there were little epidemiological data on
clinically diagnosed DLB compared with research on au-
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topsy patients, some investigations on EOD reported a
low prevalence of DLB patients [4, 5, 27). These findings
suggest that the onset age of DLB seems to be consider-
ably old.

Among our patients, FTLD was the second most com-
mon cause of dementia following AD among the EOD
group (21.4%; AD/FTLD = 1.8:1) while it was relatively
rare among the late-onset patients (4.9%; AD/FTLD =
12.5:1). Although this rate of FTLD in the EOD group is
higher than in other studies in Japan [14, 15], it is not a
surprising rate compared with those in other countries.
Many studies in Western countries report that FTLD is
the second most common cause of dementia following
AD among early-onset patients [6, 28-30]. An epidemio-
logical study in the UK showed that the rate of FTLD was
15.7% out of a total of 108 demented people aged <65
years, whereas the rate of AD was 25% (FTD/AD = 1:1.6)
[29]. Although there are some familial and genetic cases
among FTLD patients in Western countries and the
pathoetiologic background of FTLD in Japan may be dif-
ferent from that in Western countries [28, 31], our results
suggest that FTLD in Japan has been underestimated un-
til now. '

Turning to the changes of the proportion of subjects
during the three sequential research periods, there were
no significant differences between either demented sub-
jects and nondemented subjects or between EOD patients
and LOD patients. This result suggests that the propor-
tion of EOD and LOD patients was not affected by the
recent trend of increased awareness of dementia, although
the number of all patients increased. Moreover, the sever-
ity of dementia at the first consultation did not differ dur-
ing the research period. This may suggest that early diag-
nosis and early referral are still not enough even today.
Further information about dementia for families and for
general physicians is required.

There are a few methodological issues that should be
taken into consideration to fully appreciate our results.
Firstly, this study is based on memory clinic patients in
the department of neuropsychiatry of a university hos-
pital, thus it is not a purely community-based epidemio-
logical study. Referral bias may affect the proportion of
each diagnosis in this study. Relatively common causes
of dementia such as AD or VaD may be treated by gen-
eral physicians, and physicians may refer patients with
aphasia or motor neuron symptoms to other neurologi-
cal referral centers. Younger patients may be threatened
with loss of employment due to dementia, which may
lead the family and the general physician to refer the pa-
tient to a specialist. Older patients may have less oppor-

46 Dement Geriatr Cogn Disord 2007;24:42~47

tunity of referral because of their age. This possible selec-
tion bias may affect the proportions of EOD and LOD
patients. However, as we mentioned above, pure cross-
sectional or population studies are impractical for rare
diseases, and many epidemiological studies of dementia
are intended for people over 65 years of age. Therefore,
an assessment of a large number of consecutive patients
ata memory clinic might be important. Furthermore, as
our clinic is one of the few specialized clinics for dement-
ed people in our regional area where we can evaluate pa-
tients with MRI and HMPAO-SPECT, we believe our re-
sult is not inaccurate. Secondly, determining the age of
onset and the duration of degenerative dementia is dif-
ficult. This study is based on the retrospective recall of
caregivers, and it can be claimed that the informants’
memories may have been inaccurate. Thirdly, in this
study we clinically diagnosed AD, VaD, DLB, FTLD and
other causes of dementia according to consensus diag-
nostic criteria. We did not perform pathological confir-
mations, so we cannot discuss the pathological back-
ground of our diagnoses. However, we routinely used the
Neuropsychiatric Inventory [32] and Stereotypy Rating
Inventory [33] for all patients in order to assess the psy-
chiatric and behavioral symptoms of the patients. More-
over, we used a comprehensive frontal function assess-
ment battery including motor series, conflicting instruc-
tion, digit span, word fluency test, trail making test, and
the Stroop color-word test, for those in whom FTLD was
suspected. As described previously, all patients under-
went brain MRI and almost all patients underwent HM-
PAO-SPECT. All the patients with FTLD showed either

- frontal/temporal lobe atrophy on MRI, or frontal/tem-

poral hypoperfusion on HMPAO-SPECT. Even when
frontal system dysfunction was detected by neuropsy-
chological tests in some patients with AD and VaD, they
did not show frontal lobe atrophy on MRI or frontal hy-
poperfusion on HMPAO-SPECT. Therefore, we believe
that our clinical diagnosis of the causes of dementia is
the most accurate possible.

In conclusion, EOD patients are not rare, at least in
memory clinics. There are many atypical causes of de-
mentia among EOD patients such as FTLD or TBI, so
clinicians have to take into consideration the specific
clinical symptoms and histories of these diseases when
examining such patients. Since in EOD patients the dura-
tion from their disease onset to consultation is longer,
further information for the public and social support ser-

vices for EOD patients are required.

Shinagawa et al.
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SUMMARY

Background When comparing with early-onset . Alzheimer’s’ disease (EO-AD) and late-onset Alzheimer's disease
(LO-AD). some symptomatological differences in clinical features can be seen between them. Rapid progression, more
severe language problems or visuospatial dysfunction occur more often in EO-AD patients. However, there have been very
few reports about the differences in behavioral and psychological symptoms between these two groups.

Aim The aim of this study was to demonstrate the differences in behavioral symptoms between EO-AD and LO-AD
groups.

Method - Three hundred and seven consecutive outpatients with AD were put into an EO-AD group (46 patients) or a
LO-AD group (261 patients). Comprehensive assessment batteries, including the Neuropsychiatric Inventory (NPI), were
administered at the first medical assessment.

Results Significant differences were found between the EO-AD and LO-AD groups in terms of NPI total score (EO-AD:
10.3 4 10.9, LO-AD: 17.8 & 17.0, p =0.004) and number of patients who experienced each NPI subscale score (delusion;
EO-AD: 13.0%. LO-AD: 50.6%. p < 0.001). There were no differences in cognitive functions or dementia severity between
two groups.

Conclusion In EO-AD, behavioral and psychological symptoms are relatively fewer than LO-AD at the first medical
assessment. Copyright © 2007 John Wiley & Sons, Ltd.

