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A 12015 119 3 2 =<k Embase, PubMed, PsycINFO, The Cochrane Library°lA]
‘computerized” OR “computer—based” AND “cognitive assessment” OR “screening test” AND “mild
cognitive impairment”?] 7|YEE HAAse] HEA o7 12719 AFo)A 9712 AAL3) 1A 7]5 H7LE

FEololth AT A4 5, H7F A vl E, didRt AA71E, F7F 2GAA, A, H7E9Y, AlE s,
e W SolEg B

231299 AT A g B4 A9 2019 97 11He=E AA 9 91. 7%‘2’ll T A1
A= 18O AAY 8.3%5 AFAste] ARFAQl TAFES AR w34tk AT A Ao oAk A
S YA 7ro) A A7 A (Mini—Mental State Examination; MMSE) <

;L
& A 8 & E9d e Bhe
ST T 9719 AAs AA)s B F dxelolnt g Av) AR b 2 3%
9] H7b= AFE LR 3~30% o] A7kl Al@E 1 giglon], F|BE Ei neAZ o

E]X 2 o]g3 uo| the o molt) 7t Hrlde grlad
o} 7198 Hrl= RE Hrlo] ¥dtEo] glglon Hrlo AF Ll g =9l Byl mun
A FG7ke} FARIAY e Ao R Yesith

30 oo

Eo]l:‘:.

= a1

AE P AT B3] A% AAg) S A% AN AAY)s Bk 54 FRH o dopngieh
AT A= FF AL A S fIs AAE 1A BoF LS Sl VxR R 48 S
ol

FAlo) A% AR, A Bk Ak AR5 B AAA 22

1. A B A A shs 227 Abslel 190 Aow dgent

(National Statistical Office, 2013). Q152 =3

o aete] mEsh= vl wEA K3Ee] 2030 upe} Q1A]7)s0] HEE 4 lar ofeol] whet A|uf 1919
o o]2w 654 oAk Q7 AA Q] 20.0%2 Y 0l AE Q1A Aol (Mild Cognitive Impairment; MCI)
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7} #AE 4= tH(Ganguli, Snitz, Lee, Vanderbit,
Saxon, & Chang, 2010). A% A7 el 7} wAYsHH 7]
oy 4 5 59 A5 AN FE AF e

¢

Al R e =S BolA "tk (Gainotti, 2010).
A% AAol= shH

[eZ
o =

! g Ehd ok 11.0~33.0%7F A
mj 2 o]ghx]o] Antk wQlwth Xujuby gEo| ol 7
5 1A el ell 271 9 AAs FA7) S5t
t}(Wild, Howieson, Webbe, Seelye, & Kaye, 2008).
FH Hsly)so] Bl uhe} thekst ¥ 7)E ArEo]
MR GARE AT A2l 32} 7 H 75 AAF A ©]
o] glol® RIA7]5 AellE Hole 497 7]
izl 1475 Follg Bt gEs] wa Qe vef
& Axp o] 9759 ghtk(Rhee, 2010).

A 7]5 B7VE & ke 87 A ghs v
Aol H#2 9} vl 7Fsskal 54 Ax]g el
3 & ARE Fetsto] AR Ha% AA -
Q7] witell 7129] H7|s HARY] s e Betks)
o] tjekst Hrt AlgE s Qtk(Darby & Walsh,
2005). YWk o7 AL x|l Ak $aiM=
Petersen &(1999)¢] AAgE Aet 75 =1 Q)
=l o] 7[EozE ARl 7|9 At o4, A
TARQ1 7198 o, YHBgrdse ] F44A
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(De Jager, Schrijnemaekers, Honey, & DBudge,
2009). dEAdo® AEg 7= Fol9 Ads o] g3t
A A o 7 AP QAT 1980 o] & HFE
Gt s 2 o QA7 HrbE ArkslstAY
A2 2o ks 1AV H7F s FE o
oksl MbHo 7 A&l 9t (Zygouris & Tsolaki,
2015). AFEE o] &3 AA7|s F7= v-AL H

A2ARE ol gstel Sk 4171 Aol st

A3E AH3] 715 & 5 9o, A s &
AR 2 9% B etk el glol YAk

=€
AN gl AHEE T Q3 thekt ATE ol FolA 1

ITH(Wild et al., 2008; Wouters et al., 2014).

