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ABSTRACT

The borderline condition between normal aging and dementia should be detected to predict firther deteriovation. The

. authors cross-sectionally analyzed neuropsychological data, memozy compleints, and social activities for community-
dwelling older adults. The rate of decline from Clinical Dementia Rating (CDR) 0.5 to dementia during & 8-year interval
was also analyzed. Short-term memory rather then long-term memory was found $o be sensitive in distinguishingthese
with CDR 0 from those with CDR 0.5. Relatives’ observations of memory decline rather than subjective memory com-

_ plaints were significantly diffevent. Parheipants with CDR 0.5 reported fower problems with social activities than did -
" their relatives. Ten of the 29 CDR 0.5 participants (34.5%) showed cognitive decline, the decliners showing lowerscores
on short-term memory and orientation af the baseline condition. The neurepsychological data showed CDR 0.5 to be
similar to very mild Alzheimer’s disease. It would be better if subjective complaints were axnluded from the eriteria of

* the borderline condition, (J Geriutr Psychiatry Neurol 2004; 17:188-180) -
Beywords: Alzheimer’s d:sease, Ghnical Dementia Rationg 0.6; CogmtxveAbﬁﬁes Screening Instrument; community-

based study

 The borderline condition between normal aging and demen-
tia should be confirmed as early as possible to facilitate
therapéutic intervention that dould passibly. prevent fur-
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ther deterioration.’ The famous concept of the hordm'line
condition is mild cognitive impairment (MCD),? which
includes subjective memory complaints. Howevey, the sig-
nificance of memory complaints is controversial.® Another
concept is the Clinical Dementia Rating (CDR)*® 0.5 (ques-

tionable dementia), which doss not account for subjective
memory complaints. According to Mogris et a1 individu-
als with CDR 0.5 manifest specific Alzheimer’s disease (AD)
pathologieal traits, and they manifest nevvopsychelogical

" impairments in several cognitive domains, Thus, ODR 05

participants ave considered to have very mild AD,” :
Many studies have reported the rate of progression |
from a borderline condition such as MCI and CDR 05 to
dementia, the results varying due to different criteria®
andmethodologyPalmeretal reviewed recent vesults: 15%
£0 88%'"* for 1-year follow-up studies, 24% t0 80%">**for
2-year follow-up studies, and 11% to 40%°" for S-year
follow-up studies. In both cross-sectionsl and longitudinal
studies, the selection eriteria 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 dnd the borderline eondition
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Table 1. Demographics of the Study Féepulation

Age (Years) Eduaaiion {Years}
.o Male/ " Follow- Male/
Group . n Female M 8D M 8§D Up {n} Fernale
CORO 89 40558 - 724 5. 81 . 18 59 18741
. CpRas 58 30/26 74.08 8.5 77 23 29 12117
ChR1 : 16 917 767 5.4 6.6 2.0 - e

Note: There were sfgnificant group sffects for age and educationat years, those of the CDR 1 group belng older and lower. CDR = 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 topic.
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 (a = about 2000, in 1991),20
(2) CDR assessment with magnetic resonance nnagmg
(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). 2 Because 88 partici-

pants in the 1999 survey had parhc;pated in the 1996 sus-

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

neuropsychological differences among 8 CDR groups (CDR

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

-plaints and social activities between CDR 0 and 0.5 groups
{cross-sectional study using data of the 1996 suxvey) and
(2) to evaluate the rate of cognitive decline and lopgitudinal
neuropsychological changes (8-year longitudingl study
using data of the 1998 and 1998 surveys).

. METHODS

Pavticipants *

The 19896 suyvey included CDR ass&ssments Cognitive Abil- .

ities Screening Instrument (CASD™ findings, and results
of the questionnaire on subjective memory complaints
and social activities (see below). The 1989 survey also
included the CDR and CASI. The method of sampling i in
the 1996 baseline survey has been described previously.®
Briefly, 240 older adults were randomly selected from the
large population in 1991 (n = 2852) and requested to
undergo MRI: 200 participants (of the 240 subjects, 83.8%)
underwent MRI. 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
= §), (8) wsual 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).®® Phiere were significant CDR group effects for

age {F =5.875, P = .005) and educational years (F = 3.981,
P=,020:CDR1 pérﬁdpants 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 53 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 éducational level) (data not shown).