KEY WORDS — early-onset; Alzheimer’s disease; Neuropsychiatric Inventry (NPI); behavioral and psychological symptoms
of dementia (BPSD); outpatients

INTRODUCTION

In recent years, reports based on large clinicopatho-
logic studies have shown that the pathologies of
Alzheimer’s presenile dementia and senile dementia
of Alzheimer type are not qualitatively different
(Newton, 1948; Neumann and Cohn, 1953; Corsellis,
1962). However, when comparing their clinical

*Correspondence to: M. Tkeda, Department of Neuropsychiatry,
Neuroscience. Ehime University Graduate School of Medicine.
Ehime. Japan. E-mail: mikeda@m.ehime-u.ac jp
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symptoms in detail, several differences can be found
(Chui et al., 1985; Mayeux et al., 1985). Some studies
have reported that rapid progression (Jacobs et al.,
1994), language problems (Imamura et al., 1998) or
visuospatial dysfunction (Fujimori et al., 1998) occur
more often in early-onset Alzheimer’s disease
(EO-AD) patients.

There have been very few reports about the
differences of behavioral and psychological symptoms
of dementia (BPSD) between EO-AD and late-onset
Alzheimer’s disease (LO-AD) groups. Ferran et al.
(1996) reported that in EO-AD patients, delusions,
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hallucinations and disinhibition were under 15%,
however, they did not use standardized assessment
instruments. Other studies lack standardized instru-
ments for BPSD and operational criteria, too. There-
fore, differences of BPSD between EO-AD and
LO-AD groups are not clear at the present.

BPSD have been shown to be a major cause of
anxiety and concern for caregivers (Deimling and
Bass, 1986) and a frequent cause of admission to an
institution (Steel et al., 1990; Haupt and Kurz, 1993).
Because appropriate management of BPSD may
lessen the burden of caregivers (Shigenobu er al.,
2002) and may postpone admission to an institution,
evaluation and management of BPSD are of con-
siderable importance in practice (Ikeda and Tanabe,
2004). It is also important to assess BPSD of AD
patients because of its differential diagnosis from
depression, delusional disorders or dementia with
Lewy Bodies (DLB) (Mckeith et al., 1996).

In this study we examined a large set of patients
with EO-AD and LO-AD to evaluate BPSD using
standardized assessment instrument (the Neuropsy-
chiatric Inventory: NPI) (Cummings et al., 1994;
Hirono et al., 1997) and attempted to clarify the
differences of BPSD between the two groups.

METHOD
Subjects

Study participants were consecutive outpatients with a
diagnosis of AD between January 1997 and September
2005. They were referred for evaluation to the Higher
Brain Function Clinic, for outpatients of the Univer-
sity Hospital of Ehime University Graduate School of
Medicine. .

All patients underwent physical and neurologi-
cal examinations, laboratory blood tests including
vitamin B12, folic acid and thyroid function,
brain MRI, and HMPAQO-SPECT, and were assessed
with a comprehensive neuropsychological test
battery, including the Mini-Mental State Examination
(MMSE) (Folstein et al., 1975), Alzheimer’s Disease
Assessment Scale—Cognitive Part (ADAS-cog)
(Mohs et al., 1983; Homma et al., 1992) and Raven’s
Coloured Progressive Matrices (RCPM) (Raven,
1965). Dementia severity was assessed by Clinical
Dementia Rating (CDR) (Hughes et al., 1982). BPSD
were assessed by the NPI. The age at onset and the
duration of the disease were ascertained through an
interview with the primary caregiver. Age at onset was
defined as the age of the first appearance of symptoms
which interfere with social or occupational function-

Copyright :: 2007 John Wiley & Sons. Ltd.
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ing, and the duration was defined as the amount of
time between the onset and the first medical
assessment. Patients who satisfied the NINCDS/
ADRDA diagnostic criteria for probable AD
{(Mckhann et al., 1984) were put into the EO-AD
group if they were under 65 years old, and into the
LO-AD group if they were over 70 years old, at the
time of their first assessment. We excluded patients
aged between 65 and 70 years at the time of first
medical assessment in order to reduce the likelihood
of having patients older than 65 years with a disorder
that had its onset before that age (Suribhatla er al.,
2004), patients without a reliable caregiver, and
patients who had a history of mental illness or
substance misuse before onset of dementia. This study
was conducted after obtaining informed consent from
all subjects or their caregivers.

Assessment of BPSD

We assessed the presence of BPSD with a structured
caregiver interview using the NPIL. The NPI evaluates
ten neuropsychiatric disturbances common in demen-
tia: delusion, hallucination, agitation, dysphoria,
anxiety, apathy, irritability, euphoria, disinhibition,
and aberrant motor behavior. The severity and freq-
uency of each neuropsychiatric symptom are rated
on the basis of scripted questions that the patient’s
reliable caregiver is asked. A total NPl score is
calculated, in addition to the scores for the individual
symptom domains. The validity and reliability of the
NPI have been proven both in Westen countries
and Japan (Cummings et al., 1994; Hirono er al.,
1997).

Statistical analysis

All statistical analyses were carried out with Stat
View, J 5.0.

To compare the differences of EO-AD and LO-AD,
we used the Mann—Whitney U-tests for CDR, MMSE,
ADAS-cog, RCPM, total NPI score and each NPI
subscale score. We used the r-test for duration of
disease and years of education. We used Fisher’s exact
test for sex and number of patients in each NPI
subscale.

A significance level of 0.05 was set for all analyses.

