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=08 A2 Al vk Q2oL Akl 2L A
0] F7H5He 202 ekt T2l E wele) <)

A 716 Aske AQ A7E A sl Au) O%]HL
o W& 03 AoF HWeIH(Van Oijen, De Jong,
Hofman, Koudstaal, & Breteler, 2007).

eskE QAE Ak 1A 7S Y AT
Q& ofe 71 vlekEsra Adsol] ATE o] gtk A
2k e, AE T, s 7N A, AEe 3, o

2 A 5 TR £39) MokEA QX B Ay
Q1A913} Q1A £ 1eRlell ] Q1A B 4 7] S

oA A a¥rt HEEol PtH(Lustig, Shah,
Seidler, & Reuter—Lorenz 2009). °] & "“;V\PJ ¢l
A T ZEIOHEE FE X 5Ab] g8 Q) S
I gHE A 1‘41”4 (face—to—face)3to] #]4
(paper and pencil) W] & ARSI}, o W2 9]
T Aol ARk e, QoF W B A A
FoAY, g HAe o] 8ol EHE = A=
317] o7] witell A& Fa, 94, ols AIRE sl
gt Algtdo] Wrk(Wadley et al., 2006).

A #8F 7]=8) wd I RS o AT
HE o] &gk A= FEje] AAts} 914 &1 o] i
e 3 Qi) AR Q1] FR 9] A2 ARt
ol gt v =o] 7hsakar 7], FFE, Rk
5 59 o FEe mt do| =g e 5 9
7] wizell odRbe] el wA EH ARl A FHE
Age 4= AHClare, Woods, Moniz Cook, Orrell, &
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Spector, 2003). 53], Al ejo] L2 73 Tu] Q
2E Yato] 57] Foi7b 7kttt (Kueider, Parisi,
Gross, & Rebok, 2012). B3k 2% ol "h2]of u]3j
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v g—g Aol FAE W] ofHE A9k AT}
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THCha & Kim, 2012; Kueider, Parisi, Gross, &
Rebok, 2012). ZI#X% Arbesman, Scheer2}
Liverman (2008) 8] A4 7 5 A oA 1k
Alel #dshz T2 A HE4A A7 (Randomized
Controlled Trial; RCT) 8] #AA 12 Sl v
Q1 wRlefl wist 1 g3 HEY FoAo] Stk
upebA] Ao AL H 109wk FA 9
ZARAA AE ] 119 /1A Ve A
717] fAsk AAksl 14 Fo] ojuw gt A
ot 317} sh= o] Q). o= HAtks) /1] T
< T AlFete] Qs tito® At A &
= A8ate dAEEe] AdAEAIA 712AEE Al

AehnAh g,

¢

A U
1. == &4 Z ol 24

= A =Rl visl datkst Q1A T SAE A
AT HAEIV] H5t] § diolgue] A~E F3l 2006
WFE 2016W7kA1 2] =9 8F3)4] Eee ekl
t}. 201619 3~5€°l A3 Medline, EMbase, Cochrane,
CINAHL, PsycINFO, KISS, KMbase, NDSL d|o]E]H|o]
2~o| A “Therapy, Computer—Assisted (Mesh term)’,
‘Aged (Mesh term)’,
term)’, ‘Randomized Controlled Trial (Publication
Type)’, =RV, “Hrks} IAE 719 =2 AN =
S A PHARAEA AR AlskEleH, Al
A2k} AR F A Aol tiel Alsd) 255 HE
S FoA] S ERIsIGITE F e APt v
o] & AT B AR} A ELE slo] s8]
t}. ofof whe} 3| v A 7)ol g A1
A > HFEA oz 8/07F AP H A (Figure 1).
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(2) AAtsl A T4 R OHE
() A& B} s d A
(4) UX]—H O]/\]—/\]tﬂ/\-];” ﬁ:[l

TAZ ARG A

3 9
(1) B7hETe) Bees Aol pa AT
(5) AN FAH Q1A 715 o] HHo] oR ol

¥ 8] Aol thato] F el AT
A7F W2l A4 Hrke Faesith 43 FrkE 9
A= 52 A EEA Ao WREA As Bt
3171 $18ll 7le® PEDro (Physiotherapy Evidence

Database) scales 2-4-5}%tH(Bhogal, Teasell, Foley,
& Speechley, 2005). PEDro scale2 10719] Z+ 8=
of dia]l 184 wjste] 0~1089 HMAE 7HH
(Table 1), &4 97 ol ‘ol F=', 6~8%2 ‘F
5, 4~5%82 ‘BE, 33 olshs W oR Ewditt

(Moseley, Herbert, Sherrington, & Maher, 2002).
3. 917 2

Zyzke] Aol tisl AT+ 7kAF 139 19 HIEet
Q| ez 7|9y, oY, A 7T, AN 91X
7)% (global cognitive function), 7€} 502 F-25}]
olel thgt FEWT HIETE HAqln) st dA|
A== AAA o= Aelabr] flste] 4RI, PEDro
score, A AT oAl A A 753, Jed
FTA AT, FEHA, HUle T A o7 ‘4"33 skiTh
(Table 4).

