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Basic study of automatic dementia diagnosis with Stroop effect
Hisashi UCHIYAMA®, Yi GUO*, Kouhei KAMEYAMA**, Ichiro FURUMOTO®

Abstract : The rate of aging has exceeded 17% in Japan. The number of the demented elderly has been increasing with the increment of the
rate. Moderate or severe demented elderly can’t be treated, but mild demented elderly or the elderly with forgetfulness can be recovered by
improvement of their living environment and cognitive rehabilitation. The final aim of this study is to develop the diagnosis system for
forgetfulness or mild dementia by the Stroop effect. The aim of this paper is to discuss the correlation between MMSE[ Mini Mental State
Examination[] score and the Stroop effect to evaluate the use of the effect for dementia diagnosis. Words consistent with the color facilitate
color naming while color words incongruent with the color produce interference. Therefore it takes longer to answer the color of the words.
This is called "The Stroop effect" and was discovered in 1935 by J.R.Stroop. 38 elderly subjects were evaluated. In the first place subjects
were diagnosed demential] cognitive function] with MMSE. Next they were evaluated on the Stroop efffect. In the Stroop effect
measurement three cards[] W card, C card, CW cardJ were shown to subject in sequence on the display. W card was printed 16 black kanji
words and the subjects were instructed to read the words. C card was printed 16 color squares and the subjects were instructed to say the
color. CW card was printed 16 color kanji words and the subjects were instructed to not read the words but say the color. The time to
answer all the words[] or colors on each card] Tw, Tc, Tcwl were measured It was shown that there was close correlation between
MMSE score and Tcew and that the Stroop effect didn't depend on age. It was concluded that the Stroop effect was available to diagnose
forgetfulness and mild dementia.

Key words : forgetfulness, mild dementia, dementia diagnosis, Stroop effect

goboooo

goooooo

650 0000 00000000000000000
gbooooboobooboooobooboboooogooo
goooooouMdOO0O0O0O0OO0O0O0O0O00002100
goboboooobooooobbooooon

gooboboooboobobooobooboboooon
gooool/ooooooooooOooooooog
gbooooboobobooobobooboobogoobo
gbobooooobooboooooboobooogooDoo
gboooobooboboooboobooboooboooo
goboooooboooooo

gooboooooobobooobobooooon
gbobobooooobobooobooboboooboobo
gboooobooboboooboobobooobooDog
gbooooooobooboooobooboooooobooobo
gbobobooooobobooobooboboooboobo

0000000140 00240
*D000000000000000
0000000000000

000000240 020020

gooooooopooooooooooooooo
00000000000 MCO Mild Cognitive
ImpairmentT] AACDO Aging-associated Cognitive DeclinelT]
AAMDO Age-associated Memory Impairmentt O 0 O O O
O000ooo0o0oooooooooooooooog
goooooooooOoOoOoOoOoOOOOOOoOOO
ooooooo

go0o0o0o0o0opooooooooDoDoODOOOO
goooooooooOoOoOooOoOOOOOOOOO
goooOooOooOooOooOooOoOoOoOoooooog
gooooooooooOoOOoOOoOOoOOoOOoOOoOOoOoOoOoOoO
goooooooooOooOooOoOoOOOOOOOO

gopoooooo

goooooobod goboooooood

HDSR gooo
MMSE goooo
FAST gooo
CDR goooood




gooboooooooooooooooooooo

gboboooboobobooboobobooobooog
gboboooooboboooooboobooobooobo
ogo
gbooboooobooboboooboobooboooo
oooooOoobooobboobooboobooDbo
goobooooobobooooooobooogooo
gobooooobood
gbooboooooboobobooobooboboooo
goboooobobooobbooooboooboobooog
gobooboooobooooobobooooboboooooon

goooooo

goooooooooobooooMcidAACDO
AAMIOOOO0OO0O0OODOOOO0O0OO0O0OOODOOOO
oooooboOsreop OO O0O0OODODOOOO
goooooboooboooooa

goodoodoooooooooboobooobooooo
00 000MMSED Mini Mental State Examinationd [
Sroop U0 OO0 0OO0OOOOOOODOO Stroop O O
gooooobooooooobooobooboooboo