RESULTS

Among the 370 patients who were diagnosed with AD,
27 patients were excluded because information from a
reliable caregiver could not be attained. After we
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excluded patients 65-70 years old at the time of
first medical assessment, 307 patients remained. Of
the 307 patients, 46 had EO-AD (24 males and
22 females: the mean age with SD at the time of first
medical assessment was 55.3 years, SD 5.2) and 261
had LO-AD (80 males and 181 females, 75.3 years,
SD 5.4). Significant differences were found between
the EO-AD and LO-AD groups in terms of sex ratio
(p=0.007). The background of both groups is
presented in-Table 1. Significant differences were
also found in years of education (p < 0.001) between
the EO-AD and LO-AD groups. Duration of disease
determined by informant-based interviews did not
differ significantly (p =0.405). '
No significant differences were found between the
two groups with CDR (p=0445), MMSE
(p=0.231), ADAS-cog (p=0.898) and RCPM
(p=0.064). The mean total NPI score was signifi-
cantly lower in the EO-AD group (p=0.004). The
number of patients who scored each NPI subscale is
presented in Table 2. Significant differences were
found between EO-AD and LO-AD groups in terms of
delusion (p < 0.001), hallucination (p =0.002), agi-
tation (p=0.037), disinhibition (p=0.039) and
aberrant motor behavior (p=0.034). Each NPI
subscale score is shown in Table 3. Significant
differences were additionally found in the NPI

Table 1. Comparison of characteristics between EO-AD and
LO-AD patients

Y. TOYOTA ET AL

Table 2. Number of patients who scored on each NPI subscale

EO-AD LO-AD p value
(N=46) (N=261)
Delusion 13.0% (6) 50.6% (132) <0.001*
Hallucination 43% (2) 22.6% (59) 0.002*
Agitaion 28.3% (13) 44.8% (i17) 0.037*
Dysphoria 43.5% (20) 39.1% (102) 0.625
Anxiety 28.3% (13) 38.7% (101) 0.19
Euphoria 8.7% (4) 7.3% (19) 0.761
Apathy 56.5% (26) 64.4% (168) 0.323
" Disinhibition 43% (2)  16.5% (43) 0.039*
Irritability 19.6% (9)  24.5% (64) 0.574
Aberrant motor behavior  26.1% (12) 43.7% (114) 0.034*

*Significant difference was found by the Fisher exacttest (p < 0.05).

subscale scores of delusion ( p < 0.001), hallucination
(p=0.004), agitation (p=0.009), disinhibition
(p =0.037) and aberrant motor behavior (p =0.015).

DISCUSSION

In this study, we examined a large series of patients in
EO-AD and LO-AD groups for the evaluation of
BPSD and attempted to clarify the differences
between these groups. This is the first study which
used standardized test batteries to evaluate and
compared the BPSD of these two groups as far as
we are aware.

Significant differences were found between the

EO-AD LO-AD pvalue  EO-AD and LO-AD groups in terms of NPI total
(N=146) (N=261) score. In the EO-AD group, BPSD were relatively few.
' Significant differences were also found between the
:ge at onset (y) 333452 733434 two groups in the NPI subscale scores, such as
ge at examination (y) 58.8+5.0 78.5+5.1 £ . -
Duration of illness (y)  3.5+£2.0  32+24 0.405 delusion. Detusions are common BPSD in AD (Wragg
Sex (M/F) 24/22 80/181 0.007%
Education (y) 11.84+2.7 95423 <0.001**
CDR (0.5/1/2/3) 16/15/9/6  66/97/82/16  0.445
MMSE 174+7.6 19.0+6.0 0.231 Table 3. Scores of NPI subscale
ADAS-cog 187+£12.1* 1794104  0.898
RCPM 179+10.7° 21.5+7.6° 0.064 EO-AD LO-AD p value
total NPI score 103+£109 1784170 0.004%* (N=146) (N=261)
mean £ SD or N. Detusion 050+1.59 299+397 <0.001*
*Significant difference was found by the Fisher exact test(p < 0.05);  Hallucination 0.154+073 1.13+2.72 0.004*
**Significant difference was found by the r-test (p < 0.05); Agitaion 057+1.13 1.81+£2.88 0.009*
#*xSignificant difference was found by the Mann—Whitney U-test  Dysphoria 1.87+2.83 1.30+2.30 0.302
(p<0.095). Anxiety 1.204+2.37 1.72+2.80 0.200
CDR = Clinical Dementia Rating; MMSE = Mini-Mental State  Euphoria 0204075 0.19+076 ~ 0.755
Examination; ADAS-cog = Alzheimer’s Disease Assessment Scale-  Apathy 3.174+3.80 3.53+3.62 0.399
cognitive part; RCPM = Raven’s Coloured Progressive Matrices;  Disinhibition 033+1.81 0774222 0.037*
NPI = Neuropsychiatric Inventory. Irritability 089+2.06 1.46+3.02 0.369
N =139, Aberrant motor behavior  1.41+£2.66 2.94+4.09 0.015*
PN =222,
‘N=41, *Significant difference was found by the Mann-Whitney U-test
4N =204, (p <0.05). ' :

" Copyright {; 2007 John Wiley & Sons. Lid.
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Table 4. Number of patients who experience delusions

EO-AD LO-AD Total
patients patients
Male
With delusion 1 30 31
Without delusion 23 .50 73
Total 24 80 104
Female
With delusion 5 102 107
Without delusion 17 79 96
Total ' 22 181 203

Significant differences were found between the EO-AD and LO-AD
groups, regardless of sex (in male, p =0.002; in female, p = 0.003.
by the Fisher exact test).

and Jeste, 1989; Migliorelli et al., 1995). However, the
mechanism for delusions in AD patients is not well
understood. Some studies which did not use an age
limit reported that being female is linked to delusions
in AD (Hirono et al., 1998; Launer et al., 1999; lkeda
et al., 2003). Therefore, there is a possibility that our
results were strongly influenced by sex ratio. We thus
sorted females and males and recompared separately
(Table 4). Delusions were significantly lower in the
EO-AD group, regardless of sex.

Hallucination was significantly lower in EO-AD
group. The mechanism of hallucinations in AD
patients, like that of delusions, is not well understood.
There is a possibility that DLB patients who often
hallucinated may have been misdiagnosed with AD,
although patients with parkinsonism, fluctuation and
deterioration of.blood flow in the occipital lobe were
excluded as a precaution (Mori et al., 2006). Similar to
AD patients, DLB patients show memory disturbance
and disorientation, and there are more DLB patients
amongst the elderly (Yokota et al., 2005). Therefore,
some DLB patients might be diagnosed as LO-AD.

Ropacki and Jeste (2005) reviewed 55 studies
published between 1990-2003 that reported that older
age was correlated with psychotic symptoms in 12 of
25 studies and was not associated with psychosis in the
remaining 13 investigations. Further studies are
needed on this issue.

