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Neuropsychosocial Features of Very Mild
Alzheimer’s Disease (CDR 0.5) and
Progression to Dementia in a Community:
The Tajiri Project

Kénichi Megﬁro, MD, PhD, Masumi Shimada, PhD, Satoshi Yamaguchi, MD, PhD, Iwao Sano, MD,
Hiroki Inagaki, MSc, Masaaki Matsushita, MD, PhD, Yasuyoshi Sekita, PhD, and Etsuro Mori, MD, PhD

ABSTRACT

The borderline condition between normal aging and dementia should be detected to predict further deterioration. The
. authors cross-sectionally analyzed neuropsychological data, memory complaints, and social activities for community-
dwelling older adults. The rate of decline from Clinical Dementia Rating (CDR) 0.5 to dementia during a 3-year interval
was also analyzed. Short-term memory rather than long-term memory was found to be sensitive in distinguishing those
with CDR 0 from those with CDR 0.5. Relatives’ observations of memory decline rather than subjective memory com-
plaints were significantly different. Participants with CDR 0.5 reported fewer problems with social activities than did
" their relatives. Ten of the 29 CDR 0.5 participants (34.5%) showed cognitive decline, the decliners showing lower scores
on short-term memory and orientation at the baseline condition. The neuropsychological data showed CDR 0.5 to be
similar to very mild Alzheimer’s disease. It would be better if subjective complaints were excluded from the criteria of
- the borderline condition. (J Geriatr Psychiatry Neurol 2004; 17:183-189) . '

Keywords: Alzheimer’s disease; Clinical Dementia Rating 0.5; Cognitive Abilities Screening Instrument; community-

based study

" The borderline condition between normal aging and demen-
tia should be confirmed as early as possible to facilitate
therapeutic intervention that could possibly prevent fur-
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ther deterioration.' The famous concept of the borderline
condition is mild cognitive impairment (MCI),? which
includes subjective memory complaints. However, the sig-
nificance of memory complaints is controversial.® Another
concept is the Clinical Dementia Rating (CDR)*® 0.5 (ques-
tionable dementia), which does not account for subjective
memory complaints. According to Morris et al,® individu-
als with CDR 0.5 manifest specific Alzheimer’s disease (AD)

_ pathological traits, and they manifest neuropsychological

impairments in several cognitive domains. Thus, CDR 0.5
participants are considered to have very mild AD.”
Many studies have reported the rate of progression
from a borderline condition such as MCI and CDR 0.5 to
dementia, the results varying due to different criteria®
and methadology: Palmer et al® reviewed recent results: 15%
to 88%% for 1-year follow-up studies, 24% to 80%'>*for
2-year follow-up studies, and 11% to 40%** for 8-year
follow-up studies. In both cross-sectional and longitudinal
studies, the selection criteria of the borderline condition
should be clarified. However, unlike the apparent differ-
ence between normal aging and dementia, the subtle dif-
ference between normal aging and the borderline condition
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Table 1. Demographics of the Study Population

Age (Years) Education {Years)
' Male/ " Follow- Male/
Group . n Female M SD M SD Up (n) Female
CDRO 99 40/59 724 5.1 81 . 1.8 59 18/41
CDROS 55 30/25 74.0 585 17 2.3 29 12117
CDR1 - 16 o7 76.7 5.4 8.6 2.0 . - -

Note: Thera were significant group effects for age and educational years, those of the CDR 1 group belng older and tower. COR = Clinical Dementia Rating.

was easily affected by the method of sampling or the neu-
ropsychological tests used. A community-based neu-
ropsychological study is needed to clarify this topie.
We have performed 8 major surveys of older adults
aged 65 years and over in the town of Tajiri, Japan (the
Tajiri Project). The surveys included (1) the Mini-Mental
State Examination® and an assessment of depressive
state® for a large population (n = about 2000, in 1991),2
(2) CDR assessment with magnetic resonance imaging
(MRI) for randomly selected older adults (n = 170, in
1996),%* and (3) ezamination of the prevalence of stroke and
dementia (n = 1654, in 1998-1999).%* Because 88 partiei-

pants in the 1999 survey had participated in the 1996 sur-

vey, their longitudinal changes could be evaluated.
The aims of the present study were (1) to examine the

neuropsychelogical differences among 8 CDR groups (CDR

0, 0.5, and 1) and to evaluvate subjective memory com-

‘plaints and social activities between CDR 0 and 0.5 groups
{cross-sectional study using data of the 1996 survey) and
(2) to evaluate the rate of cognitive decline and longitudinal
neuropsychological changes (3-year longitudinal study
using data of the 1998 and 19992 surveys).