Whritten informed consent was obtained from all the
CDR 0 and CDR 0.5 participents and from the family -
members of the CDR 0.5 and CDR 1 participants. This -

study was approved by the Ethical Committee of TaJm, :
where the work was performed. -

) CDR Assessment

The clinieal team, which consisted of medical doctors
(board-certified neurelogists and a psychiatrist) and pub-
He 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 medieal doctors, 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
guestionnaire, (8) The participants wére 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 version of
the CDR geale had previously been established.”” One of
the authors (K.M.) was certified as CDR raters at the .
Alzheimer’s stease Research Center at Washmgton Um—
versity.

Dementia was diagnosed by the Diagnostic end Sio-
tistical Manual of Mentol Disorders (4th ed.).®® The par-
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tmpants with CDR Owere 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 daﬂy activities.

Cognitive Abilities Screenmg 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,
hst-generatmg 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 59 CDR 0 partic-
ipants and 29 CDR 0.5 participants were analyzed. Sub-
Jjective memory complaints were assessed with 11 questions,
and the answers were rated on a scale of 1 to 8. 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

Anatysvs Z-1s Neuropsyekologieal Differemees
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 (ANQOVA)
with the covariates of age and educational level was used.

Analysis 1-2: Subjective Memory Complaints and '
Secial 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 3-1: Rate of Cognitive Decline in the CDR
0 .and CDR 0.6 Groups

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

Analysis 2-2: Longttudinal CAST Chanrges of the
CDR 0.6 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 8-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
Analysis 1-1; Neuropsychologioal Differences

- Among 8 CDR Groups

‘The CAST total scores were 85.8, 78.0; and 66.9 for the CDR
0, CDR 0.8, and CDR 1 groups, respectively, and i-way
ANOVA indicated a significant group effect (F =890, P <
001) with a significant covariate effect of educational
level. Post hoe 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. Theother .

items (defined here as the second group)—short-term
‘memory, attention, visual construction, abstraciion 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)--long-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.

Amnalysis 1-2: Subjective Memory Complaints and
Social Activities Between CDR 0 and 0.5 Groups
For subjective memory complaints, no differences were
noted between the CDR 0 and 0.5 groups. As for their
families’ obsexvations, however, significant differences
(P < .01) were revealed for the following 7 questions: M(2
(caleulation), MC3 (recall of dates), MCB (mislaying), MIC6
(schedule), MC8 (learning), MC9 (memory), and MCI0 -
(vecall 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.

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

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

Class Effects (F Valus) Covariance
_ Full CDR 0.5-1 COR 0.5-0.5 .
Seore {n =10} {n=19) Class Time interaction  Education Age
CASl total score 100 Test 1 798 (2.6} 8068 {17 62.470* 0.102 36.207% - 0.031 0.045
L Test 2 433 (3.2) 815 (2.1} : :
Long-term memory 10 Test 1 87 (0.1} 89 {01 5.167 8.891 0.923 1482 0.838
Test 2 8.1 (0.2} g8 (0.1} :
Short-term memory 12 Test1 720 {0.8) 81 (0.8) 33.454* 0885 10.361 0315 ° 1878
Test 2 22 {08) " 84 (0.6)
Attention . 8 Test 1 6.9 {0.6) ‘B5 {0.3) 0.003 329 10.604 2.303 2218
Test 2 3.8 (0.8} 52 (0.4} ’ i
Conecentration/
mental : :
manipulation 106 Test 1 86 [0.8) 6.7 {0.5) 3.539 0.492 14.528% 0.008 0.116
Test2 22 {09 89 [0.6) ' .
Orientation 18 Test 1 188 {0.6) 174 (0.4} 75.140¢ 134 103.233% 0.407  0.001
. Test 2 81 {0.6) 16,7 ({04) o
Visual construction 10 Test 1 88 (0.8 88 {04 4,891 0.214 3.600 0.488 0.683
- Test 2 70 {08 2.8 (0.6} :
Abstraction and ) .
Judgment 12 Test 1 68 {0.8) 78 {0.B) 5.663 0.820 8.713 2,834 0.612
Test 2 3.7 (0.8} 79  {0.B}
List-generating . :
fiuency 10 © Testi 84 (0.7 6.7 (0.5) 12.811 0.075 6.656 . ©.033 0.000
. - fest2 21 0.9 85 (o4
. Language 10 Test 97 (0% 98 (0.9} 11.918 0.934 8.386 8.06% .04
A . Test2" 70 (0.4 87 _{0.3) . '

Motes Values In parentheses sre standard emvors. coﬂ—u:mw! Dementiz Rating: CASE = Cagnitive Abilities Sereening Instrument.