1980l o5 vekst A FF7} AAkskE A
B AR A A 913 dAakst Brke i
20001t o] 5l k=] ARt Zygouris &
Tsolaki, 2015). @A} =ifoll ] A& Al 8=
A3l AHE-Sh= tiaEZ]Rl AAatsl 1475 H7hEE A
=3](2003)7F At AxE7Ee} Fuzld AlAE
(Cognitive Assessment & Reference Diagnostic
System; CARDS)©] 9ltt. CARDSE= 71918 ZAte}
A%, AolF, AWF, wFA)s eln 2
9 Zakge) u7)eld AALE PAEO] AR of
30~50% &8k A7Iele] B4 wE 559

A OR Pt A g, 7

)

4

[
-8k 2= QIth(Suh, 2002). ]2 thEAQd A% Q1A
Joll 9l X|ul] S Q)3 MAks} QX7 H7F AlAE]
S 2= 2001950 7B CogState©] 31tk CogState
o] FrrgEowe AR} s5 A4 719o] glom
B} Aol wpet Y, AR AX ol XuiE i 7}
S HARAIZRE oF 15~20%-0|tk 18]l 2004
Lol 7l MicroCogZh $h=Hl, MicroCogi= 5712
JAAQFAR 7199, F£Y, A5, 3AAY, ¥
HBzol tigt B7He Aldshe HAMRZR oF 30~40%
209t} o9l R} thekst

A7) HrKEe] om, ol Hrke 7t g
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ot
-0,

welsto] 72 AAsH: Hlo] obd & We) Agow
BE A9 it 9712 NS FEEFE v

Hor AL xS AEsta T Zygouris &
Tsolaki, 2015).

Artsl A7) 7k B Aol =6t
Arks) A7 )s 7 B Hlo|E7)F Fstar
9 B ErF HaEA] okar glom, i AL )
2| 71z o]&oll 53] TAHA et Alst
TH(Suh, 2002). Est Ak} 124)7]5 71
AFE R AFE7] witeoll AFFE ol 2153814 &
o]t A= A ARESHA] Eal 7 A el
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SltH(Werner & Korczyn, 2012). A AE Q=%
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(1) A% QAo A2 9130 st A47ks 37)

(2) 37F Al 9 gdol AAMEY = AT

(3) B, A% A E A Ths e datks) 914
7Is 7 AR AT

(4) 3= 9l Soleg AT A

(5) Aol g2 EE PFolQl AT

2) HiHM 7=

(1) A& Al ol2lofl Al etaQl Aeks Frket

PAE TP A7

(2) BF9)=T- IAE, 3|9=

(3) Aol gl A+

(4) 4947 Aol Atk AT

3) AM uy ¥ MF

20159 11¢€ st & &<t Embase, PubMed,
PsyINFO, The Cochrane Library s %3l Al&5 = =
RS ST FeAMo| 2= “computerized” OR
“‘computer—based” AND “cognitive assessment” OR
“screening test” AND “mild cognitive impairment”=
SI3iTh & 1057709] E3lo] A= glon 2r o] 24|
BEAPF 1AA 02 AE 4 228 B 187/)= 14+
o oL, AAVIE B Al | Al8ste] 23k =
W& Fal 12709 E3o] HF A= HF A
12709 A FHE e dakst A7 F7EE
At F 9719 A /AT B7HE FESIT
(Figure 1).

2. =4 UE

1) |79 2H &

Aol A% 4222 Arbesman, Scheer®} Lieberman
(2008)°] 7Nkt AZINE - RS ARSte] 4
&t (Table 1).

1057 articles were returned from PubMed

880 excluded following abstract or title

177 full articles retrieved

Articles were excluded (7=165)

» Not purpose of screening mild cognitive impairment (7=81)
» Not present sensitivity and specificity (7=79)

» Not English paper (n=2)

* Not full text (n=1)

« Poster, thesis (7=2)

12 studies were included

9 computerized cognitive tests were selected

Figure 1. The Search and Filter Process

x| 23)A) 20164 244 A2& 21



2) A7 =4 A= 1180z AAQ) 91.7%= 71 Bkon ¢+
DS 5 AR WS TG WA B IS A 180z A4S 83%F Aste] 2
AL 7|02 v uEA STt HHAQl TAGES AR =94t Table 1).
2. Miket QIXV|5 Bt 74 Hlg
m. A+ 21
F 9709 A3 AV B F A Aot
1, 2 AX 4% Gzstolny Au} BF Aol Thed F7k= 30
(33.3%), AL AN AHsh= Bk 671
3 1208 A79) 48 EE g An pene  OOT0F HERIHTable 2).
Table 1. Level of Evidence for Selected Studies N (%)
Evidence level Definition Frequency
Meta analyses
I Randomized controlled trials 0 (0.0)
Systematic reviews
Cohort studies
il ; : 11(91.7)
Non—randomized two group studies
m Non—randomized one group studies 1 (8.3)
Single experimente.ll studies 0 (0.0)
Survey studies
Case studies
Y Descriptive review 0 (0.0)