METHODS

Participants -

The 1996 survey included CDR assessments Cognitive Abil- .

ities Screening Instrument (CASD® findings, and results
of the guestionnaire on subjective memory complaints
and social activities (see below). The 1999 survey also
included the CDR and CASI. The method of sampling in
the 1996 baseline survey has been described previously.®
Briefly, 240 older adults were randomly selected from the
large population in 1991 (n = 2352) and requested to
undergo MRI: 200 participants (of the 240 subjects, 83.3%)
underwent MRL To focus on the suspected very mild AD
condition, we excluded the following participants; those with
(1) focal neurological signs (n = 10), (2) Parkinson syndrome
(n = 5), (8) visual symptoms specific to dementia with
Lewy bodies® (n = 1), (4) past histories of stroke episodes

(n = 10), (5) personality change specific to frontotemporal’

dementia® (n = 2), and (5) depressive state and other psy-
chiatric diseases (n = 2). After excluding these 80 subjects,
we were able to interview 170 of them.

Table 1 shows the demographics at the baseline con-
dition. All CDR 1 participants met the criteria of proba-
ble AD of the National Institute of Neurological and
Communicative Disorders and Stroke and the Alzheimer’s
Disease and Related Disorders Association (NINCDS-
ADRDA).% There were significant CDR group effects for
age (F' = 5.375, P = .005) and educational years (F = 3.981,
P =.020): CDR 1 participants were older with less educa-
tion.

Three years after the baseline assessment, we
attempted to perform a second assessment of the CDR 0
and 0.5 participants and were able to evaluate 59 CDR 0
and 29 CDR 0.5 participants (see below). No significant dif-
ferences were found between the participants followed
and these lost to follow-up for demographics (age, sex,
and educational level) (data not shown).

Written informed consent was obtained from all the
CDR 0 and CDR 0.5 participants and from the family
members of the CDR 0.5 and CDR 1 participants. This -
study was approved by the Ethical Committee of ngm :
where f;he work was performed. -

‘ CDR Assessment

The clinical team, which consisted of ‘medical doctors
(board-eertified neurologists and a psychiatrist) and pub-
lic health nurses independent of those doing the neu-
ropsychological assessment, determined the CDR stages
in the following manner: (1) Before participants were
interviewed by the medical dectors, public health nurses -
visited the participants’ homes to evaluate their daily
activities. (2) Observations by family members regarding
the participants’ lives were obtained with a semistructured
questionnaire. (3) The participants weére interviewed by
medical doctors to assess episodic memory, orientation,
judgment, and so on. {4) Finally, referring to the informa-
tion provided by family members, the medical doctors and
public health nurses held a joint meeting to determine the -
participants’ CDR stages. A reliable Japanese verswn of
the CDR scale had previously been established.?” One of
the authors (K.M.) was certified as CDR raters at the .
Alzheimer’s Disease Research Center at Washmgton Um—
versity.

Dementia was diagnosed by the Diagnostic and Sta-
tistical Manual of Menital Disorders (4th ed.).?2 The par-
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ticipants with CDR 0 were healthy adults without any cog-
nitive or physical problems. The CDR 0.5 participants in
this study showed mild cognitive dysfunction with no
apparent problems with daily activities.

Cognitive Abilities Screening Instrument
Independent of CDR assessment, the psychological team,
consisting of neuropsychologists and trained public health
nurses, performed the CASI. The test can evaluate 9
domains of function: long-term memory, short-term mem-
ory, attention, concentration/mental manipulation, orien-
tation, visual construction, abstraction and judgment,
list-generating fluency, and language.