'Pcmmescoresoimsﬂandmstzwaﬁommeissﬁandmasmms

the CDR 0.5 patticipants showed impairment of the following
§ iteras: housewerk and. activities of daily living S8A10
(chopping), 5A16 (handling sWwitches), and plonning SA19
(setting a timer).

" Analysis 2-1s Rate of Cognitive Decline

in the CDR 0 and CDR 0.5 Groups

Twenty-two of the 59 CDE 0 participants (37.8%) showed

a decline to CDR 0.5 during the 8-year period. Noe CDR 0
participants showed a decline to CDR 1 during the period.
¥or the CDR 0.5 participants, 10 of the 29 participants
(84.5%) showed a cognitive decline to CDR 1 during the
peried. They underwent MRT 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
0.8 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, clags-time interaction
was revealed for the items concentration/mental manip-
ulation and orientation. .

DISCUSSION

Methodological Essues
Ve should first mention some lm:itaf;zons of the study. As
for the sampling, = larger sample size would have been bet-

_ter for this type of research. However, because the fown

paid the MRE fees, the sample size was limited due to
finanees. As for the cognitive tests, it would heave been bet-
ter if other assessments such as the Wechsler Memory
Seale-Revised for memory and the Wechsler Adult Intel-
Hgence 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 nevropsychological information.

Analysis 1-1: Neuropsychological

Differences Among 8 CDR Groups

The first group of iterns (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 froni questionable dementia.
The third group of items (long-term memory and orienta-
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tion) indi'cated that these functions could be maintained -
despite questionable dementia. This cognitive profile of

- ghort-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 s, all CASI items except for long-term men-
.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 fluéncy were

- most sensitive in distinguishing participants with demen-
fia 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, suggestmg that visuospa-

- tial impairment ean be found even in the very early stages-

_of AD,

" Analysis 1-2: Subjective Memory Complaints and
Social Activities Between CDR 0§ and 0.8 Groups
Petersen et al® proposed criteria of MCI that include sub-
jective 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 cntemia. This was supported by an epidemiological
. study.®® There was also a different pattern between sub-
Jjective reports.and ohjective reports by the subjects’ fam-
ilies as to social activities. Namely, the CDR 0.5 participants
themselves complained of a decréased range of activity and
of difficulty in setting a timer. Their families pointed out
that the CDR 0.5 participants showed impsairment in
shopping, handling a switch, and setting a. timer. This
suggests that CDR 0.5 participants donof always view their
deterioration as memory impairment. Instead, they com-
plain that their social actmhes are affected.

Analysis 2-1s Rate of Oognitive Decline
'in the CDR 0 and CDR 0.5 Groups

Our results noted that 87.8% (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 diffevent method-
ologies. However, using the same design with larger sam-
ple, Daly et al® followed 128 CDR 0.5 participants for 8

years and found that 28 (18.7%) were diagnosed with

probable AD,

© LI LS ¢ o= m- .

Because the number of participants was too small, the
“ineidence” rate calculated sexved only ‘as reference ata,
Namely, the incidence of dementia was 114.9 per 1000
person-years (10/29%3) from the CDR 0.5 and 37.2 per
1000 person-years (10/88%8) from the nondemented (CDR
0 plus 0.5) participants. The incidence of CDR 0.5 was 124.3
per 1000 person-years (22/59*8) from the CDR 0. Previous
studies noted that the incidence of dementia 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 indd ence
rates of the borderline conditions from normal elderly
were reported to be 8.5 to 77.0 per 1000 person-years (dif
forent criteria).?® Our bhigher data should be confirmed
using the larger sample.