Agitation, disinhibition and aberrant motor beha-
vior were significantly lower in EO-AD group. This
may be due to the low frequency of hallucination and
delusions (Ballard and Oyebode, 1995).

We could not sufficiently explain the reason why the
prevalence of these BPSD in EO-AD is lower than that
of LO-AD in this study. A possible explanation for
our findings is that age itself. biological, psychosocial

Copyright {:: 2007 John Wiley & Sons, Ltd.
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or environmental factors may affect BPSD. It is
especially important to evaluate BPSD for diagnosis
and care in LO-AD patients.

Although BPSD were low in the EO-AD group,
dysphoria (43.5%) and apathy (56.5%) occurred with
relatively high frequency. Therefore, it is important to
introduce a day-care service and plan for keeping daily
activities of EO-AD patients similar to LO-AD
patients. In examining a young patient with memory
disturbance and depression, clinicians should care-
fully consider the diagnosis of dementing disorders,
depression (pseudo-dementia), or complicated ver-
sions of both.

No significant differences were found in the
duration of disease, CDR, MMSE, ADAS-cog and
RCPM. Therefore, levels of cognitive function and
severity of dementia were almost the same in the two
groups. The education level was significantly higher in
EO-AD group. This difference seems to be influenced
by the changing of the Japanese education system after
World War.

Ropacki and Jeste (2005) reviewed studies that
reported the risk factors associated with psychosis of
AD and reported that education level showed a weak
or inconsistent relationship with psychosis. As Hirono
et al. (1998) also reported that education level is not
related to behavioral and psychological symptoms,
this difference of education level might not effect our
results.

In general, there are more female AD patients
(Launer et al., 1999). In this study as a whole, there
was also female predominance. However, looking at
the EO-AD group only, no significant difference was
found in terms of sex ratio. Some community based
surveys about early-onset dementias did not show a
difference in sex ratio (Newens et al., 1993), whereas
others showed female predominance in EO-AD
(Kokmen et al., 1988). Further studies are needed
to examine this sex ratio in the future.

Previous PET studies show the differences of
regional cerebral glucose metabolism between
EO-AD and LO-AD groups. Sakamoto et al. (2002)
reported that EO-AD group had more severe
hypometabolism in the bilateral parietal and posterior
cingulated cortices and precuneus region than the
LO-AD groups. Yasuno et al. (1998) reported that
EO-AD patients showed significant hypometabolism
in the left dorsal frontal, left lateral temporal, bilateral
inferior parietal and left retrosplenial areas compared
to the LO-AD patients. There is a possibility that these
results are associated with the differences of BPSD
between two groups. Further studies with strictly
controlled experimental designs are needed to reveal
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the regions responsible for psychotics (Fukuhara et al.,
2001).

In this study, there are some methodological issues.
Firstly, there is a possibility that results were affected
by the peculiarity of an university hospital (population
bias by institution). Secondly, age at onset was
ascertained by an interview with the primary caregiver
and then patients are classified into EO-AD and
LO-AD groups in many studies. However, in some
cases, caregivers’ memories may have been inaccurate
(Oppenheim, 1994), making it difficult to obtain an
accurate medical history. Therefore, in this study, we
decide to classify subjects by age at first assessment.
This method can strictly identify EO-AD patients,
whereas there is possibility that a few EO-AD patients
may be put into the LO-AD group.

In this study, we used standardized test batteries to
evaluate BPSD and compared between EO-AD and
LO-AD groups. It became clear that significant
differences were found between these two groups in
terms of BPSD, especially delusions and hallucina-
tions, although the levels of cognitive function and
severity of dementia are not different. In the EO-AD
group, prevalence of BPSD is relatively lower
compared with the LO-AD group. Several functional
imaging studies and our results show the possibility of
the existence of biological subtypes of AD.

To confirm our assumption, further community
based surveys with generally low bias and imaging
studies with strictly controlled experimental designs
are needed.
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Residential program for long-term hospitalized
persons with mental illness in Japan: Randomized
controlled trial
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Research on the merits of long-term group residences is inconclusive. The purpose of the present
paper was to investigate the effects of supported group residence on the symptoms, social function,
quality of life, general health quality, and the medical/psychiatric cost in Japan of a large number of
psychiatric beds and long average length of stay. Patients were assessed every 6 months for 2 years
using Positive and Negative Syndrome Scale, Katz Adjustment Scale, World Health Organization
Quality of Life (WHO-QOL) and General Health Questionnaire 12-item version. Patients dis-
charged to the supported group residence (SGR) significantly improved with regard to positive
symptoms, the level of socially expected activities and free-time activities. The QOL physical
domain of the inpatients was significantly more deteriorated compared to the SGR group. The total
psychiatric/medical cost of the SGR group was approximately one-third that of the inpatient group,
while the cost of the SGR to treat physical comorbidity was much higher. The present findings
indicate that SGR has advantages for mental and social function but not for physical health. A
major limitation of the present study was the high mean age (>60 years) of the subjects who had
been hospitalized for a long period (mean, 24 years).

community care, medical cost, randomized controlled trial, schizophrenia, supported group
residence.

INTRODUCTION

In most Western countries for several decades there
has been a policy of deinstitutionalization involving
discharge of patients from psychiatric hospitals into the
community. This social movement has generated much
related research. Earlier community care studies
mainly focused on the rate of psychiatric bed use, the
rate of service use in psychiatric hospitals, or changes
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of Neuropsychiatry Kochi, Medical School, Kohasu Oko-cho,
Nankoku, Kochi 783-8505, Japan. Email: shimodes@kochi-u.ac.jp
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of symptoms,! and found that community care has
lowered the rate of re-hospitalization® and improved
clinical symptoms.’> In addition, some studies showed