Subjective Memory Complaints

and Social Activities
" The original questionnaire (see the appendix) was used to

obtain information from the CDR 0 and 0.5 participants

as well as from their families. The questionnaire was
" . mailed to their homes, and the data for 58 CDR 0 partic-
ipants and 29 CDR 0.5 participants were analyzed. Sub-
Jective memory complaints were assessed with 11 questions,
and the answers were rated on a scale of 1 to 3. Also,
social activities were evaluated by 20 questions regarding
participants’ daily life in the community, housework and
activities of daily living, and planning. The answers were
selected from 4 choices (see the appendix).

ANALYSES
Analysis 1:_ Cross-Sectional Study

Analysis 1-1: Neuropsychological Differences
Among 3 CDR Groups

After determining the CDR, we analyzed the difference of
CASI scores among the 8 CDR groups (ie, CDR 0, 0.5, and
.1 groups) to delineate the neuropsychological features of
the CDR 0.5 group. One-way analysis of variance (ANOVA)
with the covariates of age and educational level was used.

Analysis 1-2: Subjective Memory Complainis and -
Social Activities Between CDR 0 and 0.5 Groups
We evaluated the effects of subjective memory complaints
and social activities on the CDR 0 and CDR 0.5 groups
- using the Kruskal-Wallis method.

- Analysis 2: Longitudinal Study

Analysis 2-1: Rate of Cognitive Decline in the CDR
0 .ond CDR 0.5 Growps

The percentage of the CDR 0 and CDR 0.5 participants who
declined to dementia (decliners) during the 3-year period
was calculated.

Analysis 2-2: Longitudinel CASI Changes of the
CDR 0.5 Group
The CDR 0.5 participants were classified into 2 classes
based on the CDR in 1996 and in 1999, that is, class 0.5-
1 (declining from CDR 0.5 to CDR 1 in the 3-year period)
and class 0.5-0.5 (stable from CDR 0.5 to CDR 0.5). T'wo-
way (class and time) analysis of covariance with repeated
measures (time) with covariance of age and educational
level was performed.

For multiple comparisons, a level of .01 was considered
to be significant for analyses 1-1 and 1-2 and alevel of .001
for analysis 2-2.

RESULTS

Amnalysis 1-1: Neuropsychological Differences

Among 8 CDR Groups _

‘The CASI total scores were 85.8, 78.0; and 66.9 for the CDR
0, CDR 0.5, and CDR 1 groups, respectively, and 1-way
ANOVA indicated a significant group effect (F = 39.0, P <
.001) with a significant covariate effect of educational
level. Post hoc tests indicated that the scores of the CASI
items showed heterogeneous deterioration. Namely,
2 items (defined here as the first group, see below)—
concentration/mental manipulation and list-generating
fluency—showed significantly (P < .01) lower values step

" by step in the CDR 0, CDR 0.5, and CDR 1 groups. The other

items (defined here as the second group)—short-term
‘memory, attention, visual construction, abstraction and
judgment, and language—showed significant differ- -

" ence (P < .01) between the CDR 0 and CDR 0.5 groups, but
there was no significant difference between the CDR 1 and
CDR 0.5 groups. The remaining 2 items (defined here as
the third group)—Ilong-term memory and orientation—
showed no significant difference between the CDR 0 and
"CDR 0.5 groups, but there was a significant difference
(P < .01) between the CDR 0.5 and CDR 1 groups.

Analysis 1-3; Subjective Memory Complaints and
Social Activities Between CDR 0 and 0.5 Groups
¥or subjective memory complaints, no differences were
noted between the CDR 0 and 0.5 groups. As for their
families’ observations, however, significant differences
(P < .01) were revealed for the following 7 questions: MC2
(caleulation), MC83 (recall of dates), MC5 (mislaying), MC6
(schedule), MC8 (learning), MC9 (memory), and MC10 -
(recall of people’s names). The families of CDR 0.5 partic-
ipants indicated that they showed greater impairment on
these items than did the CDR 0 participants.

Regarding social activities, the CDR 0.5 participants
answered significantly (P < .01) more positively than the CDR
0 group for the following 2 questions: SA6 (range of activity)

~ and SA19 (setting a timer). Their families pointed out that
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.. Table 2. Longitudinal CASt Changes for CDR 0.5 Group

*P< 001 The scores of tost 1 and test 2 were from the 1996 and 1999 surveys.

the CDR 0.5 patticipants showed impairment of the following
3 items: housework and. activities of daily living SA10
(shopping), SA16 (handling switches), and planning SA19
(setting a timer).