Records identified through database searching
Medline (56), EMbase(101), Cochrane(38), CINAHL(34),
PsycINFO(24), KISS(4), KMbase(3), NDSL(9)
Total (7= 269)

214 Records
after duplicates removed

186 excluded following
review of title or abstract

28 full articles retrieved

20 exclude n
Different participants 5
Different intervention 8

Not RCT 5

Not fulltext 2

8 studies were selected
for this review

RCT: Randomized Control Trial

Figure 1. Flow Diagram of the Literature Selection Process
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Table 1. Operationalization of Validity Criteria

MMSE) A7} 2474 =2 2674 o<l #=Z 31t 27}
A} 159 o] FEEE =5l tished, WA Gaitan
5(2013) 2 tPdAE AEerkey dakel 7] =3t
Oltﬂ‘*‘ o7 37 AA38 a1, Barban 5 (2016) S A%

AR, L=slouH, ok =91 77}l tiste] F-29]
WA A AFE 81917] wlEolth

No. Criteria

Subjects were randomly allocated to groups (in a crossover study, subjects were
randomly allocated an order in which treatments were received)

1

2 Allocation was concealed

The groups were similar at baseline regarding the most important prognostic

3 indicators
There was blinding of all subjects
There was blinding of all therapists who administered the therapy
There was blinding of all assessors who measured at least one key outcome
7 Measures of at least one key outcome were obtained from more than 85.0% of the

subjects initially allocated to groups

All subjects for whom outcome measures were available received the treatment or
8 control condition as allocated or, where this was not the case, data for at least one

key outcome was analysed by

“‘intention to treat”

The results of between—group statistical comparisons are reported for at least one

key outcome

The study provides both point measures and measures of variability for at least

10
one key outcome
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QoA B E A g THRTE A A F
A AAF 2F] J1eE A 2l Aol fe
Sbll RIS BV Bl s APARRE

(Instrumental Activities of Daily Living; IADL) 2] 7]

57 0] FeI% FIE R Gaitan (20139
BRI AR Wk 2L £ 48 2
FAL 247 3094 AgIg00 hETS A5 o

ZA S| ] s 1 A3} &<t anxiety)

3} 2JA} A7 (decision makmg) of Mt o]t AT

HAE QA 7] sollM= frelst avE HolX| Ak

1A Bl T oA AF o] )z

21 fu% 715 ®lom 12709 F9 &+

4%7}"1]/\1% JNA] 75o] oA ¢kl T TS
=l

pol) Flelea) w9 el fold 3
3 B 7101 52
o] oplA| R ekt

=
e
ot ¢
S L
LA
o,

4 (p=0.07) & ¥4t} Herrera, Chambon, Michel,
Paban®} Alescio (2012) ¢] A7-ollA= A + dakst
A TS A L5k Aol UNEA Q1A FAlE AAIg
2R} 4314 34 (recall) 2 A2 (recognition) 2]
PFow 7198 Fosk avrt sle™ 6702 Fel
A14% 3tk Finn¥} McDonald (2011) &) 91--of|A]
ZolZH o ut 93t S wod 7]l )
B 75l Za7F UAAIRE Hakst Q1 ] = g
TYE A7t SV

0

E e b

(

wW

) J f io._l
A w918 o0 & 3t Chambon, Herrera, Romaiguere,
Pabanﬁﬂr Alescio—Lautier (2014) ATolM= SAE
A g8 o BT Ak} /14 FhtelA 719
g A&7t folabA dESoH 671 Sl
ofu] Fref tigk 71ent {A =ik Barban &
(2015)2 7 w]le] Arkst Q1A &4 5 7]} A
& 7)sollA] frolsh s Bglom 3709 o] %ol
A& gRI5I3AtE Millan—Calenti 5(2015) 9] 1+
o= A} 14 FHS & TmelA] kA 1A 7]

