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Validity and reliability of a computerized cognitive assessment tool

‘Higher Brain Functional Balancer’ for healthy elderly people

Manami Honda, MD, PhD'?, Keiji Hashimoto, MD, PhD™", Kohei Miyamura, MD*",
Hiroyoshi Goto” , Masahiro Abo, MD, PhD?

Key words : Cognitive impairment, Computerized assessment, Orientation, Atfention, Working memory

Objective : The objective of this study was to prove the validity and reliability of 9 of the 29 tasks on
the new computerized assessment software, the Higher Brain Functional Balancer (HBFB).

Methods : A total of 70 apparently healthy elderly subjects (aged 63 to 86 y ; 27 males, 43 females)
participated in this prospective study. The association between the MMSE and HBFB was tested by
Pearson’s correlation coefficient analysis ; internal consistency of 9 tasks of the HBFB was checked
by Cronbach’s coefficient alpha (Cronbach’s @), and test-retest reliability of each task was estab-
lished using intra—class correlations (ICC). For test-retest reliability, subjects were administered 9
tasks of the HBFB twice at a 1-month interval. The test-retest HBFB quoticnt, data on age, length of
education, and results of the Mini-Mental State Examination (MMSE) were recorded.

Results : Pearson’s correlation coefficient analysis showed that the state of cognitive function ac-
cording to the total scores of the MMSE correlated significantly with the total quotients of the HBFB
(r=0.356, p=0.002). The 9 tasks of the HBFB had appropriate internal consistency (Cronbach’s
a=0.735). Test-retest reliability analysis indicated that the “modified Trail Making Test”, “Flash-
ing-Light Memory”, “Story” and “Route-99” tasks on the HBFB had fair-to-good reliability
(ICC=0.364-0.742) ; however, reliability was poor with regard to scores of the other $ tasks.
Conclusions : This study provides evidence for the validity of total quotients of all tasks for screening
of total cognitive function and for the reliability of 4 of the 9 tasks from the HBFB with regard to cog-

nitive function in elderly people.

Introduction

Dementia, mainly characterized by learning and
memory loss, mood changes and communication
problems, has been increasingly recognized as an
important component of the disease spectrum in most
neurodegenerative diseases including Alzheimer’s
disease (AD) and Parkinson’s disease (PD).
Dementia has drawn extensive attention due to its high

"Nico Children’s Clinic

¥ Division of Rehabilitation Medicine, National Center for
Child Health and Development

*LEDEX Corporation

“Department of Rehabilitation Medicine, The Jikei Uni-
versity School of Medicine

BAMEHZE Vol 12 No.3-4 2010

prevalence among older people, which is underscored
in a rapidly aging world population. In an aging
society, a method to screen apparently healthy elderly
people for cognitive impairment is desirable. On
neuropsychological examination, memory impairment
is evident by poor performance on tests such as the
Mini-Mental State Examination (MMSE). On the
other hand, seemingly healthy elderly people seldom
receive neuropsychological testing by a specialist
before significant symptoms of dementia are
noticeable, as such testing is time-consuming and
requires special training to administer.

An environment that would allow healthy elderly
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persons to be screened for cognitive impairment is
desirable. We aim to measure cognitive function
with a new computerized assessment software
program, the Higher Brain Functional Balancer
(HBFB)" in healthy elderly subjects (Software was
developed by K. Hashimoto, M. Takahama and
LEDEX Corporation, Tokyo, 2008). Our clinical
experience suggests that 9 of the 29 tasks in the HBFB
are most useful in assessing cognitive function.
These 9 tasks may be regarded as assessing reality
orientation, attention, working memory, delayed
memory, information processing, higher executive
function, and spatial cognition. We have already
provided evidence of the predictive value of the
HBFB". But the reliability of this computerized
cognitive assessment tool remains a concern. The
objective of this study was not only to confirm the
concurrent validity of 9 of the tasks on the HBFB but
also to test their reliability through a test-retest
procedure.