0 O Stroop O

Sroop0 DO O 0OOO0OOOOOOOOOOOODO
gbobooooobobooooobooobooobooobo
goobooooobooboogobobobobooooobo
gbobooooboobooboobobooobooboooo
O000000o0oD0ooooooOoOoo193s00
SroopJROCOOOOOOOODODNO

gboboooboobobobooobobooobooon
gO0o000OWcad-Ccad-CW cadd OO OO ODO
goobooooobooboooooboobobooooobo
goobooboooooobooooboboooobbooooo

goddooooooooobOCWceado DO ODODO
OO000OO0OWececadd Ccadd OODOOOOOOOODOO

oooo || AR 00 O

00 Wcard
goopoooogo

00 Ccard
gooooooo

000 CWcard
poOooooooooo

gobSreopd DO O OO0

oooooooobbOsroopm OO OO

Sroop DO O 0OO0O00O0OMMOOOODOOODOO
ooooooooooOomgoooboooooogooo
gboboooooboboobooboboooboooo
gbobooooobobooooboboooooDoo
gbobooooobobooooboobobbooooobo
gbobooooobobooooboooboooboooo
goboooooboooobooboobooo

ooooo

goobobooooobobooboooobooo
gbobooooobobooooboboooonoo
goooooleboOoDODOODOOOOOOoOoOoOoOO
000oo0ooopoooozz2ooogssooooon
gboboooooboboobooboboobogooo
gobooooobooobobooooboboog

gooboboooboobobooboboboooo
gbobooooobobooboobooboooboooo
goooooooooboooboooboobooobo
gobooooooo

ooboooo

gooboopoooobopo oooo
38 o0o3l 77.20 50-990

gooooo

g0000o0o0oO0opDOoooooooODODODOODOOO
OO0OoooooOoOdonoMMSED Mini Menta State
ExaminationD0 D 000 O0ODOODOO Stroop O OO
ooooooooooOoODOODODOO0OO0O0OoOoOoOoOoO
oooooood

MMSEDO OOOOOOOOODOOODOODOODOOO
Jo0oooooooooooooMMSED DO OO110O
goooooooooOooOooOoOoOoOOoOoOoOoOoO
goooOooooooOooOooOoOoOoOoOoOoOoOoOoO
goooooooooOOoODOODOOOOOOOOoOOO0
UoooOooooooooooooooog

Stroop0 D00 O0O00O0ODODOOCOOOOOOOO
O0OWcecaddOOOOOOOCcadDOODOOOOOOO
Cweadd OOOODOODODOOOOODOOOODOOOO
ooooo

00000000000 0ooDoo0oooooog

oooooooo



Stroop0 D0 D0O0000000O0O0O0DO0DOOOMMSED Stroop 00

A\
‘Stroopl:l gooooo

“oooooooOOOOOOOOOOOOOOO” ‘

v

A
WcardOODOOOOODOO

v

“gooooooooOoOOOOOOOOOOOOOOOOr

CcardD0O0ODOOOOO

v

“gooooooooOOOO0OOOOOCOOODOOO”

v

CWcardOOOODOOOOO

ooooooo

oooo

ooo

0os00

goooooooon
gooooooooo
gooooooooo
0o000000o0oo0

0oos00

gooooooooD
oOooo0ooDOoD
poooOoooooo
gooooooDoD
goooo0ooooo

oo3od

oo0o0000O0O00000
000000000O00O0O0O000000
goooooooooooon
goooooooooooon

0oos00d

100000070000000000

oo3od

go0o0000O00O00OD0ODODOOO

00200

go0000DO0DOoOOoOOoOOOO0
0000000D0000D0O0D0O0OO0OO0

ooloa

pgoooOoooooo
goooooooobDOooooooooo

oos3od

goopooooo
go000000ODOD0ODOODOO
000000000000 O0D0O0OD0OO0
ooooooDooDoOoboOoOn

oo1o00d

000000000000 O0D0OO0O0O0OO0
oOooo0ooDOoD

O oo100

goooooooooooooog

Coo10g

goooooooDoOoDooOoOoon

)

oooo

0 0 0 MMSEO Mini Mentd State Examination]

000000240 020020

00000 lMemx M4m0 0000000000000

gbobooooobobooooboboobooobo
gooooooooooooooboooboboooboooo
gboboooooboboooobobobooboooo
gboboooooboboooobooboboooooobo
gooooooobooooobooooobbooooo
gobood

Stroop DO O0O0O0OO0O0OOOOOO0OOOCOOO
gooooooooboooooooooooboooooo
gooo

good
good
good
good

gooooooooooooooboooo

O000O0OWecad

gbooooobooooboooooo

oooOdcCecad

ERERN
g oo
ERERE

g 0

ooobooooooooooOoO0oOobooooo

O000O0CW cad

000 Cadd O



gooboooooooooooooooooooo

30
[ ]
25t
5 Of
0
015}
0
0
010} »
0
r=075 " oo
ooooooo 5t
pd 0.01
0 i i i
10 15 20 25 30
gooog MMSE
00000000000000000000000 00 0MMSED WeardD 0 0 0
O00W cadd Ccardd CW cardd 000000000
00000000000000000W cardd CW cardD 70
00C cadd CW card0 D 00000000 pd 0.0010 5
O00000CW cadd 000 0W cardd C cardd 0 0 O ° °
®
0000000000000000000000 50
Sroopd 00O 0O00O00O0D 5ol o
000001000000 0MMSEOW cardd 0000 530
MMSEO C cad0 000000 0CW cadd 00000 ol
000000000000000000000000 Ezo-
000000r=0750 06900810 00 00 MMSEDW 0l
cadd 000 0MMSED Ceadd 00000000000 .
OOMMSEOCW cad0 0 0000000000000 10 15 20 o5 30
000000000 MMSE
100 0 0 0 MMSED Ceardd 0 0 0
P 0.01
80 160 ¢ o
140
0
0 60
0
0
0 40
0
0
) .
L
W card C card CW card
0oooooon

