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YIES SXIE Y= ot QUXMHZHALCIST),
et ZHOPYLILEN AL 2EH(K-MMSE~2) & HYX|IA=(CDR)2| &2y
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53 2 e HES S R T AAVE B B 9] RS LoRE o E2H dollA
B7F =18 AASHAY ARESh=Tl =80] 2 ¢ e 7|RARE AFctiA sheith

A7y ¢ 2 A B 5 9EIE] Jddtte] APARE W HEF A 519 e R AAet
At H7F = QAXAEAAKCognitive Impairment Screening Test: CIST), S5 7Ho] g AlA e 7
A} 23HKorean-Mini Mental State Examination, 2nd Edition: K-MMSE~2)Z}+ A28 & = (Clinical
Dementia Rating: CDR}E AH&stAt H7F =4 <= ZF 43IA = Spearman's rank correlation
coefficientE, 24| CDR A<o] w2 CISTS} K-MMSE~29] &3 H| W& Wilcoxon signed rank testS
o]&5to] FEAI5HH

Z3} : CIST9F K-MMSE~29] £ 9 A4 CDR %= 2t ¥eAl= CIST2F K-MMSE~2(0=.956), CIST®}
CDR(0=-.957), K-MMSE~29} CDR(p=-971)°14 BAFH 02 Fofu|st HAAAE EATHpC0D).
CISTS} K-MMSE~29] st g9 A 7 A= BE st Y olld BATH R Fou|gt 43t
AE BHHp(01). A CDR Aol whe CISTSF K-MMSE~29] 4] Hlae 2E A4 CDR 4]
A FATAHORE Fou|gt 2to]E HolA| YFUTtHp).05).

AE | 2 A& 5o HES AL dAe = g CIST, K-MMSE~2 ¥ CDR 7Ho] A3#/do] Qtk+=
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52 FeEuet 604 o)de] QoA =
shH, GAARE, AR 7 8 AFEYEQ]

ohupo] th(Statistics Korea, 2020). ©]2]3t H&52

A 50] 9 R IAY HIHO] utd E= &Y
Q5] A3} AT A2 FFEA] Pot Z, H o] ¥
SopA] o2 Ao B & RZo] &AfEH o =N W
AyScH(World Health Organization, 2014). X<&%9]
AFE "HupH], 2575 2, 4475 24, AA

570l YErUA Ho

MU meh ofN of

7% &4 59 AAHEH
(Woodson, 2008).

AA7 62 AHH 0 & A=2 AlFste Aol A
Ao A3k, thgRt ofn| JHE mhof, A7 &
ZEote TEHOE, A5 &2 HEFLE
o Uehvh= di# 49l Sl thKim, 2008). AlF-4 2.
B2 AL A, AFae] #A oA A1) A et
% olsfish=s 5 AEY, A=o] 23 &5 2T
4 A&t 58 A5y, A4718E B9l 55

AEE w5l B71A17171 A8l A 5L 2=

s

o

(e 7

N

A
oANxel AP FHAA JdF=
Schultz-Krohn, 2013). /127|532 3=
7o 25 HH HH 3 (Basal ganglia)e FEE 7t
I Aok B AH o7 HYHE Aok AY
o, A&A F54, Hdfste A o AP

59, 571° og3ttHRiva et al., 2018). ESH, T
Z A (Cerebral cortex)?] @3ty = ufEAFATH
A (Parietotemporal association area) =A|3]2,
A 53 #HEo] X, = ATF Y (Limbic
association areal 7|24 8] 53 HHo| Ql}. E79],
sflot(Hippocampus), t&EAIAFH (Medial thalamic

nuclei), HE32 & (Posterior cingulate cortex) S

M,
i (N
WE
ieh
>,

R

N

2 ool 7]91g A2a] o) BrHo 44

of 3ttH(Lundy-Ekman, 2007). o]&{st AA]7|5 &
ARG ETH 1252 A o Eota BEdFo s
2A-g517] giZol, AA7 5= HAH] YoM o
gk T4E o]&ote] H717} o]Fo]Fof FHKim et
al., 2009).