I. Materials and Methods

A group of 70 apparently healthy elderly volunteers
(27 males, 43 females) between the age of 63 and 86
years without any history of neuropsychological
disorders participated in this prospective study. We
recruited all subjects from the Silver Volunteer Center
in Machida City in Tokyo. Subjects all gave
informed consent prior to participation.

The HBFB test and training PC-software were
developed by LEDEX Corporation” in 2008. The
HBFB can be found and purchased in bookstores or on
the Internet at a low price (3,800 yen). At these
locations, a full description of the instrument, which is
in the Japanese language, can be obtained.
indicated that 9 of the 29 tasks on the HBFB are the
most useful in evaluating cognitive function. These
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Figure 1. Example of a screen for “modified Trail Mak-
ing Test™.
Subject selects letters in alphabetical order.
Higher Brain Functional Balancer can calcu-
late scores antomatically from speed and ac-
curacy of performance of the task.

fAm STONIEIMILELLY wil
Back to Click all the *12”. Pass

(28} J8

Figure 2. Example of a screen for “Cancellation™.
Subject sclects one number or letter and
clicks all that appear on the screen. Higher
Brain Functional Balancer can -calculate

scores automatically from speed and accuracy
of performance of each task.

are: Orientation (subject is asked to select the correct
date and time from 14 choices), “modified Trail
Making Test (mTMT)” (subject selects letters in
alphabetical or numerical order as quickly as
possible ; For example, subject clicks letters or
numbers in turn such as A, B, C, D,---, or 1, 2, 3, 4,
---.; Figure 1), “Cancellation” (subject selects one
number or letter and clicks all that appear on the
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Figure 3. Example of a screen for “Flashing-light
Memory™.
Subject must click the button in order of the
color of the flashing light with the task in-
creasing in difficulty until failure. Higher
Brain Functional Balancer can calculate

scores automatically from speed and accuracy
of performance of each task,
LETTIY I 6l S e ; . . I R |
2™3%  Back to menu A
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[

Click ‘Yes” when he or she sees the same card as
before in the same series
///; //’6\\\
( No / ‘ YGS/}
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Figurc 4. Example of a screen for “Continnous Memo-
vy
Subject tries to remember all cards in a series,
and clicks ‘Yes’ when he or she sees the same
card as before in the same series. Higher
Brain Functional Balancer can calculate
scores automatically from speed and accuracy
of performance of each task.

screen as quickly as possible ; for example all letters
or numbers such as B, B, B, B,---, or 12, 12, 12, 12,
---.; Figure 2), “Flashing-light Memory” (subject
must click the button in order of the color of the
flashing light with task increasing in difficulty until

SANEHE Vol12 No.3-4 2010
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A fresh start

Figure 5. Example of a screen for “Route-99”
Subject must select all numbers in tum from
the start to the goal. Higher Brain Function-
al Balancer can calculate scores automatically
from speed and accuracy of performance of
cach task.

| I . . ) e

22 iocme

Back to menu Pass

Figure 6. Example of a screen for “Just Fit”.
Subject selects the same figure as on the top
line. Higher Brain Functional Balancer can
calculate scores automatically from speed and
accuracy of performance of each task.

failure ; for example, blue, yellow as the first step,
blue, yellow, red as the next step, and blue, yellow,
red, yellow, etc; Figure 3), “One-back Memory”
(subject must remember what was on the previous
card, and clicks ‘Yes’ when the same card appears
subsequently) , “Continuous Memory” (subject tries to
remember all cards in a series, and clicks ‘Yes’ when
he or she sees the same card as before in the same
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series ; Figure 4), “Story Recall” (subject remembers
the content of sentences in one minute, and answers a
question about the content), “Route-99” (subject must
select all numbers in tumn in the blocks from the start
to the goal ; Figure 5), and “Just Fit” (subject selects
the same figure as on the top line from the various
choices ; Figure 6). These individual tasks may be
said to measure reality-orientation, attention, working
memory, delayed memory, information processing,
higher executive function, or spatial cognition. The
analysis described in this paper is therefore focused on
these 9 tasks as variables. In addition to the HBFB
test and retest, the Japanese version of Mini-Mental
Examination (MMSE) 3) was also administered.