o B8 WYL BIY FOIE HAHUU, Barban 5 0] S0} 2l PAAAA GFEE 0
(2016)9) QoA ARAA ] BAke] FoUFE A Hel BARCE folaA g
W A% Tl folshl P sl e okt
Table 2. Types of Client Group in Older Adults N (%)
Types Article no. Frequency
Mild cognitive impairment 1, 2,5, 6,7 5 (45.5)
""""""""""""""""""""" Healthy older aduts 1,38 3 @3
Alzheimer’s disease 1, 6 2 (18.2)
Stroke 4 1 (9.1
Total 11 (100.0)
Table 3. Dependent Valuable of Cognitive Components N (%)
Categories Article no. Frequency
Memory 1,2, 3,5 6,7 6 (31.6)
Attention 2,5, 6 3 (15.8)
Executive functions 1, 2, 6 3 (15.8)
Global cognitive function 1, 4, 6, 8 4 (21.0)
Etc 2,3, 6 3 (15.8)
Total 19 (100.0)
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Z% o2 & Cho, Kim¥} Kwon (2012) 9]
ATl = 71EAR A A 5E Alest TEEh it
g} QA TS Wk Aol ANHE Q1A 7)so]
OJstAl FdE AU 53] =0E AAHAHCognition
Scale for Older Adults; CSOA) A3 & A8 7]
(e A 71 ollA g s Bl

v. 1 &

2 ATl = 200615-E] 20161714 Haie 8
o) a5l YAARAA AT RS AU 20
o) AR5 A 13 A s A ¥
& FAS AAE T 8399 ATl disl] e 44
h A7 ool £, $HUEE foka 3

AP 712 ARE AlFstast 3}031:} W o] 2
2 3710l PEDro AE% A E A3 A3 A4 84
A HA AS 6HoR B ‘T Lake] ANEA

o% A% $F0] ¥4e & 5 Uk

MAAZ 15 Aol w1y AFo] ot
0] F7kehs FAlole). waly Akl An) F UE
A 532 Qzsfolvye ey Age]] me] Wiy

Aol sk Zlel| sk #4lo] F7kstal Jlth(Bahar—
Fuchs, Clare, & Woods, 2013; Lampit, Hallock, &
Valenzuela, 2014). AT} A& et
w3ke} d=stolmg Abole] #r]E 50.0% ol A
A&t7] wjel A 75 HEe] ool Tagk Al7]o]
U (Gainotti et al., 2014).

A28 wslel mt Y57 (medial temporal
region) & Sl+= AFUAA| AE (frontostriatal system)

o] Wiglato] 1919 719)e 7 A3 V)5l JEE H|RIth
(Salthouse, 2009). 7]°1&]3} Fo 152 7164 3]
25 Ffrete] 1Ush s Ags }7] well 71|
& BERJAE el AN = F-FY &2430]
ERFETH(Sturm, Willmes, Orgass, & Hartje, 1997).
F)R%582 221719 (working memory) ©]hH= ¢14]
o) Aejapgel I okl QAR FFHTh Bl Q1Y)

F

witoll oY o] Q1A F 9] 71EAQl HEE
&85 OHﬂr(Mlyake & Shah, 1999). A+d3}of|A
T 7199, FA5Y, A8 75 59 9osel FH
AREE L QS gl
Cho, Kim¥} Kwon (2012) 2] aA7-ollA A} 1=019]
7 A vldl] FAsHA AstEE HEF Ex1
AL A3 71wl FA Foll A3 7159
o= HAkst Q1A F#o] ¥E

A5 BEE

X

3ttt W33 Chagl Kim (2012)4 7\%5”04?9]- H]
sk oS ®elot
o=stol My 3} A ERIX|EA o QlojA] Orrell,
Spector, Thorgrimsen®} Woods (2005)+ WX &
Hob= A7A 57 o8-S xsieled], & A+ 4
l}g‘ B3l w2l XA Fas owety] flst A
25 Akl QIx] Fdo] adAYdS & 4 Stk
Requena Maestu, Campo, Fernandez2} Ortiz (2006)
= ksl 1A F- FATE A 5E B A g sl
WIS HAANE A s E = dRA o= Fgivka
H keIt Gaitan 5(2013) 2] Ag-oA] Fozxks
Ag A X7 7)7ke] B 205629 A5E w59

7] wiizol] A g3t AW Aoz M HE o5 B
of ek=slolm i} HEAA|EA; Ak 1 Ulg 7|3k
FoME 71l A=t A} oof sk, AVIAEZ
oJojA|= o] T3S & 4 itk

AEQJIA G =10 FoHTH S FTHHUTE 574
sk 39 e] AT Al & FHFTH ] S ERlst
Stk ARl i AT 5 BT V98-S 5