Feuet AGA =AY QA7 5 B7F BT AR
FE W Zho] B Al A AHMini-Mental Status
Examination: MMSE)7} 80.3%2 w2 Hl&& B,
AAFA| o A T (Clinical Dementia Rating: CDR)}= 9.4%
9] ¥l &-& EAHYoo et al., 2006). MMSE= Folstein
(19751 o5l HL= gl oH, FAIZE W QIA7]S &
&2 AET £ Sl= AT FUoA = of7] A+t
Sol 9g ghao] W W HEEIP} o]FojFom
(Kang et al., 1997; Kim et al., 2010; Kwon & Park,
1989: Lee et al., 2002), #oll= Kang 5(2020)1 2
off k= 7ro] Al el A AL 23H(Korean-Mini Mental
State Examination, 2nd Edition; K-MMSE~2)°] &A]
3t CDRS Hughes 5(1982)0] 7§¥stal Morris
(19937} =43t =42 Agkg o 1A W AH] 7]
o] ot Ak &AHI=AE EF b

ok

Ao} =g A Aok 7%, A7
A oFES 5= BU6te 7E
ATHChoi et al, 2001). 1A= HAHCognitive
Impairment Screening Test: CIST)= K ZAE-Z|Fof| 4]
et A4 =1 E SuEte] Aofd - 314 Hj
o] ¥IFH £ & FAEo] lon, A2 Azt U 2l
A]7)50] SAEAEAE AET 4 AtHMinistry of
Health and Welfare: MHW, 2021). EAEA] Fo]A =
CISTY] 7 &3l 710l AREH AL Sle HAF =719
HHEARE O 2 UEht= AE 59 EAAE HYs
1A} SFRTHMHW, 2021).

K-MMSE~29} CDR& @A /dolA AHEELL =
B7F =2 A7 ASE S ¥, CIST= 32
=Uoll A 7= Q7] 2ol B7F =] Bg7|11o]

54 Therapeutic Science for Rehabilitation Vol. 11. No. 2. 2022.



Ao E B, et tWdAE &3t Al A7t
HZ3F Agolnth k3l HEF IAE A= CIST
9} AlF o] FHE K-MMSE~2 9 CDR 7+9] #AS
mjotstol Hrh &) &8 7hs S ERleke A4tk
nu|shlth. webA 72 A4 HES S tieR
3} CIST, K-MMSE~29} CDRO] A} Potr 11, 9l
715 &9 g AAlsks 71E<1 A4 CDR A
of = CISTS} K-MMSE~29] A& Hugto gz ¢
FollA RIA7|S B7t =5 AFsHAY ARGl Sl
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ol dLste] AAANRE HHe HEF 4 5
gjAroz AASHATt AR A& d&s}
g B= A F3HIAAEIS 53 HEFO
HEO. 7} Ho] E W5 Ajo] ola) AT oo
A2 A7 sFAt

Table 12 & 7o ot HE5F 4} 5199
S Yutx EAo 7 AHL oJX(51.0%), A= 70
o] o]AH31.4%), TH717+S 1719 0]5K31.4%), S5
F2 6~8W(25.5%)°1A 7HE =2 Hl&S HAT
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2. it =3

1) ARAEHAHCognitive Impairment Screening
Test: CIST)
HAFARAA 7]&
717k WA 0 2 s & %
A g@Hshs 5)& ot —Orﬂl‘/}ﬂ]r AGS A4
Hrgste] gt == B aA ZR2 AgE

‘Mﬂ% &g guEAe g

2 A= 20219 9¥5H 1297H4] B 5 2= (eF 108) W
Table 1. Subjects’ General Characteristics (N=51)
Classification %)
Male 25(49.0)
Gender
Female 26(51.0)
< 40s 10(19.6)
50s 13(25.5)
Age group
60s 12(23.5)
> 70s 16(31.4)
< 1 months 16(31.4)
2~6 months 15(29.4)
Period of onset
7~11 months 11(21.6)
> 12 months 9(17.6)
< 5 years 10(19.6)
6~8 years 13(25.5)
Education 9~11 vyears 11(21.6)
12~15 years 917.6)
> 16 years 8(15.7)
Total 51(100.0)
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CIST= tiAAket
Ao A *gé}u:], % 67H AR
g, Ao7)%)
At 4 £F %slTA goz F