" Amalysis 2-1; Rate of Cognitive Decline

in the CDR 0 and CDR 0.5 Groups

Twenty-two of the 59 CDR 0 participants (37.8%) showed
a decline to CDR 0.5 during the 8-year period. No CDR 0
participants showed a decline to CDR 1 during the period.
For the CDR 0.5 participants, 10 of the 29 participants
(84.5%) shewed a cognitive decline to CDR 1 during the
period. They underwent MRI again, and all CDR 1 par-
ticipants met the criteria of probable AD of the NINCDS-
ADRDA.

Analysis 2-2; Longitudinal CASI

Changes of the CDR 0.5 Group

Table 2 notes the longitudinal CASI changes for the CDR
0.5 group. The class effect was found for CASI total score
and for CASI items short-term memory and orientation.
Although no time effect was noted, class~time interaction
was revealed for the items concentration/mental manip-
ulation and orientation.

Class Effects (F Value) Covariance
- Full CDR 0.5-1 CDR 0.5-0.5
Score {n = 10} {n = 19} Class Time Interaction  Education  Age
CAS! total score 100 Test 1 79.8 (2.6) 80.6 (1.7} 62.470% 0.102 35.207% 0.031 0.045
: Test 2 43.3 {3.2) 815 (2.1) ' :
Long-term memory 10 Test 1 8.7 (0.1} 9.9 (0.1) 5.167 0.691 0.923 1.452 0.538
Test 2 9.1 (0.2) 8.9 (0.1} :
Short-term memory 12 Test 1 70 {0.8) 8.1 {0.8) 33.454* 0.885 10.361 0315 °  1.875
Test 2 2.2 {0.9) 84 (0.6)
Attention 8 Test 1 8.9 (0.5) ‘65 (0.3) 0.003 3.291 10.604 2.303 2.218
Test 2 3.8 {0.6) 5.2 (0.4) ’ -
Concentration/
mental
manipulation 10 Test 1 8.6 {0.8) 8.7 (0.5) 3.539 0.492 14.528*% 0.005 0.116
Test 2 2.2 {0.9) 6.9 (0.6) :
QOrientation 18 Test 1 15.9 (0.5} 174 (0.4} 75.140% 1314 103.233* 0.407  0.001
Test 2 5.1 {0.6) 16.7 (0.4) .
Visual construction 10 Test 1 8.8 (0.6} 88 {0.4) 4,891 0.214 3.500 0.488 0.583
- Test 2 70 {0.8) 9.8 (0.5}
Abstraction and .
judgment 12 Test 1 69 (0.8 76 (0.5) 9.653 0.620 8.713 2,834 0.612
Test 2 3.7 (0.8) 79 {0.5)
List-generating :
fluency 10 Test 1 6.4 {07 6.7 (0.5) 12.511 0.075 6.656 . 0.033 0.000
- Test2 31 {07) 65 (8.4)
. Language 10 Test 1 97 (0.2 9.9 (0.1} 1918 0.934 8.336 0.081 1.048
. Test2’ 70 {0.4) 9.7 {0.3)
Note:Values inp heses are f errors. CDR = Clinical Dementiz Rating; CAS! = Cognitive Abilities Sereening Instrusnent.

DISCUSSION

Methodological Issues
‘We should first mention some h:mtatmns of the study. As
for the sampling, a farger sample size would have been bet-
ter for this type of research. However, because the town
paid the MRI fees, the sample size was limited due to
finanees. As for the cognitive tests, it would have been bet-
ter if other assessments such as the Wechsler Memory
Seale-Revised for memory and the Wechsler Adult Intel-
ligence Scale-Revised for general intelligence had been per-
formed. However, the time limitation for assessing
community-dwelling residents prevented us from per-
forming more extensive tests. We believe that the CASI pro-
vided useful neuropsychological information.

Analysis 1-1: Neuropsychological

Differences Among 8 CDR Groups

The first group of items (concentration/mental manipula-

tion and list-generating fluency) and the second group
* (short-term memory, attention, visual construction, abstrac-
" tion and judgment, and language) were sensitive in dis-

tinguishing normal aging from questionable dementia.