‘that community care could be provided at a lower

cost.** The patients’ or relatives’ satisfaction with treat-
ment was another area of interest, and it was shown
that they much preferred community care to tradi-
tional hospital care.5” More recently, studies have been
refined, further showing the predominance of commu-
nity care in cost-effective studies®® and the quality of
life (QOL) of patients and relatives.'’ Studies of edu-
cational intervention have also enforced the flow from
hospital to community life.""* Although research find-
ings on community care have not been numerous in
Asia compared to the West, there were some studies
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modeled on the Western approaches in community
care. Shu et al. found that total QOL in patients receiv-
ing home care programs was higher than those receiv-
ing half-way house services,”* while Chan et al. showed
that community-based treatment settings had a posi-
tive impact on objective QOL." In other studies using
psychosocial interventions, long-term hospitalized
patients were successfully discharged. through the
Community Re-Entry Program,’>!¢ or family interven-
tions could prevent patients from having to undergo
re-hospitalization.!”*® Japan has just begun to reduce
the number of psychiatric beds and to try to transfer
long-term hospitalized patients into community set-
tings. The Japanese psychiatric care delivery system has
been characterized as having many beds, many closed
wards, a long average length of stay, and poor commu-
nity resources.!®?0

After 1994, however, the number of beds has been
gradually decreasing with more programs of psychiat-
ric rehabilitation introduced for the inpatients,? which
aroused interest regarding the effects of housing ser-
vices on chronic patients.

The purpose of the present study was to investigate
the effects of a supported group residence (SGR) on
symptoms, social function, quality of life, and the
general health quality of long-term hospitalized

" patients, and to compare the psychiatric/medical cost
between hospital and residential care. Such studies
would be significant not only in examining deinstitu-
tionalization in an Asian country, but also in the under-
standing of relevant community care in general.

METHODS
Subjects

The patients who had been hospitalized in Tosa hospi-
tal, a private psychiatric hospital with 229 beds, for
=] year were selected and included in the present
study. They had to be between 30 and 80 years old,
without serious symptoms, such as being dangerous to
oneself or others, persistently troubling others or
showing bizarre behavior, and not requiring regular
nursing. The subject selection criterion was patients
with schizophrenic disorders including epileptic psy-
choses. Patients with personality or depressive disor-
ders were excluded. There were 30 patients who met
this standard. After the purpose of the present study
was explained and the consent form was presented, 28
patients agreed and signed the form (16 male, 12
female). They were randomly allocated into a group
moving to the SGR (n = 14) or a group continuing in
hospital (n = 14).

Because the number of rooms for men and women
differed in the residence, random distribution was per-
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formed according to sex. Consequently, in the SGR
group, there were 10 men and four women, while six
men and eight women continued in the hospital. The
diagnosis of patients was DSM-IV schizophrenia in 27
and epileptic psychoses in one patient who belonged to
the hospital group. The DSM-IV diagnosis of the
patient with epileptic psychoses was psychotic disorder
due to epilepsy.

Program

There are several housing programs for persons with
severe mental illness in Japan. Starting in 2000,
Fukushi-home B (Japanese name of SGR)is a facility
for people with psychiatric symptoms such as avolition
or bizarre behavior, and/or those who need some daily
support due to aging. The Fukushi-home B system was
established for patients with volitional disorder or mild
deviant behavior who often have difficulty living in
group homes, or who require assistance due to aging.
There are no special rules for the provision of meals. In
the facility in the present study, meals were provided at
patients’ request. The institution standard is to main-
tain >23.3 m® per occupant, to equip the consultation
room, cooking room, manager’s office and other key
rooms, to appoint one manager, one or more physi-
cians, three guides, including one psychiatric social
worker (Seishin-hoken-fukushishi), to have a capacity
of approximately 20, to provide programs, such as
helping the patients acquire daily life skills such as

-cleaning or washing, and give advice on interpersonal

relationships. _

Before the SGR patients moved to the facility, all
patients, including the comparative group, received
training to acquire some basic skills, such as taking
medication, money management, or personal self-care.
The programs for the SGR group consisted of volun-
teer work, such as cleaning the neighboring park,
which might help to promote good relationships with

~the local residents, tea meetings/birthday parties at

the SGR to strengthen friendships, and attending day

_care programs at Tosa Hospital three times a week.

Because the staff working hours were only during the
day, the patients were instructed to use a direct phone
line to the Tosa Hospital in the case of an emergency
at night.

When their psychiatric symptoms resurged after
moving to the SGR they were usually readmitted to
Tosa Hospital, but for physical illness they visited
another hospital. The patients of the hospital group
attended the occupational therapy department three
times a week and the day care department once a week.
We followed them for 2 years. The SGR of this case is in
the town outside the site of the hospital.

- 171 -



Residential program in Japan

Measurements

The Positive and Negative Syndrome Scale (PANSS)?
was used to assess patient symptomatology.

The interrater agreement was excellent (x = 0.84).To
evaluate social function we used the Katz Adjustment
Scale (KAS).2There are five evaluation domains in the
KAS, and in the present study we used 16 social activity
items and 22 leisure activity items and evaluated the
actual activity and the degree of expectation sepa-
rately, for 38 items in two domains, to give a total of 76
items. We asked the staff in the SGR and the hospital to
substitute for the relatives in the family version. For
assessment of the quality of life and general health
condition of the patient, we administered World Health
Organization Quality of Life (WHO-QOL)* and the
General Health Questionnaire 12-item version (GHQ-
12),% respectively. For GHQ score calculation we used
(0-0-1-1) for the grading method.

We used PANSS, KAS, WHO-QOL and GHQ-12
every 6 months for 2 years. Concerning the blindness of
the assessment, we ensured that the PANSS rating was
made by a psychiatrist unaware of the group allocation.

The dosage of the prescribed antipsychotic(s) was
converted into chlorpromazine equivalent based on the
power value conversion table by the treatment resis-
tance schizophrenia research group and the equivalent
conversion table of an oral antipsychotic by the 2001
version Keio University Psychopharmacology Re-
search Group.® We compared the dosage between
baseline and at 2 years.

Regarding the cost, we initially planned to examine
both psychiatric/medical treatment cost and living cost.
We excluded the cost of living, however, because the
expense of psychiatric/medical care was precisely and
easily available, while calculation of the living cost was
complicated and inaccurate. Further, compared to the
psychiatric/medical cost, the living costs were limited to
the purchasing of cigarettes or sweets in the present
study. Patients’ psychiatric/medical services were
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recorded continuously, and data were collected
monthly to calculate psychiatric/medical treatment
costs for 2 years.