Qualitative studies

Table 2. The Number of Computerized Cognitive

Function Test

Mild cognitive impairment

Test name Mild cognitive impairment only & Alzheimer’s dementia
Cogstate - +
CANS—MCI + -
CAMCI + -
MicroCog + -
CST - +
MCI Screen + -
CAMCOG-CAT - +
CogniScreen + -
VSM test + -
Total () 6 3

(+): applicable, (=): not applicable

CAMCI: Computer Assessment of Mild Cognitive Impairment, CAMCOG—CAT: Cambridge Cognitive
Examination—Computer Adaptive Test, CANS: Computer—Administered Neuropsychological Screen,
CST: Computerized Self Test, MCI: Mild Cognitive Impairment, VSM: Visuo—Spatial Memory
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?U}‘ﬂr B 1Al ghate] st A A
I A% QA F o] SRS Ao
ShAZlom, A xRl SxbE Astr] fl8) ookt
72 ARSI 1 5 MMSEZ} 470 (44.4%) 2 71
ko =7 HAMplacing test) 7} 270(22.2%), i s}
AH 2 #] A7 Q1A A Cambridge Neuropsychological
Test Automated Battery; CANTAB) 7} 271 (22.2%)
E UERTE o] Slell vhekst BrbEo] Ak 1Al
AEE S8l AR Q=] Aol ARAIE] A o] Q)
2] Ak Petersen 5 (1999) o] 4% A7l 7]
T wet A A% 271(22.2%) ATHTable 3).

e

2) B7t 2|

23 RS A AFE 716k Ho 671(66.7%),
elEel AFFE 71uke] Br 10 (11.1%), AFE 9} e
2) AR 7Fes H7F 170(11.1%), Q1EI
714ke] 7} 171(11.1%) QtH(Table 3).

olgup o 2 E]X|E o] g3 W 371(33.3%),
F|HE EE npe S AMERE W 57(55.6%), 4
S ARgaRE Y 1 (11.1%) 2 7] HE B npeas
Abgahs o) ZPg Wkt ek 7} Al o
= 27N 8 871(88.9%), AARAIEH 170(11.1%)
2 A7|AEHS ¥El= 3t o wokth AlsiA|7koe.
2 3~ 30802 thFgith(Table 3).

¢

4) BIIES

F7PEE Frrg o] 25 Igton ol 57
(55.6%), 71998o] 971(100.0%), A1A1ZFs= o] 370
(33.3%), A&7 °] 571(55.6%), Aol ol 474
(44.4%), A2]&5%7F 370(33.3%), A'dgo] 271

(22.2%), 9FSA7Fo] 1(11.1%), Z2)52o] 17
(11.1%), A&7)%50] 1/0(11.1%), Axrse] 17)
(11.1%), 3234 A}7F 10(11.1%) 7} 2+ 7}l 238
5o} 9lolon B3] 7198 RO HE Hilo] ¥ty
o] SIStH(Table 3).

H%_Q_tﬂ 74/\} H74/\}
2] 2] == (0.88~0.992] ¥ 9]
T AFEs A2 =90

RIZHEE 0.70~0.99, SolEi 0.60~0.972) H91S
HYom M7E Hils Bolny) tha e Ao 1}
EPtH(Table 3)

v. o &

2 ATANE A o) S A% At o
A7V b el AAR 12E Astel ) A
AEAE S A X)) A8l et 7| 2AR
2 Agehaa A9e & 1282 A7l 9712 Bk
8 QA7) WS FES] AT A4 £, W T

3 gt ARV, B SGAA, AR,
7k, AE Lk, WA gl SolnE A4Sl
el e o] AR s vt A aE
o] = 1138 o2 A9 91.7%%L <119 &
T 1HeR AA9 8.3%E AHste] ANHAQl
s o e el vkt Ak s A ks
& & ARl ol AP A Al 27
A8 FAE 8l A= QA s 2 5 s 87t
of it #io] F7kEaL Qlths Rash dA|En