To determine the correlations between the HBFB
and MMSE, the subjects were tested serially with
HBFB, which took 30 minutes to complete, and with
the MMSE, which took 15 minutes to complete. Half
of the subjects were administered the HBFB at a
15-minute interval after the MMSE, while the other
half were administered the MMSE at a 15-minute
interval after the HBFB. One month after the first
testing, 41 of the 70 subjects were given a retest-
HBFB. Measurements of speed (reaction time in
milliseconds) and accuracy (percent correct) were
automatically generated for each subject on all 9
HBFB tasks, and the HBFB scores were calculated
from these measurements of speed and accuracy for
each task. Scores were divided by standard values
for normal subjects to display quotients. Using
Pearson’s correlation coefficient analysis, we
examined the strength of the association between the
total scores of the MMSE and total quotient for the 9
HBFB tasks. Additional variables included age and
length of education, and we examined which of these
additional variables correlated with the MMSE scores.
Internal consistency of 9 tasks of HBFB was checked
by Cronbach’s coefficient alpha (Cronbach’s «).

194

And test-retest reliability of each task was established
using intra-class cormrelations. Data were analyzed
using SPSS 12.0 J software (SPSS Japan, Inc.,
Tokyo).

This study was performed in accordance with the
Ethics Committee of the LEDEX Corporation.

IL. Results

Pearson’s correlations between the MMSE scores
and HBFB performance quotients, age and length of
education for the 70 study subjects are shown in
Table 1. Pearson’s correlation coefficient analysis
showed that scores of the “modified Trail Making
Test” and “Route-99” and total quotients of all 9
HBFB tasks significantly correlated with the total
scores of the MMSE (Table1). The 9 tasks of
HBFB had appropriate internal consistency
(Cronbach’s a=0.735). And the results of test-
retest reliability analysis indicated that the “modified
Trait Making Test”, “Flashing-Light Memory”, “Story”
and “Route-99” items on the HBFB had fair-to-good
reliability (ICC=0.364-0.742) (Table 2). However,
reliability was poor for the scores of the other 5 tasks.

III. Discussion

Recently it has been proposed from results of
several investigations that computerized cognitive tests
may provide very reliable indications of cognitive
function. For example, Cho et al.* developed the
Computerized Dementia Screening Test (CDST) to be
used in the primary care setting in Korea and
concluded that the validity and reliability of the CDST
were adequate to justify its use as a screening tool to
identify mild cognitive impairment and early dementia
in the Korean primary care setting. Tamura et al.¥
developed a modified trail-making test using a PC and
touch panel and compared it with the MMSE and
concluded that this test may be a useful indicator of

Japancse Journal of Cognitive Neuroscience

— 299 —



Table 1. Pearson’s correlation between MMSE score and HBFB performance quotients, age and

length of education in 70 apparently healthy elderly individuals.

Pearson’s Correlation with
n=T70 (27 males, 43 females) MMSE
Mean+SD Min Max r ¥4
MMSE 279+20 22 30
Age 723%53 63 86 —-0.059 NS
Length of education 125+2.6 6 17 0.226 NS
Orientation 127.4+335 393 180.6 0.238 NS
mTMT 91.6+34.5 13.8 1479 0416** 0.001
Cancellation 113.9+222 14.8 140 0.173 NS
Flashing-light Memory 42.4+375 121.1 0.069 NS
One-back Memory 103.8+39.5 161 0.108 NS
Continuous Memory 97.2+26.6 145 0.08 NS
Story Recall 82.8+33.6 149 0212 NS
Route-99 62.5+354 140 0.389** 0.001
Just Fit 64.6+40.1 1495 0.183 NS
Total 718.7+276.9 718.7 1134.8 0.356** 0.002

Mini=minimum, Max=maximum, SD=standard deviation, NS=not significant, mnTMT =modificd
Trail Making Test, **=significant correlated with MMSE.

focal frontal lesions and can be used as an early
screening test for Alzheimer’s disease. Fredrickson
et al.” demonstrated that the validity and reliability of
a computerized cognitive test (CogState) had good
acceptability and stability for repeated assessment of
cognitive function in older people. However, the
effectiveness of computerized cognitive tests involving
multiple tests within one package using PC software
available in the general marketplace had not been
demonstrated.