<ot HAPSE 04, F1P4= 3080It
Z30] =28 0lx]7|50] gToty B 4
Qo AlRHo R Aol ATt sHEof wE 1
A-g-5tof s Ateh(MHW, 2021).
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2) =3 7Ho| A AAL 23(Korean-Mini
Mental State Examination, 2nd Edition:
K-MMSE~2)

Folstein 5(1975)° &J5l 7H¥HE Mini-Mental State
Examination(MMSE)2 Kang 5(2020)°] st=®o =&
RO T4 E ZHESHA| QIA)7
otk K-MMSE~2E @53, X
wHlon, & AtollA AREH
A, ZaAEd, 7]
18 01 197) 11EFeE FA=] itk 7+
Fo g FHZ AEcHH, JA-T=
£ 31@ 304olth. A= A AR} I
IS o S0l o A H]JJ—%}BE
H’—‘i Sttt K-MMSE~2 239 HAA-AAHAL 41

0.69, AARAF 2 A1Z %= 0.99°|tHKang et al,,
2020).

d

I

5| = R )
N O[l‘l

[e)

el
ol
nZi r>“

19

Ox—l

L=
T

MN by
o

Olr

X,
ol

3) QAR A =(Clinical Dementia Rating: CDR)
Hughes 5(1982)° Jsl] 7jdt=] 3L, Morris(1993)7F
e EFE AN Q1A 2 A 7159 AEE
A 4 Sk & o7 ¥GC19E, A, T
Asfdsd, ARgs, g -’HU] A8 =
HoE FAE] AL, ZF YR 0
A AdHiol Atet HaeE ﬁﬁ
sto] A CDR A4(global CDR score)
2= A4 CDR A57F =255 Q*
At 22 nlshy, A CDR 0812 &4
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HAAKCIST), 3=
(K-MMSE~2)3} °WXIHHX
AA= B7F =3¢t t]f?*i
o, ol 49 ol
o|FojHt. AL £AE BE rﬁ*ﬂoﬂ A &
K-MMSE~2, CDR, CIST 4202 AlA5t9th &
AAE AAS A AR o227t SR 5
A+ Aol JFE £ 4= 7] W&ol Song(2013)9]
75 Fasto] HrF & 7F oF 3089 71HAE 9

APt BAE Ao R CIST: RAERRE

B8 T A8 e 512 WL, K-MMSE~2E
A LEIIES FoNG T A4S
4. 24

B Q39 Az = SPSS(Statistical Package for the
Social Sciences) version 20.00IBM, Armonk, New
York, United States, 2011)°.2 EA5}11, B4 A7}
£ 71EBATFE AAst. AXAEAAKCIST)ZH
Shat 7ol BAVFH AAL 29HK-MMSE~2)9] & 4(F
A, g A=), WA AW HZ(CDR) A4
7+l AHAE golE 7] 8] Spearman's rank
£5kch E3t AA CDR
% 4(global CDR score)oll @E CIST2F K-MMSE~29]
& vlwsty] YJaf A CDR &40, 05 1, 2, 3%)
of w=t HEskst & AA|

correlation coefficientE ©]

Wilcoxon signed rank test®
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shoict. olu), BASH o4 052 AN (Table 2)