TR EZAeGet, 1 F 431 AFtolx] 71 g &
47 antg 1elom 29A o]Alo] fXE-E gRlst
9tk Finn# McDonald (2011)-& AAks} 37 a9
_/‘l:agt x%*g]r /\]7:]/\13]?st4 74/\]. er {94 ’2}1@%
A A3t A7, A8 V), EsrellA] f-os A

e}

S
HAE veRl o] Hdaks) 917 Fr o= Ql
& &< G2 (learning capacity) 2] S0 7 o]o]A] <l
2 A2 Aol dnkske] 7hsAdo] Qe AlAlgT
2T (processing speed) o] A
N 7:‘—?‘ l‘i‘ii}(encodmg) 9} Q1= (retrieval) ©l %
=

n| 2] A wo} sk} 34 (recall) 7150 49Tt

£
fos (
ox

¢
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(Salthouse, 2009). ©]°] Finn¥} McDonald (2011) -
A o] FAHdF IAA YA S este] SA =
T GAR oA WA FoRT, Ass, 291719
52 FAll ﬁvo}oﬂ GAstel o]Fef 7199 HAlE
Asprivka Baskgith
A ERlE PO R o =i EekE v EAoE F
A 5 719go] Gl 3 T 299 =EelAe
3~6701¥ ZFox §A= 9t Chambon, Herrera,
Romaiguere, Paban®} Alescio—Lautier (2014)2 tj
AA7F 671 FH el 71998 FellM = F3tel gk Y1
7} ¥ &skal 2]v] (semantic) Rl st 7]oqt )&
H& Basleled, o F S8l #1H] AEIE o] FR
wrt w3kz Qs 914 A Wl t] wize AL o
it} Millan—Calenti 5(2015) 2] &Fo A=
Lol 9/] x{q};ﬂ o] x] 7]_‘0] 6]:/\1—E1 e} :@1]-0 O].oﬂ z]
B Fell= Fo8kA] ottt =
< 21784 Q'ETH AN BTG+
AtH(Stern, 2002). 3HAITE thE
Wilson (2007) &] SstzAellM = w550
A7 R Ht IAA o7} 58] RIes7
ojuyy whSIEA T o WAsitt . Haskich W
=19 A AEY 1A FHE ApRAoR HL7l°ﬂl‘
ojgfFo] JlorE o7} ges 3 AAA
=} st AL3)%] Ess sk Blo] 77t J_l@'jrﬂ 9l
3 & WA = JhKarp et al., 2006; La Rue,
2010). ZF7E] 7R} QIEU AR A28 Ve E
Ak ALS)A] AE2] ol Hojgtal, o) F ksl 914 &
o yasto] 2 Sg-3ithd AR Ao whdE el
AL QA 7] gl AkElA E8E sl Aled
= Flolth(Karavidas, Lim, & Katsikas, 2005).
73/‘\1@} 012 EHL oAk o 7 0_101]/\1‘- et b i=d
Al S A AR7F 7Festal, A AL oA =
AR, 9, BAH 5o A ohde} 7R el =
Ago] 7hsat] Wizl =919 914 7o T E
A&p7]el] mapAolnt. oA 7kA] kst Q1A T L=
a0 Adst &8 o] oA ooty wlitel k<l
o] &5 Az 77 el wE A8 WS TS
of gt apARE & Aol M & FrEekeo] 919 Q1A
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Abstract

The Effect of Computer-Assisted Cognitive Training
for Improving Cognitive Function in Older Adults:
A Systematic Review

Kim, Moon-Young*, B.H.Sc., O.T., Kang, Jae-Won", B.H.Sc., 0.T.,
Park, Sang-Mi", B.H.Sc., O.T., Park, Hae-Yean"", Ph.D., O.T.,
Park, Ji-Hyuk™, Ph.D., O.T.

“Dept. of Occupational Therapy, Graduate School of Yonsei University
“Dept. of Occupational Therapy, College of Health Science, Yonsei University

Objective : The aim of this study is to investigate the effect of Computer—Assisted Cognitive Training(CACT)
applied for improving cognitive function among older adults.

Methods : Previous studies were found in an electronic database(e.g., Medline, EMbase, Cochrane, CINAHL,
PsycINFO, KISS, KMbase, NDSL) between 2006 and 2016 for 10 years. The following key terms were used:
‘“Therapy, Computer—Assisted (Mesh term)’, ‘Aged (Mesh term)’, ‘Cognitive Therapy (Mesh term)’, ‘Randomized
Controlled Trial (Publication Type)’. Finally, 8 RCT articles met the inclusion criteria.

Results : PEDro score in all the articles reviewed was from 6 to 8 points in the ‘Good’ range. Types of client group
in older adult included 45.5% Mild Cognitive Impairment(MCI), 27.3% healthy older adult. Dependent valuables
included 31.6% Memory, 21.0% Global cognitive function, 15.8% Attention and Executive function each. In MCI,
Memory showed a positive effect in 4 out of 5 articles, and Attention was significantly improved in 3 articles
measured attention as the dependent variable. 3 articles for healthy older adult showed a significant improvement
on Memory.

Conclusion : Through this systematic review, we were able to understand effect of CACT for cognitive function in
older adults. It was to provide clinical evidence to the occupational therapist and research on long—term
intervention may be further developed for aging population to make clinical evidence based on these research
results.

Key words : Cognitive function, Computer—assisted cognitive training, Older adults, Systematic review
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