al
(Aharonson, Halperin, & Korczyn, 2007).
%‘ 9Ne] AL RIAV s B7F 5 AR A9t
}O]Ui&' A5 o] AEsfid 4 o= F7HE 370
Aol o} 7] g=sfolm e A|uf Sk}
Hé" }7] A3l A5 T vlast ATANES
Uk dA1HA] o= Fo] AT Ryu, 2010). &4
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&), qkls;, A} 71%8(2005) &= A% A,
Z7] gzsto]HE A 2} 7k A7 %S vlwst 4
I AL AR A= 27 d=stolwE Auf §hx)
wrh 7198 gEex= Ao 7k YepA] ekokont A
g, 7o, olgul7ley 2 AdolfAdell = 2ho) 7t
Uebdthar sigich = g2 dpoas A% Q1A Al
A= 27 d=sto|my A Sl vls) AdE,
o, A7, Ao FelME Felst Aol
B3O dojF] - n|dofd A1) g} o] 57
g, A7 35 oM 2kolE Holx| eskrial
&1 tH(Kim et al., 2006). 18] Lee (2009)+= A%
QA ol Fhael 27 A=sto| W A|wl] Fx] AJoli=
731, A3, ARG ARE Aol 7t glekar st
Ak &2 el x3hE A% Aol gk A|vlE o] A

M -
W= 374 W7E AR A AR 27 &

N 1
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<
X
12
=

ToY, AY7)s, dolsd, AFES FrrYgoR x
gHatar LA, A X nks: AEshs YA 6
N F7E2] Bt 2 Apoldol glo] M3 A+
Ao} 271 d=sto]m ] A

AP L 18] 7} o Rk
Al A AN E A f15t WAksl QIA)7 |5
7R ORE AFES 7O R Sl 3laL 1S Al
o U] BE 7k ZUEE HASAY 7|R S vt
GAE AHEShE A0 ARSI SFE JREe R
Aakskd RS Sl B7F 2] witel] A
¢l H717} 7V sHWild et al, 2008). weEbd AFE
£ B 5709 HrlME e 50 AFEE Ve
o}k e 76k Waksl QIA7)E s wQlEel)
o] A-go] ¥ §la FAFFE]) AR A7} SAbEelA
MZE AHORE 755 = 7 AUtk A% AR
& ok Aol s A5FE ARl o] kot FEH
o] Q= Aol F7F A7 A - Stk Bas
ato] A} QA7) B7HE Al o) HA5FE 7Nk
718 E 9 wppAE ARGSHE Zlo] ofd thE Wjo] B4
= 07} 9tk (Saxton et al,, 2009; Tierney & Lermer,
2010). FH* 7|szo] WHghel et 2 A7 54

i,
_\3
o
offt
1o
_0|L
=
o
krl

(o]

QA4S B ol B UL 7120ln Y WA
B el EPE 109 Al SRS B8 W

7} AGIE. o] 710 g5} vk nlFe] Aatksl Q1%)7]
5 B7hs Q150 AFE AR 7l $AIgle] 54894
2] 719k 2 AgiElo] ASFH ARl thet Fks =Y
2= otk 3lAtH(Tierney & Lermer, 2010). %3k -1
o] 9Z27E Fo)7] A AHB = vlw A e ARt
Yol AjgiEofof sl=t] ¥ ko] 3kd 9719 Aak3}
AA7|s H7HE AlAIZEe] 3ol 30eluigt 2

Byrne, 2010)

B A MBS 919k WAL AV Hrtell=
_i:_j'l__

Aleiksd, Fe o] Askdttal dvEAl Baskar gl
2t} (Devanand, Folz, Gorlyn, Moeller, & Stern, 1997;
Fabrigoule et al., 1998; Han, 2010; Kim, Park, &
Lee, 2007; Vliet et al., 2003). 1 TN E &3] A%
ARGl Aol A A diellel nlsl dkr]1oe] At
FEHAA BaEal Qlal o] FE AR gFolvt
AA3 e S 86k HAll 3 AstE yEphd
thal ®arstar §lo] 719 o] A Q1Ael
ABE S8l FAold AS & 5 AAtHHan, 2010).
£3] Cogstate, A4F3l A <1x] 7o) A Computer
Assessment of Mild Cognitive Impairment; CAMCI),
CogniScreen, A&7t 719 AAHvisuo—spatial memory
test) &] A-poll= 24719, dsbr19], ddo17]ef, A7)
o], A|A3 FoE 71g S AEgtste] Hrlstal g
of AL Aol S S8l 7198 B Ay

Hox

3
th A AR QAo o] Ak Petersen 5 (1999)
A S MO R ARgsh=T 2 ke 23
ARG} A7)Ee A9 EH, MMSE
7b 7bE wol AMEEL o2l eV AL
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CANTAB 55 AHg-3l gk thekst Q1A 99= 37t
Skl lSle= & ATk 183 AR 7S ARA
3] A4 AT Petersen 5(1999) 9 75+