The third group of items (long-term memory and orienta-
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tion) indicated that these functions could be maintained
despite questionable dementia. This cognitive profile of
- short-term memory, and frontal functions, but not long-term
memory, being predominantly affected is considered to be
a feature of very mild AD. Different results from the 1999
survey,” that is, all CAST items except for long-term mem-
.ory and visual construction were impaired in CDR 0.5
group, was probably due to different sample size.
Teng et al® found that the CASI items short-term
memory, orientation, and list-generating fluency were
- most sensitive in distinguishing participants with demen-
tia from control participants. The difference between their
study and ours was probably due to a difference of sam-
pling. For visual construction, several studies have indi-
cated that AD patients show impairment on the Visual
Form Discrimination Test.*® The second group of items
included visual construction, suggesting that visuospa-

- tial impairment can be found even in the very early stages.

of AD,

Analysis 1-2: Subjective Memory Complaints and
Social Activities Between CDR 0 and 0.5 Groups
Petersen et al® proposed criteria of MCI that include sub-
Jjective memory complaints. However, Schroder et al!
reported that complaints of cognitive deficits were corre-
lated with depression and neuroticism but not with neu-
ropsychological measures. We found that there was no
effect of subjective memory complaints on the difference
between the CDR 0 and 0.5 groups, but we did find an effect
of their families’ reports. Our results suggest that subjective
memory complaints might be better excluded from the

- MCI cntena This was supported by an epidemiological

study.®® There was also a different pattern between sub-
jective reports.and objective reports by the subjects’ fam-
ilies as to social activities. Namely, the CDR 0.5 participants
themselves complained of a decreased range of activity and
of difficulty in setting a timer. Their families pointed out
that the CDR 0.5 participants showed impairment in
shopping, handling a switch, and setting a timer. This
suggests that CDR 0.6 participants do not always view their
deterioration as meniory impairment. Instead, they com-
plain that their social activities arve affected.

Analysis 2-1: Rate of Cognitive Decline
‘in the CDR 0 and CDR 0.5 Groups

Our results noted that 87.3% (22/59) of the CDR 0 par-
ticipants declined to CDR 0.5 during the 8-year period, and
84.5% (10/29) of the CDR 0.5 participants deteriorated to
. dementia. As earlier described, many studies have reported
the rate of progression from the borderline condition to
dementia, the results varying due to different method-
ologies. However, using the same design with larger sam-
ple, Daly et a1®® followed 123 CDR 0.5 participants for 3
years and found that 23 (18.7%) were diagnosed with
probable AD,
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Because the number of participants was too small, the
“incidence” rate calculated served only as reference data.
Namely, the incidence of dementia was 114.9 per 1000
person-years (10/29*3) from the CDR 0.5 and 379 per
1000 person-years (10/88%3) from the nondemented (CDR,
0 plus 0.5) participants. The incidence of CDR 0.5 was 1.94.3
per 1000 person-years (22/69*3) from the CDR 0. Previous
studies noted that the incidence of dementla was in the
range of 12.4 to 86.7 (different age range) 21.8 (wornen) -
and 19.1 (men) for 1000 person-years.®® The incid ence
rates of the borderline conditions from normal elderly
were reported to be 8.5 to 77.0 per 1000 person-years (dif-
ferent criteria).®* Our higher data should be confirmed
using the larger sample.

Analysis 2-2: Longitudinal CASL

Changes of the CDR 0.5 Group

Longitudinal CASI changes would give some mformahon
about decliners in the CDR 0.5 group. The class effect was

‘noted for the items short-term memory and orientation,

and a class—time interaction was revealed for theitems

- concentration/mental manipulation and orientation. The

significant class—time interaction indicated that the slope
of change from time 1 to time 2 was significantly differ-
ent between the decliners and nondecliners (ie, the items
concentration/mental manipulation and orientation could
separate these 2 groups). These 2 items belonged to the first
and third groups, cross-sectionally different between the
CDR 0.5 and CDR 1 groups.as described above. Class
effect was noted for the items short-term memory and
orientation.

To detect decliners in the CDR 0.5 group, we Would be
cautious if the items short-term memory and orientation
were already low at baseline condition, and we would note
whether the iteins orientation and concentration/mental
manipulation decreased in the course.