Results of the present study indicate that the 9 items
examined from the HBFB battery provide a
measurement of cognitive function that is significantly
reliable when administered to healthy elderly people.
An aspect of its convenience is that this instrument is
appropriate for elderly people and their families who
want to screen their own cognitive impairment at an
early stage without seeing a physician or specialist.

The results also suggested that in apparently healthy
elderly adults, measures of attention (mTMT) and
executive function (Route-99) are more valuable for

ZMMEEE Vol.12 No.3-4 2010

screening of cognitive function than the other variables
or the tasks to determine cognitive function in the
MMSE. One of the reasons that the two tasks are
useful for screening of cognitive function is that they
are easy to understand and require not only the
function of attention and executive function but also
information processing, working memory, and visual
cognition.

The tasks for attention (mTMT), working memory
(Flashing-light Memory), episode memory (Story
Recall), and executive function (Route-99) were
found to be more reliable measurements than the other
tasks in the HBFB. Reasons might be that those tasks
are easily understood by the subject and that the mouse
was easy to control. On the other hand, the other 5
tasks did not have significant reliability. It may be
that it is difficult for elderly people to complete all of
the 9 tasks at once. Therefore, an easier system of
computerized cognitive testing is desirable. A new
system that consists of fewer computerized cognitive
tests is desirable so that many elderly people and their
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Table 2. Test-retest reliability of each HBFB performance quotients with intra—class correlations in 41

healthy eiderly individuals.
=41 (17 males, 24 females) Reliability
Mean+SD Min Max Icc
Age 723+54 63 82
Length of education 125+26 6 17
"Orientation 128.5+33.6 53.3 180.7
Retested Orientation 12824319 59 175 0.054
mTMT 92.1+334 133 1479
Retested mTMT 94.8+31.0 119 1472 0.742%*
Canceliation 11424210 14.8 1389
Retested Cancellation 115.6+21.0 93 1419 0.154
Flashing-light Memory 43.2+35.1 0 115.8
Retested Flashing-light Memory 394+333 0 1184 0.523**
Onc-back Memory 105.0+33.7 0 153
Retested One-back Memory 113.2+26.8 33 158 0.046
Continnous Memory 948+255 21 142
Retested Continuous Memory 101.1+239 24 140 0.192
Story Recall 8342323 29 146
Retested Story Recall 86.6+324 0 139 0.445%*
Route-99 67.3x33.4 0 140
Retested Route-99 80.6+24.7 2.1 1333 0.364**
Just Fit 62.8+393 0 149.5
Retested Just Fit 56.6+37.2 0 1459 0.093
Total 752.6+2317.7 0 1134.7
Retested Total 759.5+133.7 494 1016 0.073

Mini=minimum, Max=maximum, SD=standard deviation, NS=not significant, mTMT=modified Trail
Making Test, **=significant reliability.

families could easily check their own cognitive
function and keep the data for future comparison.
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RHEEEEROMBREE Y R 7 DMK SRR
DOBRENEEIB V- Tt s h, BATT
TREREOHRPCMSINLERTH IAENEE
FLTV3,