Analysis 2-2: Longitudinal CASI

Changes of the CDR 0.5 Group

Longitudinal CAST changes would give some mformaﬁon
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

- concentrationfmental manipulation and orientation. The

significant class-time interaction indicated that the slops
of change from time 1 to time 2 was significantly diffex-
ent between the decliners and nondecliners (ie, the items
concentration/mental manipulation and orientation could
geparate these 2 groups). These 2 items belonged to the first
and third groups, cross-sectionally different bebween the
CDR 0.5 end 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. Sgroup,wewouldbe
cautious if the items short-term memory and erientation
were already low'at baseline condition, and we would note
whether the iteis erientation and concentration/mental
manipulation decreased in the course.

Previous studies have reported some factors predict-
ing future cognitive dedline to dementis, such as lower neu-
ropsychologmal test scores (delayed recall, attenﬁon,verbal
fluency, ete), 1486 apolipoprotein B status,®” and neu-
ro:magmg findings (atrophy, panetal metabolic asymme-

- try, ete).”® We plan to examine the corhbined effect of

neuropsychologieal findings with MRI or apolipoprotein B
statusinthenear foture, ,

APPENDIX .
Questionnaire for Subjestive .
fMentory Complaints and Boclal Activities

. Memory Complaints

. MO1: Recall objects’ names: Have you vecently felt dif-
ficulty in remembering the names of ob;ects that
you remembered well previously?

MOC2: Caleulation: Have you recently felt difficulty in
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Derforming caleulations?

I8: Recall of dates: Have you recently felt dlfﬁculty in

remembering what date it is?

M/34: Shopping: Have you recently felt that you buy

: things that you have already bought?

AO5: Mislaying: Have you recently folt difficulty in
remembering where you have put things?

W8: Schedule: Have you recently folt diffieulty in
remembering what you were going to do?

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

M8: Learning: Have you recenily felt that you cannot
learn well although you have tried hard o do so?

ME39: Memory: Have you recently felt a loss of confi-
denee 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 folt

diffieulty in remembering the names of people,

whom you remembered well before?
M C11: Skills: Have you recently folt thas your skill in
. doing things you previously did well is decreasing?

Answarss &, much more than bafore, b. 2 littls more than before. 6. nio change

Social Activities

1. Daily life in 2 community

S5A1: Have you recently f2lt that it is treublesome to
read a newspaper or a magazive?

§A2: Have you recently folt that it is troublesome to

write a letter? ]
SA3: Have you recently felt that it is troublesome o
make a telephone gall?

S8AL Have you recently felt that it is troublesome to do
2 hobby?- .

SAS5: Have you recently folt that it is troublesome to go
to an unfamiliae place?

SAS: Have you recently felt that your range of activitd
has gotien smaller?

BAT; Have you recently £t that you cannot function
well in social activities in your community?

8A8: Have you recently felt that it is troublesome to
manage private property?

SA9: Have you recently folt that it is troublesome fo
write a document? .

2. Housework and activities of daily living -

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

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

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

BA13: Have you recently felt that it is troublesome to do
the laundry?

8A14: Have you recently felt that it iz troublesome to
ehange clothes for a situation?

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

SALG: Have you recently folt that it is troublesome 4o
operate switches (a room, 2 TV, etc)?

SA17: Have you recently felt that it is troublesome tg
take medicine?

3. Planning

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

. BA19: Have you recently felt that it is troublesome %o

set a timer (a rice cooker, an alarm clock, gt6)?
SA20: Have you recently felt that you cannot complete
your work although you planned to do so?

Answars: 8. much more than before, b, 8 ffitle more than befom. & no change, d, have
nevar dang this
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A Smdy of Efficacy in Hospital Management related to Information

System
. Masashi Kasuya) XinIiD YumiKatoD Shinichiro Sakamoto? Tadashi Masuko? Yoichi
Satomurah) Yoshimasa Umesatod Kazuaki Yamakado? Youji Oishi®) Yukio Shimotsnma?
Toshitake Motohara®) Vasuyoshi Sekital) Nakago Masaru?) '
Statistics and Information Committes of Japan Hospital AssociationV

Abstract: Introducing information systers could make hospitals more efficient at thelr management.
However, few studies have not show how much the information system help staffs in hospitals. The
purpose of our siudy 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

hospitals and more efficient than public hospitals.
KeyWQrds. information system , efficacy on hospital management
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