goooooooooooooDboDODDOObOOOOoO
O00000000000ooooooOoOWe eadd C 010 MMSEO CWeardD OO O
cxdd OO00O0OOOOOOOOOOOOOOOOOO

—78— 00000000



Stroop0 D0 D0O0000000O0O0O0DO0DOOOMMSED Stroop 00

160
140

120 |
100 | e

60

oooogooo

20r o'o""u. o

40 60 80 100

011 000000000 CWecadd OO DO

30 .
°
y °
;7 %
: e o
o ¢ @ $ % ¢
g
010
0
r=021
0 1 1 1
50 60 70 80 90
0oo

012 D0oO000OoOCWeadD OO O

gooooooooOooooODODDOMMSED CW cad
gooooooooooOobOOoOO0ODCWceado OO O
gbogdOosSroop D OOODOOOOODODOOOO
ooooogo
gboboOsreop DO OOOOOODOODOOOO
ooo00OCWcecadD ODOOOOOOONIODDODODO
gloooosooooooooooooooon
gbooooboobobooobooboobooobogooo
go0ooooOoooooooooolnooooooo
gooooooobooboooobooboboooogooo
gboooooboobobooobooboboooobogooo
goboooooobobooobobobobooooobo
goooooooboobooooboobooogoo
goOoOoOoOoOoOoOoOoOoOoOooooooooMMsEz]
00000 oooooooooool2znoon

000000240 020020

MMSEZIO OO OO8OOUIODooooooood
O00OCWcaddODODOOODOOOOr=02100000
0ooo8uoooooooooooooooooon
gobOO0Osroop DOODOOODOOOOOOODOOO
gooooooon

ooooo

OO00oD0o0ooOoooooOo38soooooooa
Stroopd DO OO0 OOOOO0OOOW cadd C cardd
O00OCWcecaddOOOOOODOOOOODODDDDD
gooo0Osreopl DO ODOODOOODODOOOOO
gboboooooboboobooboboooonoo
goobooooo

gobooobooooboooommMsEDDogononoo
WceadlCcadD D OO OO OOOOOODOOODOOOO
gooooooooobooooobooboboooo
MMSEDO OO OoOoOooooooooooooooo
OO0O0OCW cadd O OO Or00.810W cardd C cardd O
gbooooobobooobobobondsStroopd O
gboboooooobobooboobooboooogooo
gbooboooooboboobooboboooboooboo
gbobooooobobooooobobooobooobo
gboboooooboobooboobobobooogooo
goboobDoobOoOsreopm DOOOODOOOO
gobooooobooooooboooo

Joo00o0Ox0O0le000ODoOoOooooooon
gboboooooboboobooboboooboooboo
gbooooooooobbooboobooboooDo
gbobooooboboobooboobooogooo
gbobooooobobooboobobooogooo
gbobooooobobooooobobooobooobo
gbobooooboboobooboobooogooo
gboboooooboboobooboboooboooboo
gooooo

ooooo

goobobooooobobooobuoboboooo
gboboooooboboobooboboooooboo
gbobooooobobooooobobooobooobo
gobooooobooooobooooo



gooboooooooooooooooooooo

ooo

00 O Stroop,J.R. Studies of interference in serial verbal reactions. Journal of
Experimental Psychology, 18, pp643-661, 1935
00 0B. Uttl and P. Graf Color-Word Stroop Test Performance Across the
Adult Life Span. Journal of Clinical and Experimental
Neuropsychology, 1997, Vol.19, No.3, pp405-420
0 0 0OKossE, Ober BA, Dells DC, Fridiand RP. The Stroop color-word test:
Indicator of dementia severity. Journal of Neurosci, 1984, Aug:24
[0 10 :53-61
gooooo0oo0oo0ooboooobOooobOooOonDO stroopd O
gooooooooboobooMeEDOOOODOOOOD
0000000MBE2002-10 14,Vol.102, No89, ppl7-20, 2002.5
Oo0ooooobooboOO0OsreopO0O0O0O0O0O0OOOODODBOODO
000000004300 0000ppd72-473, 2002.6

oooooooo