BAEAKBEL TR, TEMRSBRY, kiR
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ARPRP LKL L-BENENTIhES, K
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EEARIIMRF BT 186% L FMRNBE
D 98% I HB L TRHEETH -5, 3,700g Bl
FoESERIEZNRFN 93% L 116%CED
SRVILERELAY, ki, HEMbhIc 2 BN
FRRAOHERL L TERIN: 14 505 HHE
OHEKALETIRABEEHCBEDH -1
64 ZOMEKEBEORIT T2, AMBICHEL A
AL L EE Y L B L 72 2,500~4,000
g DHESRRIERT 5 2 BMRFSIHOHENER
EBiEhFh 6l & 23 THY, 2500g KiRDE
HAEGER TR 2 BERFAHY A 7 1R
ETHIILNRINED, X610, MR 2 XN
RFRE 259 BT, 25008 RiRDEHEHRE
L 4,000g Bl EOBHEKED HHIMERREN
Fh113% L 93% T, BNMoB AN E4ET —
7(2500g K¥§ 7.5%, WHEHE 4,000¢ Mk
1.4% ; 1990 fE) L kT3 L, BlEKBEOL L
STRHEARCEOTOMRRREE") X 7058
B3 pmans, L CBHEGEROR
BMOBRHIEL 63% L BETHH 1™ @R
LI, BEACBOTHEREERRE -
MR CHNRE L2 OBV EIRE
GERIZITE, MERREY R 7BHVEWL S,

|E&$ﬂ£t&ﬁ!ﬁﬁgﬁouza
Kbz R> o nmlE ERXE5XFXE
AL ESDPYL P AL DRBECETE VA
Y GRS ATE. A YR RBHMNL A
Y VIERREOMKERIRTE L R Btk
BEREERETS. ZTOVRILLTHR, K
BN, MEFOREKE, FEFHOFRIERK
RERE, ERTHOREMECE, TRERMNC
HFD (heavy for dates) R OB, EXRRE RO
PTRELLEDBHE LubhTwah, HiRIIAL
KB XFNEBOAFRROEL LD
nTw3I s, BHEFRRBIMERD R
HABEGPLP TV LRIBBICENTE S,
ERISOMBRRIICOWTIE, B0tk
HHEV 12 CIERBENDF L w3 REIRWL
29 H Y, 2006 FEDM 4 BUCERHEERET — 7
>3y 72RC BV TEHEGRIERBERENO
YRZDVEDITHI I LIBRENEY, —F

T, X7 XAV HORER, 77V ARTAVAA,
S—ayvR0—BOREEWT, RIHEKER
LEEMRFEOREY A2 L3 JFME B
RUFBRReEE L bR3N:, BHEKE
ROERMRFBORE Y R 7 b ORRORK
RFGOHTHMIET 2 LBXHIVRBEBETILED
b T, BHERAR COERBERNOR
$EEHERRM - X 2 Bl SiNE e BEORHE
KE>TwBEDTHSHH. 2500g KROEHE
HEREOERBRFHREY X 70RERNETOD
bOREELZ 1.7~37ThHh, BHESEORK
A2 BRRMNREY R 212H-TH 15 Mk,
EHAEGRIERPORBERR & X HREES:
HbheHTha.

[ EHEREEBEAICBTD
HERREREOVUX Y
EXSOBB T EREREL BAALS
I3 EEERRREDY R 7 ICBT3F - 218

T 3. 2006~2000 SEDF B RTME T
n- BRERD 5 b, BMEERRICE 146 4 (R

BR¥ 6 4, g MARKRET 1 RADBORE

814), BiUKEKRINS0g /Va—RAF¥L
CFALD 1 MY A 2 — XD 139 mg/dl

T Th - - ERHSEES 220 4 (S8ER) 3

fiL, ERPREAJOHARE L EHER

H(2,499g BAT) & st 45 E(4,000g Bl E)DIE

1 4 6 1 (2,500~3,999 g) ¢ 547 5 E R IS

ERABREY R 7 2R L. BEXEBAHSZ

£ - BEMRMZ220BB M ER (1984, 1999 F)
K-> THERBRBEOBM % T- 735 HbAl

6.1% Bl L2 BIR L% 7 4 2 — A 126 mg/d
P EoOFENOW S rLMERR L Bbh S ENIZE

AL
SEW, MEBENIEKIR, SEMRNRT BMI, B—BE0K

RO FKE, HEAHOBBEKE - REDOH

iz, WEFCHKL TRBERRE CHECH

#HTH-1-H(p<0.001~0.01), TDMDOATIZ

HWERAE L NERCERI AL -2 (]1). M

W 20 B S UHMERRE 149 MICBU3

BERESROIHmIT T LIERDHE AL,

HRSERA TSN R L Do ER
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X1 BEWE(HEN - HNERANTE)
Impaired glucose tolerance