2. CIST2t K-MMSE~29] 51/l X4 7t

m 2 AlgrH|

:._l,

1. CIST2t K-MMSE~29| £X U Fx| CDR CIST®} K-MMSE~29] ot 4= 7t At
e 2 4EEA £ B4 A 1E sl golA BATTHoR &
13t ¢ BHHAE EHp01). 53], CISTY 7]
ﬂiﬂf K-MMSE~29] dofollA 7Hg =2 a4 (o
897y ElaL, CISTY 71983} K-MMSE~29] £9]
7t AE EA4% A3} CISTE K-MMSEM2% 541 A% 2 AktollA o2 52 ATaA(0=.882)%
Ao 7 fFou|gt ko] A (0=.950)5, CDRZ H Gt ¥, CIST A&7t ]63 K-MMSE~29] 7]
ATH o & Fou|et 9 ABHA(0=-957)F & JIAJoA AH oz W2 ATAA(0=709)5 E I
. , K-MMSE~2%= CDR¥} BA A&  thTable 3).
oguigt 59 ATIA(e=-97DF EAUHp0D)

e

1o

ll

=
[¢)

QA ABHAKCIST) T4, =t 7hol AV e AL
Zﬁd-(K_ SE~2) AT er A ;‘q] ou(]—;‘quﬂfd E(CDR) XV\

12

Table 2. Correlations Between Total Scores of CIST and K-MMSE~2, and Global CDR Scores (N=51)

Total or Global scores (©)
CIST K-MMSE~2 CDR
CIST
K-MMSE~2 956
CDR -957" -971"

*p<‘05, wp(.Ol; CDR=Clinical Dementia Rating; CIST=Cognitive Impairment Screening Test; K-MMSE~2=Korean-Mini
Mental State Examination, 2nd Edition

Table 3. Correlations Between CIST and K-MMSE~2's Sub Scores (N=51)
K-MMSE~2(p)
Sub scores .. Orientation Orientation Attention & .
Registration o time to place Recall Caleulation Language  Drawing
Orientation 748" 758" 744" 712" 718" 723" 757"
Attention 808" 828" 860" 797 849" 814" 747"
Visuospatial function 783" 786" 845" 709" 839" 812" 767"
ot Executive function 811" 7917 824" 826" 881" 881" 77"
Memory 812" 856 878" 861" 882" 897" 758"
Language function 841" 767" 816" 781" 785" 804" 749"

"p(.05, " p¢.01; CIST=Cognitive Impairment Screening Test; K-MMSE~2=Korean-Mini Mental State Examination, 2nd Edition
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3. JA| CDR H=~0i MZ CISTt
K-MMSE~22| &X H|u
A CDR A4eo] w2 CISTYF K-MMSE~29] E4&
v wet Ay BE A CDR A0, 0.5, 1, 2, 3)°1A4
CIST2F K-MMSE~29] 4 7tofl FASHH 22 olv]
ok ZpolE HolA| eh3ttH(p).05)(Table 4).

V.1 #

£ dTE HEF IAE IR g ARAEA
(CIST), S=r3t 7ho] JAVGE A AL 23HK-MMSE~2)7}
A HE(CDR)Y S Lot 12} it A
T A3}, CISTe] 33 K-MMSE~29] ¥4, CISTY]
%73 AA CDR &4, K-MMSE~29] -3} AA|
CDR &4, CIST9+ K-MMSE~29] BE 3}9]9o A
Zrol o]t AALHAE Bt dubA o g AA
571 0.7 olgdolH et ATAAE Hh= HARoyal
Geographical Society, 2018} H|F:0] & wf E 9]

= Aol A et ARBAE EA B3 BE A
A CDR A4l A CISTS} K-MMSE~29] &4 7tof &

Table 4. Comparisons of Total Scores of CIST and K-

oJulgt 2olg Hol) giskek. ol AuHalel Q)5
= 2
o

1%
L

&5 SAolA st AR
AAISISE 2ado]] JTFS U]?\l

F StUE HiEe] ddgEs &
thKovic & Schultz-Krohn, 2013). @&hA H&F 9y
< Hop HiEA O 9 A QAR B YAl
QIA7]5 5ol Wt B7F7t Zg=|ojof otar, 7t At
£ 75t g A3t SA71 o|Foj Aok grhlee &
Jung, 2020). o, B7H= A AFstizol X715
7 A AR g0l B o g A}
7] tizol AEAR] thfRt =45 o]&-sto] AA|E o]
ofF g}HKim et al., 2009).