Statistical analysis

The 7’ test was used to compare the differences by
gender, and Student’s ¢-test was used to compare age,
duration of hospitalization, and antipsychotic dose at
baseline between the two groups. Repeated measure
ANOVA (times x groups) was used to compare PANSS,
KAS, WHO-QOL, and GHQ-12 scores and the dose of
antipsychotic(s) between baseline and at 2 years. All
statistical analysis was carried out using SPSS for
Windows, version 12.0.(SPSS, Maplnfo, Troy, NY,
USA).

RESULTS

There were no significant differences in sex, age, and
duration of hospitalization between the SGR and
hospital groups (Table 1). During the follow-up period
of 2 years, three out of 14 patients in the SGR group
were readmitted to Tosa Hospital: The duration of
re-hospitalization of the three patients was 4.9 months,
2.9 months and 0.5 months, respectively. For the three
re-admitted patients in the SGR group, the hospitaliza-
tion cost was added to the ‘medical cost in Tosa Hos-
pital’ in the SGR group for analysis. Therefore, the
actual hospitalization cost in each patient was added,
and the living cost in Fukushi-home B was also added
because they did not go through the cancellation pro-
cedure. Meanwhile, all patients in the hospital group
continued hospitalization for 2 years.

Changes in psychiatric manifestations

Table 2 shows the mean value of the PANSS subscale
scores at baseline and at 2 years. There was a significant

Table 1. Comparison of patients characteristics in SGR and hospital groups

SGR group Hospital group
(n=14) (n=14) Significance
Age 63.01 = 7.95 61 = 9.41 ns’!
Duration of hospitalization (years) 24.23 £ 15.70 24.18 £ 16.73 ns.’
Gender (%) .
Female 4 (29) 8 (57) n.s.i
Male 10 (71) 6 (43) n.s.t
t Student’s t-test; * x* test
SGR, supported group residence.
© 2007 The Authors
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Table 2. PANSS, KAS, WHO-QOL, and GHQ-12 scores (mean * SD)

SGR group Hospital group Analysis
Baseline 2 years Baseline 2 years F P
PANSS
Positive syndrome 177+ 41 13.6 4.7 185+3.0 176 =32 6.43 0.02
Negative syndrome 244 *64 235*6.1 27.6 £3.9 304 *+42 3.54 0.07
General psychopathology 417 x171 421 %59 46.6 £ 44 49.9 + 48 2.28 0.14
KAS
S-LPSA 13.7 221 249 * 64 144x19 177+ 6.9 9.22 0.005
S-LSPSA 16.1 £3.5 26.1 = 6.6 172+ 3.0 216 +99 2.42 0.13
S-LPFA 254 +36 29.6 + 6.4 240* 4.4 247+ 42 2.9 0.1
S-LSFA 202 5.7 229x77 189 £ 5.7 188*738 0.61 0.44
R-LPSA 134 +23 19.4 = 4.1 121+ 26 151 %42 3.8 0.06
R-LEPSA 149 £ 3.0 21.6 £36 146+14 157 £ 6.6 6.28 0.02
R-LPFA 240 4.0 28153 21.6 £ 3.0 19.9 * 6.0 6.14 0.02
R-LSFA 277 £43 284 x40 249 +59 230+ 89 0.6 0.45
WHO-QOL
Physical 21.0 49 214 £ 46 231 x40 19.8 34 4.39 0.046
Psychological 16.6 £ 43 179 = 48 179 £ 9.0 159 £ 3.6 33 0.08
Social 79 +24 84x23 91x22 100 £ 1.9 0.11 0.74
Environment 248 +39 241*62 246=*50 23.0x43 0.17 0.69
Life satisfaction 56 +15 59+18 63 %13 58+13 1.08 0.31
GHQ-12 2625 1.6*x24 25%25 3126 0.64 0.43

GHQ-12, General Health Questionnaire 12-item version; KAS, Katz Adjustment Scale; PANSS, Positive and Negative
Syndrome Scale; R-LEPSA, relative’s rating of level of expectations for performance of social activities; R-LPFA, relative’s
rating of level of performance of free-time activities; R-LPSA, relative’s rating of level of performance of socially expected
activities; R-LSFA, relative’s rating of level of satisfaction of free-time activities; SGR, supported group residence; S-LPSA,
subject’s rating of level of performance of socially expected activities; S-LSPSA, subject’s rating of level of self-expectation for
performance of social activities; S-LPFA, subject’s rating of level of performance of free-time activities; S-LSFA, subject’s rating
of level of self-satisfaction of free-time activities; WHO-QOL, World Health Organization Quality of Life.

improvement in positive syndrome in the SGR group
(F=6.43, P<0.05) and a trend toward aggravation of
negative syndrome in the hospital group (F=3.54,
P =0.07).

Changes of social function

As presented in Table 2, the level of performance of the
socially expected activities assessed by the subjects was
more enhanced in the SGR group after 2 years
(F=9.22,P <0.01). In addition, the level of both expec-
tations for performance of social activities and perfor-
mance of free-time activities assessed by the staff was
also more enhanced in the SGR group (F=6.28,
P <0.05, F=6.14, P <0.05, respectively) and level of
performance of social activities assessed by the staff
tended to increase in the SGR group (F= 3.8, P < 0.06).

Change of QOL

Table 2 also presents the change of QOL measured
with WHO-QOL and shows that the score of the

© 2007 The Authors
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hospital group significantly declined in the physical
domain (F=4.39, P <0.05). No differences were found
in other domains.

Changes to general health condition

There was no significant difference in the general
health condition measured with GHQ-12 between the
two groups (Table 2).