Previous studies have reported some factors predict-
ing future cognitive decline to dementia, such as lower neu-
ropsychological test scores (delayed recall, attentlon, verbal
fluency, ete),'* 36 apolipoprotein E status,*” and neu-
rounagmg findings (atrophy, parietal metabolic asymme-
try, etc).” We plan to examine the coribined effect of
neuropsychological findings w1th MRI or apolipoprotein & .
status in the near future,

APPENDIX
Questionnaire for Subjective
Memory Complaints and Social Activities

- Memory Complaints

MC1: Recall objects’ names: Have you recently felt dif-
ficulty in remembering the names of objects that
you remembered well previously?

MC2: Caleulation: Have you recently felt diffieulty in
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_ performing calculations?
IMG3: Recall of dates: Have you recently felt difficulty in

remembering what date it is?

M34: Shopping: Have you recently felt that you buy
things that you have already bought?

MEB: Mislaying: Have you recently felt difficulty in
remembering where you have put things?

ME8: Schedule: Have you recently felt diffienlty in
remembering what you were going to do?

MET: Intention: Have you recently felt that you are
doing something different from what you planned
to do?

MZ8: Learning: Have you recently felt that you cannot
learn well although you have tried hard to do so?

M9: Memory: Have you recently felt a loss of confi-
dence in. whether you have done something such as
taking medicine, locking the door, and turning off
the gas?

MC310: Recall of people’s names: Have you recently felt

difficulty in remembering the names of people.

whom you remembered well before?
MC11: Skills: Have you recently felt that your skill in
doing things you previously did well is decreasing?

Answars: . much more than before, b, a little more than before, ¢. no change

Social Activities
1.Dailylifeina commumty

SAl: Have you recently felt that it is troublesome to
read a newspaper or a magazine?

SA2: Have you recently felt that it is troublesome to
write a letter?

SA3: Have you recently feit that it is troublesome fo
make a telephone call?

SAL: Have you recently felt that it is troublesome to do
a hobby?-
SAS: Have you recently felt that it is troublesome to go
to an unfamiliar place? _
SAS: Have you recently felt that your range of activities
has gotten smaller?

SAT: Have you recently felt that you cannot function
well in social activities in your community?

SA8: Have you recently felt that it is troublesome to
manage private property?

SA9: Have you recently felt that it is troublesome to
write a document?

2. Housework and activities of daily living -

SA10: Have you recently felt that it is troublesome to go
" shopping?

SA11: Have you recently felt that it is troublesome to
cook?

SA12: Have you recently felt that it is troublesome to
clean a room? .

SA13: Have you recently felt that it is troublesome to do
the laundry?

SA14: Have you recently felt that it is troublesome to
change clothes for a situation?

SA15: Have you recently felt that it is troublesome to
use a gas cooker?

LNU. 4, sBCemper Z2U04

SA16: Have you recently felt that it is troublesome to
operate switches (a room, a TV, etc)?

SA17: Have you recently falt that it is troublesome to
take medicine?

3. Planning

SA18: Have you recently felt that it is troublesome to
plan a trip?

SA19: Have you recently felt that it is troublesome to
set a timer (2 rice cooker, an alarm clock, et¢)?
8A20: Have you recently felt that you cannot complete

your work although you planned to do so?

Answers: a. much more than befo:e, b. a little more tban before, . no thange, d. have
naver done this
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A Study of Efficacy in Hospital Management related to Information

System
. Masashi Kasuyal) Xin1iD Yumi Kato? Shinichiro Sakamotol) Tadashi Masuko) Yoichi
Satomurah Yoshimasa Umesatod Kazuaki YamakadoD Youji Oishi? Yukio Shimotsuma?
Toshitake Motoharal) Yasuyoshi Sekital) Nakago Masaru®)

Statistics and Information Committee of Japan Hospital Association?)

Abstract: Introducing information system could make hospitals more efficient at their management.
However, few studies have not show how much the information system help staffs in hospitals. The
puzrpose of our study is to make clear the difference of the efficacy between public hospitals and
individual hospitals. We used data of Japan Hospital Association to analyze. The result suggested
that individual hospitals are more systematic when introduce the information system to their
hospltals and more efficient than public hospitals.

Keywords information system , efficacy on hospltal management
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