olZ|gt THA ofg] AFAES A5 B/t =
T 7t AE Yot oz Bt =19 EFAE
ZH5t1A}; 5. Jung?t Ham(2020)-= Z[HiAE-&
7ro] g XA el AHMini Mental Status Examination-
Dementia Screening: MMSE-DS), CDR¥} =918 #
At Q1A 7} 4L (Computer Cognitive  Senior
Assessment System: COSAS) ZHoll A4S &Qls}od]
COSAS7} QIA)7]5 B7He A3 94 =24 J&
7Fs7d2 AIABIAH. Song(2013) HES TAE

MMSE~2 According to Global CDR Scores (N=51)

CIST

K-MMSE~2

Total or Global scores (MSD) (M£5D) Z
0
(=10) 28.40+1.07 28.20+1.32 -0.577
0.5
- 22.00+4.40 23.00+3.41 -1.233
(n=11)
CDR 1 16.36+2.54 15.0941.58 1435
(=11)
2
(=10) 9.10+£2.42 8.20+£1.03 -1.382
% 2.22+1.79 2444235 -0.070
(n=9)

CDR=Clinical Dementia Rating; CIST=Cognitive Impairment Screening Test; K-MMSE~2=Korean-Mini Mental State
Examination, 2nd Edition; M=Mean; SD=Standard Deviation
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gor AR =t 1A 7HKorean
Version of Montreal Cognitive Assessment: MoCA-K)
o Fh=ut 7ho] g4l Hi HAHKorean version of
Mini-Mental State Examination: MMSE-K) <= Z1o]|
ATBAZ} Ak A7 ATE B3 MoCAK7} =&
FO= Q3f Uehve= A7 &= AEst= 4
ottty A AR Min 520052 &4l Q1A =&
wHEHAHAllen Cognitive Level Screen: ACLS)2+
MMSE-K 4= tof] oS gelsto e ACLS7}H 2l
A7)'s &= B7lot=t &5 AT 4 Sl
A o]g% & A= ofF AA7|E B7F =
7o BAE Bl =7 AHEOl St F-84E Ho
WA AFALET v ot & 4 Qo
2 A9 dig APASet Hwste Hd,
Choi 5(2001)2 11299 AAE B3 Ao A
CDR¥} 3t=+ MMSE(Korean Mini-Mental State
Examination: K-MMSE) <= 7ol -9]u] st A4
£ B otk 3 Kim 5(2003b)2 & =510]
HEo g2 Qg QA7|5ol &= Hole A
K-MMSE®} CDR <= 7ol -2 m| 3t AatA17E
1 5k¢lch. K-MMSE®F K-MMSE~2(RE3) H5e A
2 30| 7kttt A(Kang et al, 20201 H|S=0]
=3 HH K-MMSE~2 5“—@1} X%xﬂ CDR 4> 7tofl At
A

O

2EYS

AN

5

Q—OE Na -(2006)— A7 % S ZAIA LAl
St K-MMSE®} 33 Severe Impairment Battery
(K-SIB) 71| #AE &A% 23 7|99, Add,
Adolg, J59, As7te, 439 59 99 A
o FHONA Fou|et FHBAE EAH 513
o}, Kang(2020)2 MMSE-K, 417 A A A Literacy
Independent Cognitive Assessment: LICA) 7+2] Ay
IS B4 23 MMSE-K9] 4 ¥ s
g, 71998, 945 2 A4, dolse)zt LICAY
34 4 st AEAY, 71999, Aolsd, AP,

A4rE) 7kl foul gt AaA 7 ekl skt o
= A, 49, A3 s, A%715, 7199, 2o

_ISEL HE

r&"
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H71ek 4 Ql& CIST9F K-MMSE~29] &2

Zboll A7} Stk &
S AT 5 QZ Z0E ARETt B
Kim 520032} 3414% A 9 54 H A4
(DSM V) Auf Agtof gk MMSE-K2F K-MMSES]

9 45 2 Ao} Qe A7 @ B

l‘fp

AT 5 e ?J o3t ol9g
4R CISTE K- MM5E~24 z!