Comparison of dosage in antipsychotic

When the dose of antipsychotic(s) was compared at
baseline, there was no difference between the two
groups. The mean = SD dose of the SGR group was
568.8 = 292.42 mg, while that of hospital group was
508.2 = 312.4 mg. After 2 years the doses in the SGR
and the hospital group were 562.0 + 294.7 mg and
439.8 = 396.6 mg, respectively (no significant differ-
ence; F=4.24, P=0.61).
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Table 3. Psychiatric/medical costs in the first and second years (mean = SD)
SGR group Hospital group Significance
Psychiatric/medical cost in Tosa Hospital
First year 128 522 + 10 435 414 866 + 28 983 <0.000
Second year 124 883 = 24 918 445512 = 100 771 <0.000
Medical cost excluding Tosa Hospital
First year ‘14074 24271 1318 + 4931 0.065
Second year 34 646 = 37215 2 480 = 8059 0.004
Total 302 125 * 66 149 864 177 = 95 086 <0.000

Yen per person per month. SGR, supported group residence.

Comparison of psychiatric/medical cost

Asis shown in Table 3, there was a significant difference
in the psychiatric/medical cost in Tosa Hospital between
the two groups. The expense of the hospital group was
more than threefold greater than that of the SGR group.
In contrast, the SGR group cost excluding Tosa Hospital
was more than 10-fold higher than the hospital group.

DISCUSSION

The present study compared psychopathology, social
function, QOL, general health condition, dose of pre-
scribed antipsychotic(s) and psychiatric/medical cost
for long-term hospitalized patients moving to SGR
with those of the patients continuing hospitalization.
The patients receiving care in the SGR improved in
their positive symptoms, performance of socially
expected activities, expectations for performance of
social activities and the performance of free-time
activities and QOL physical domain. The present
results suggest that SGR is a suitable facility for aged
persons with chronic and stable mental illness without
serious physical complications.

The results of the improvement in positive symptoms
do not agree with previous findings*?” and were con-
trary to expectation. Still, there may be some interpre-
tations; first, there were a few reports that showed the
improvement of psychotic symptoms through some
psychosocial treatment® or social environmental
treatment.” Patients in the present study had been
hospitalized for an average of >24 years, and their psy-
chopathology might have been greatly affected by the
change of the therapeutic environment. Second, con-
ducting a national survey on Japanese psychiatric hos-

_pitals based on the method of Wing and Brown,®
Oshima ef al. demonstrated that there was a weaker
correlation between positive symptoms and the social
environment of psychiatric hospitals in Japan.®!
Although- their study was concerned with negative

symptoms, positive symptoms might also be related to
the hospital environment given the severe and signifi-
cant degree of ward restrictions and the understimulat-
ing social environment. Third, there were many staff
members involved in the evaluation process, such
that perfect blindness of evaluation could not be
maintained.

The results of the improvement in social function
among the SGR group agree with the previous find-
ings.>* The present findings suggest that the SGR
patients had greater contact with the neighboring
society than the patients in hospital, resulting in on-site
training for development of interpersonal and occupa-
tional skills for the SGR patients. Further, the situation
whereby the SGR patients were left without duty staff
at night might promote their independence, leading to
an increase of social function.®

In addition, it is easy to consider the possibility of
assessment bias of the SGR staff, in that they wanted to
see the patients living more actively at the residence.

The finding that the patients in hospital group had a
poorer QOL physical domain is consistent with the
previous report. For example, Anderson and Lewis
showed that intermediate care facility patients
reported higher QOL scores than state hospital
patients.>* That the SGR patients might have been
spending their social and leisure time more actively
than hospital patients may have led to the difference of
the QOL physical domain. The inpatients, however,
seemed to be more physically healthy by reasoning
from the difference of medical cost. There may be some
discrepancy between the subjective QOL and objective
condition.!

The fact that the total psychiatric/medical cost was
smaller in the SGR group is not contradictory to the
previous studies.*>® However, it was noted that the
medical cost, excluding Tosa Hospital, was much greater
in the SGR group, suggesting that this group was much
more vulnerable to physical complications. Those con-
tinuing hospitalization were regularly monitored by
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nursing staff, and their physical complications were rec-
ognized early and treated. In the long run, the medical
cost becomes much greater for the SGR group and their
life expectancy might be shorter. The management of
physical health in community institutions such as SGR is
a challenge for community care.

The present study had some limitations. The first is
the high mean age (>60 years) of the subjects who had
been hospitalized for a long period (mean, 24 years).
The second is that because many investigators were
involved, independent assessment might not have been
assured during the assessment stage. Third, the small
number of subjects weakened the statistical power,
leading to failure to find significant differences of nega-
tive symptoms or other related variables.

CONCLUSIONS .
We investigated the effects of SGR on the symptoms,

social function, QOL, general health quality, and the

medical/psychiatric cost and showed that the patients
receiving care in the supported group residence
improved in their positive symptoms assessed with
PANSS, performance of socially expected activities,
expectations for performance of social activities and
the performance of free-time activities assessed with
KAS, and QOL physical domain assessed with WHO-
QOL. The total psychiatric/medical cost of the SGR
was approximately one-third of the inpatient group,
while the cost of treating physical complications for the
SGR group was much higher. The present findings
suggest that SGR has advantages for mental and social
function but not for physical health.

ACKNOWLEDGMENTS

The authors express their thanks to Dr Koichiro Suto,
chief director of Tosa Hospital and Ms Hiroko Itoh,
Manager of Community Liaison Room of the hospital
for allowing access to patients in their care.

REFERENCES

1. Dedman P. Home treatment for acute psychiatric disor-
der. Br. Med. J. 1993; 306: 1359-1360.

-2. Robert LO, Janice AD, Doris TP. Patients’ perspectives
on community alternatives to hospitalization: A
follow-up study. Am. J. Psychiatry 1983; 140: 1460-1464.

3. Hoult J, Reynolds I. Schizophrenia (A comparative trial
of community orientated and hospital orientated psychi-
atric care). Acta Psychiatr. Scand. 1984; 69: 359-372.

4. Wiersma D, Kluiter H, Nienhuis FJ et al. Costs and ben-
efits of day treatment with community care for schizo-
phrenic patients. Schizophr. Bull. 1991;17: 411-419.

© 2007 The Authors
Journal compilation © 2007 Folia Publishing Society

10.

11.

12.

13.

14.

15

16.

17.

18.

19.

- 175 -

H. Chan et al.

. Burns T, Raftery J. Cost of schizophrenia in a random-

ized trial of home-based treatment. Schizophr. Bull. 1991;
17: 407-410.