0AV+GDM OAV GDM Control
n 146 81 65 217
Agelyear) 36.7+405°**  363+387*° 37.1+425%* | 3481423
Usual BMI 2227442°*%  R2+440***  222+450°** | 1991222
Family history of diabetes{1st degree relations) 56(38.4%)°** 32(395%)*** 24(36.9%)"** | 18(8.3%)
Pregnancy by ART 27(185%) 13(16.0%) 14(21.5%) | 30(13.8%)
Hypertension diagnosed before pregnancy 8(5.5%) 8(9.9%) 0 0
History of GDM ‘HFD 8(5.5%) 5(62%) 3(4.6%) 0
History of PIH 42.7%) 4(4.9%) 0 5(23%)
History of habitual miscarriage: preterm delivery of | 10(68%)***  6(74%)***  4(62%)*** 1(05%)
unknown etiology
History of perinatal death of unknown etiology 5(34%) 4{4.9%) 1{15%) 2(0.9%)
History of offspring with a congenital malformation 4(2.7%) 3(3.7%) 1(1.5%) 3(1.4%)

OAV ! one abnormal value in glucose tolerancetesti, GDM : gestational diabetes mellitus, ART : assisted reproductive
technology, HFD : heavy for date, PIH : pregnancy induced hypertension.

TP p<0.001, " 1 p<001, * : p<0.05 vs. control.

27 P LR 1), EINEREDBA 2 ERE
YORTRET 11.7% & HEIBED 28% I B L TaiH
THY, GHERTOMEEEEERNTRT
1.7%, MEIEET 28% L FAEOHGTH- (A
1), BREFINVEGRRZEEE U2V ER
MDA ORI R FERE I T 2 /LA » X
i3 4.57, AEMBEIRMICH T ZMA v Xk 645 TH
D, ABOhORBIER TR ICBMT 2 % M
BBz ZNEFNG612, 828 &, IHITRIVRIIC
Lo (A 2), ~AHT, FHESIAHT(4,000g~)
DB h O RIBIERFBERIE I T 5 4 » X613,
Il - % W¥B O HT TR A2 1, Hisois
EEEIL R ROMRBERFBRIEY 2 7115y
L7~37 THHI LR EXD L, HHOOH YN
REVNANLYEZ SN T 3 L L 4, BHE
PEIHE R UL HAR A DRI FERED L O [l
HEVAIZNFEEZSND,

| EHEHR SRR RS REORE
PEHVE R UL ~BUC BRI A RO < —
A—tLTEZLNBH, HAHBITEERCLX
HINTEHELC, BAERBURARE LTk
BRI BT ML TV ANfEtEDH S, 0
&9 KW - BRHRIMOREI % Z Tl (o
EBURMOB(ZES 2 727 4 » Z74L) LW
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IGT{OAV+GDM) OR(95%C1) P
Adjusted - None 18———4@-46—1 119
Age 184 47 1125 0.002
Age+BMI 20 56— 153 0.001
Age+BaiHH-amily history of diabetes-+ 211 €-6.1 {176 0.001
habitual miscarriage or praterm delivery
OAV
Adjusted : None RE $-32 199
Age 13¢ -39 i11.8 0.016
Age+BMI 13 ——-42—1 137 0.019
Age+BMI+family hislory of diabetes+ 1.2+ -@-42 i 15.3 0.027
habitual miscamiage or preterm defivery
GDM
Adjusted : None 22 ——@-65—1 185
Age 20+ 9-60 1179 0.001
Age+BMi 22+ 4-69 1213 0.001
Age+BMIHfamily history of diabetes+ 25 ———4@-83——1274  0.001
habitual miscarriage or preterm delivery
0.1 1 10 100
8 2 ERHEHE(2,500~3999 g) E B L U AEHEHR (2,499 gl F) DIHELORBERBRECH T 54 » X1t
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THICROONIBEL EICOWTHRRS.