A ool ARFAQl QA7 5=
K-MMSE~2 B35 AF83 4= 9)
HHEHoR fAbslthal A7

2 Ate HES FAE R T AEE
CIST®} K-MMSE~2, i T Q1A 7|5 &40 A%
£ AlAskE 71230 CDR 7] A3AS
A QA 75 7t B AA B ARE A ZIAEE

Foloz

ANSATHE Aol ot Slet. sHAIet & Aol
ATHOR AT AR 47} Holow] W o)
12749 vjere] HE% B ugo] kTt w2
Q7] A9 H]o 27| THAE, Q%Y S)oIHE A

5J4] Q4gron], AAHE A ZAD 6ol Tt 2
@ HES QU FAGL e & A7) 2o
£ utsteblele Ao] et Gl A=
U Syt ohjet horet Z1HlA | e gRE
Q771 0| 20112 Flcheiet. T, CISTY] Al
7, CISTS} T AA715 W7k =7 1) 4y A,
A7)t ol et G2 71 ARNBEE 3

) 7e) 4B 47 S0l WaY Aoz HzET

¢

O

2 AdZE 59 Z A5 gde= g 9

A A E HAHCIST), Sh=+3t 7ho| A AA e H AL 23

(K-MMSE~2) ¥ dAA ) & = (CDR) ZHoll A4
A<

=
°of dvt= Ae & ¢ AT AFHLE CIST
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K-MMSE~29] $41 % 4] CDR 34 2t 3aaA 7}
Sith= A, CISTSF K-MMSE~29] st g9 4= 2t

ol 3eA7 QIeke 4, 244 CDR 5ol W2 CIST
9} K-MMSE~29] 4 7to] &}o|7} gtk He & &

ATk FFol HEF SRt o} e A
£ $3t 77} Bas Aoz AmH B3 B g

[©)
=

o A3t 4L 59 dgelA AR5 7t E—TL—

AHIAL ARGl o] B 5 P ARE B
H71% e,
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Abstract

Correlation Between Cognitive Impairment Screening Test (CIST),
Korean—Mini Mental State Examination, 2nd Edition (K-MMSE~2)
and Clinical Dementia Rating (CDR) of Patients with Stroke

Hwang, Do-Yeon*, M.S., O.T., Ryu, Sung-Hyun*, MS., O.T.,
Kwon, Ki-Hyun, M.S., O.T., Choi, Cho-Rong’, B.H.Sc., O.T.,
Kim, Soo-A", Ph.D., M.D.

Dept. of Occupational Therapy, Cheonan Soonchunhyang University Hospital,
Occupational Therapist
"Dept. of Physical Medicine and Rehabilitation,

Cheonan Soonchunhyang University Hospital, Professor

Objective : This study aimed to present basic data that could help in selecting or using evaluation
tools in clinical settings.

Methods : This study included 51 patients with stroke. The Cognitive Impairment Screening Test
(CIST), Korean-Mini Mental State Examination, 2nd Edition (K-MMSE~2), and Clinical Dementia
Rating (CDR) were used as evaluation tools. The correlation between evaluation tool scores was
analyzed using Spearman's rank correlation coefficient, and the comparison of total scores between
the CIST and K-MMSE~2 according to global CDR scores was analyzed using the Wilcoxon
signed-rank test.

Results : The correlation between the total CIST and K-MMSE~2 scores and global CDR scores was
statistically significant (p{.01). The correlation between the sub-scores of the CIST and K-MMSE~2
showed a statistically significant correlation for all sub-scores (p{.01). The comparison of total
scores between the CIST and K-MMSE~2 according to global CDR scores showed no statistically
significant differences in all global CDR scores.

Conclusion : This study showed that there was a correlation between CIST, K-MMSE~2, and CDR
in patients with stroke. In the future, we hope that the results of this study will help to select

or use cognitive function evaluation tools in clinical settings.

Keywords : Clinical dementia rating, Cognitive function, Cognitive impairment screening test, Mini

mental state examination, Stroke
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