2} tidAE Atk A% lSlHh ol 4" AE
SF o AF e Slal vekst B AREskar ISl
RF 7t Aqteieh A= Ho] §lo] thdat EAo] gt
A R 9 5ol ks wHs 7hs/do] SAE
o}, o] A oA Akt AAV]E 7P A8
7hol| vl A WFHETE Wolith= 71E8] A e}

A x3t}H(De Lepeleire, Heyrman, Baro, & Buntinx,
2005). AAZ & v E A4 AP T Uas,
Eol27} 15 qF HAY AN B & A7t v Al
Qe e g Ak QIA)7 )5 H7F SellAE
718 B Al A fIsh A ER kR WA,
Solwrt sk F7pF 23] 3v(Jung, 2010).
RS, Solrt v B 4 o2& Ak Al
k= 719 8o] Aste= 794 A LX];%H olef =

H7194 A A 5 vFst 3ol EAlek=t
B o] 23 ATtelA= olF kA skt
AL & 4 JrH(Cummings et al.,, 1994; Gauthier et
al., 2006).

ATA Y A= APl S Wl A Theket
Axks} 475 B7FE ARkl ISItE A 1A
of M-S flgt A} AA7]5 B7hs HelelA &
T7F =9k L ol eréﬂraﬁ T Eed
o] Fth= Zlolth A Aol E e} Hﬁﬁ A=
BE XYYl el Bk *”\]OHOF sh=t] QA
A Jr7hs 742 Aldiekd Algte] el AejA Erk(
L3 g4 2003; Petersen et al., 1999). 5‘]-11
Wdollx] B oidztel Al Aed7|zel gt vheFst <1
H7E A= 218 A0 7 o]geo] W [ﬂ]%
3|0 AjFloT HE 01Xl S Hrlsk 2= gl A
H71E $4A 0 7 AASt] gAAE e &
o 2| B7kE AAshs Aol a&Aolet & < 9l
(Zygouris & Tsolaki, 2015). &4, o]5/do] ==
Aolt}, H Ak} /14]7)%5 B7h= o EFg Aol
© § 7Nk = AJFE o] RlEo] MRS WREekA
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>ror
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AEEE HES AFEY AREES B8 TH AR
HA B7FE AAlste] AE QA Aol 7}—0}‘3}
(Hart, Chaparro, & Halcomb, 2008). wjebx] A%7]7
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£ ARe] EART, 25 A% AAGe] S 913
A3 AA7)5 B7HE AEE whe weelo] H A
AR S Qe wel it o] Weshi 7)ole g
AR 5 B G BEE) st Aw)
Foll WE gARE AT ¥ A2 Ase] e

ArelME A=

o

3 s8] Al ol2e 2 sl A% A4l

4 9130 olirt 271 Foalth
Aol AL 915 AR AL

N2 AAA 12 E)) dolrgkth 1 Ay Akt
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Abstract

A Systematic Review on Computerized Cognitive Function Test
for Screening Mild Cognitive Impairment

Park Jin-Hyuck®, M.P.H., O.T., Park, Ji-Hyuk**, Ph.D., O.T.
“Dept. of Occupational Therapy, The Graduate School, Yonsei University
“Dept. of Occupational Therapy, College of Health Science, Yonsei University

Objective : This study was conducted to systematically review computerized cognitive function tests for the
screening of mild cognitive impairment (MCI).

Methods : We searched papers published in Embase, PubMed, PsycINFO, The Cochrane Library. The key words
used in the search were “computerized”, “computer—based” and “cognitive assessment”, “screening test” and
“MCI” In total of 12 papers, nine computerized cognitive function tests were extracted.

Results: The evidence of the 12 papers ranged from levels 1(91.7%) to I(8.3%), indicating that the overall
evidence level was high. The total number of computerized cognitive function tests that can be used to screen
Alzheimer’s type dementia in addition to MCI was three. The subjects were selected using a variety of tests
including Mini—Mental State Examination. Most of the tests were conducted within 3 to 30 minutes using a
keyboard or mouse by self administration. Although the test areas differ between the system used, the memory
area was included in all tests. The reliability of the tests was high and the sensitivity and specificity of the tests
were shown to be similar to or lower than paper and pencil based tests.

Conclusions : These results can be used as basic data for developing a computerized cognitive function test for the
screening of MCI

Key Words : Computerized cognitive function test, Mild cognitive impairment, Screening test, Systematic review
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