. Dean C, Phillips J, Gadd EM er al. Comparison of com-

munity based service with hospital based service for
people with acute, severe psychiatric illness. Br. Med. J.
1993; 307: 473-476.

. Muijen M, Marks I, Connolly J er al. Home based care

and standard hospital care for patients with severe
mental illness: A randomized controlled trial. Br. Med. J.
1992; 304: 749-754.

. Knapp M, Marks I, Wolstenholme J er al. Home-based

versus hospital-based care for serious mental illness. Con-
trolled cost-effectiveness study over four years. Br. J.
Psychiatry 1998; 172: 506-512.

. Preston NJ, Fazio S. Establishing the efficacy and cost

effectiveness of community intensive care management
of long-term mentally ifl: A matched control group study.
Aust. N.Z. J. Psychiatry 2000; 34: 114-121. .

Schmidt K, Staupendahl A, Vollmoeller W. Quality of life
of schizophrenic psychiatric outpatients as a criterion for
treatment planning in psychiatric institutions. Int. J. Soc.
Psychiatry 2004; 50: 262-273.

Smith TE, Hull JW, MacKain SJ er al. Training hospital-
ized patients with schizophrenia in community reintegra-
tion skills. Psychiatr. Serv. 1996; 47: 1099-1103.

Cassidy E, Hill S, O’Callaghan E. Efficacy of a psycho-
educational intervention in improving relatives’ know!-
edge about schizophrenia and reducing rehospitalisation.
Eur. Psychiatry 2001; 16: 446-450.

Shu BC, Lung FW, Lu YC etal Care of patients with
chronic mental illness. Comparison of home and half-way
Louse care. Int. J. Soc. Psychiatry 2001; 47: 52-62.

Chan GW, Ungvari -GS, Shek DT eral Hospital and
community-based care for patients with chronic schizo-
phrenia in Hong Kong: Quality of life and its correlates.
Soc. Psychiatry Psychiatr. Epidemiol. 2003; 38: 196-203.
Liberman RP, Kopelowicz A. Basic elements in biobe-
havioral treatment and rehabilitation of schizophrenia.
Int. Clin. Psychopharmacol. 1995; 15: 51-58.

Kumagai N, Anzai N, Ikebuchi E. A randomized con-
trolled trial on effectiveness of the community re-entry
program to inpatients with schizophrenia spectrum dis-
order: Centering around acquisition of illness self-
management knowledge. Seishin Shinkeigaku Zasshi
2003; 105: 1514-1531 (in Japanese).

Shimodera S, Inoue S, Mino Y et al. Expressed emotion
and psychoeducational intervention for relatives of
patients with schizophrenia: A randomized controlled
study in Japan. Psychiatry Res. 2000; 96: 141-148.

Chien WT, Chan SW. One-year follow-up of a multiple-
family-group intervention for Chinese families of
patients with schizophrenia. Psychiatr. Serv. 2004; 55:
1276-1284. :

Inoue S. Community care systems for the mentally ill in
Japan: Can we switch hospital-based care to community

_based one? Psychiatry Clin. Neurosci. 1998; 52: S354-

S356.



Residential program in Japan

20.

21

22.

23.

24.

25.

26.

27.

Ito H. The present and future of mental health care in
Japan. Epidemiol. Psychiatr. Soc. 2000; 9: 79-83.

Noda F, Clark C, Terada H et al. Community discharge of
patients with schizophrenia: A Japanese experience. Psy-
chiatr. Rehabil. J. 2004; 28: 143-149.

Kay SR, Opler LA, Fiszbein A. Positive and Negative
Syndrome Scale (PANSS). Rating Manual. Social and
Behavioral Science Documents. San Rafael, New York,
1987.

Katz MM, Lyerly SB. Methods for measuring adjustment
and social behavior in the community. I. Rationale,
description, discriminative validity and scale develop-
ment. Psychol. Rep. 1963; 13: 503-535.

Tazaki M, Nakane Y. WHO, QOL 26 Japanese Version.
Kaneko Shobo, Tokyo, 1997 (in Japanese).

Goldberg DP. The Detection of Psychiatric lilness by
Questionnaire. Maudsley Monograph, No. 21. Oxford
University Press, London, 1972.

Inagaki A, Inada T, Fujii Y etal. Kouseishin-yaku-no-
touka-kanzan. Seiwa-shoten, Tokyo, 1999 (In Japanese).
Chatterjee S, Patel V, Chatterjee A et al. Evaluation of a
community-based rehabilitation model for chronic
schizophrenia in rural India. Br. J. Psychiatry 2003; 182:
57-62.

29.

30.

31.

32.

33.

34.

- 176 -

521

. Barrowclough C, Haddock G, Tarrier N ef al. Random-

ized controlled trial of motivational interviewing, cogni-
tive behavior therapy, and family intervention for
patients with comorbid schizophrenia and substance use
disorders. Am. J. Psychiatry 2001; 158: 1706-1713.
Dobson DJ, McDougall G, Busheikin J et al. Effects of
social skills training and social milieu treatment on symp-
toms of schizophrenia. Psychiatr. Serv. 1995; 46: 376-380.
Wing JK, Brown GW. Institutionalism and Schizophre-
nia. Cambridge University Press, London, 1970.

Oshima I, Mino Y, Inomata Y. Institutionalization and
schizophrenia in Japan: Social environments and nega-
tive symptoms. Nationwide survey of in-patients. Br. J.
Psychiatry 2003; 183: 50-56.

Nishiura N, Miura K. Investigation study on role and
function of halfway house for the mental disease person.
Nisseikyoushi 2005; 24: 71-74 (in Japanese).

Tzeng DS, Lung FW, Chan YY. Comparison of quality of
life for people with schizophrenia and mental health of
caregivers between community-based and hospital-based
services. Kaohsiung J. Med. Sci. 2004; 20: 443-451.
Anderson RL, Lewis DA. Quality of life of persons with
severe mental iliness living in an intermediate care facil-
ity. J. Clin. Psychol. 2000; 56: 575-581.

© 2007 The Authors
- Journal compilation © 2007 Folia Publishing Society