OHAVIHIZKIT 2%

AR OOB®A B BT K Tdh 5 EEHRER
DIMCHEE, BAEKRE, BREAHHRBOKRT
iZonT, [#FF LR, BROB%ELEHEL TR
BHZEGE HRLLETRBL, ThicloTH
WIZHIREL -6 “BHoBiEwRN” Tnbo%k
(BRERATIIEV) BR2LHEDICEIFSE, B
THIEDRDID LI CHRT AL THB] L
EFEELTVS, AVICE 2L, “BE BEAD
EETHY, TR, BEREHED (V) nEY

T—varyThol:. EEVBRLIRY, &#5
BicBWT, 20 “BEE” LREELZADITLHT
LRTELWw. FOT7u—FiX, EFMERL
HARWERIOLY, FETREZLIX, BRER
e, SEREERALEE FOHSREELS
O b—F N - YNEYF—arTha2, /A
Uik, BAOEEL: “BEEE EREIC
AMLZ-bDTREL, GLALEEZIALL
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TREAEREREE Vo235 LAY OERD
ATOMBMIHETH Y, DIEEICBITIWED
Ei1H, TOMECHTIRREFATIARL
Bbha.

LRI

ZEME (developmental disorders, developmen-
tal disabilities) &i¥, EFEFTLFEA L > TH
RBiroHRMCOITTELIREBEND LT
5. BEEEICE, LIZLITHACDNLEE,
SN LTEELLEME.

ZDO—F]T, 1980 ERLKE, AMEEOLZ VR
EREFHLSBAMEINE L) I2ho . BEl
ELTiobt [HHL LIESROBRERE
impairment, »5V R ETOEHICEREIT S DT,
2 RITICEENBN, EHBIC#ERL, %08
FEJEO = HhTHRENTH (FLEYL, XF- X

* Current status of rehabilitation for pediatric patients.
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Keiji Hashimoto, MD, PhD : Division of Rehabilitation Medicine, National Center for Child Health and Development
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o~ CRERENE-BWE (POD)
= SHESHE - SEWE (ADHD, LD)
sool  —— mmEE MR)
—— ENE
500f  —e— EEREEH
—— BEE - DERS DHE
Raadd — YT )
— Thihh
3001 . mmse
200F = %Oft

100}

20HB (THV31F)

SR, #8, BE), HOHKW, £iFo0HY, 8
BIEN) X3 2LEHY, Z07-012%3 - L
RHEVIITENLT T - {hEdD Do —
EAZ#EDSVIIHELTLEEL, Thid
Ellblzo THREPOBLO=—XZRBL T
550 LEEIND (TAYARE PL-95-
602).
COHERX O BERERLHEMANEERL Vo
EBRAELYRALTVS, @ BELIEFTOR
DETEZRZELTS, OB LY — A0t
FLELLTWDS, RLDEAFEHTHS. 7%
b1, developmental disabilities % Fe#i > FEBRE -
IV REEY, BERE - HET - FRloORE
Y, [BETFNVIICXVEBCHEELTVED
TH2Y.

DEXY, [RERE] L\ ARER, amEE
T AHENTR— FOBEIrLEZ ONAT
BAZETHY, EFHBRArL0 [RBELTOD
BE| LIRL-o-TwAILE, Eif, 84, #
FHLLIZBEIERL TBLENDHS.

SR SRS el ¥ ¢
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(IOM) D7—7 ¥ a vy FiZBWT, Sein®i [=
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National Health Interview Survey (- X 5 &
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1979~1981 SE DM IZ 3.8% (AN L , 1984~
1996 FEDMIZ 5.1~6.1% 282 TV 5, £
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5 2004 £D 70% L) L) REBE
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