Journal of the Korean Data &
Information Science Society
2016, 27(5), 1375-1387

o]
7@"0} L‘_?JE

5%1] °] ”«1

}Eb‘l 2 olL 11440 ;HALo
TEEA En=aE
+ Hedges’ g=1.05 (95% CI: 0.61~1.50)2 &
(Q=56.61, p<.001)=
A8tk EAZ27 SAH,
oA F 3 Aol 7t Ye AeE e
Fol e AT ZHAES AARCR

olr

Fo8o: =9, vEREA, 5, AA7]E.

AT B Aol
E%ﬂﬂ% E%QUL
S, 23 AT, AL, S
F3 A8, »gxﬁﬂﬂoﬂm elsk xpol 7
2 At F
B3y, 7 g337E 4
FLe A FARGoR 252 AAT v N2AEE A

http://dx.doi.org/10.7465/jkdi.2016.27.5.1375
EEENEEFEEEE

ol

3 5

[e]

Al /\]

A

(o =4
T

wet =918 QA7)

FR oz A A3

T —

Fagrhe dlol 9o

L

7+ A

1 e

1.1. A9 F8A

A AARCE =g3h= A28 A RAlolH, 53] feluete] =83} S5+ AlA Ha sFolth
FAZNA L33 20161 F=le] FEF L SIAR =150 © 81 2 M»— Zlo] ohd A7sHA|
S A= Aol thEk &0l 2ol WAL vk (Park, 2011). =154 AdolA H4le A
FAe AEA w3t AFHnt & 4 e ol AR =AdE5L =317t &i%ﬂl uheh 2pEAy A
o7 Y= AAA Al 7159 4t AA 7159 37t TR A 7] AlFst7] wiel o] gk A
& A7} sttt (Bae 5, 2014).
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S, 2004). QA 7Ee Ashe oA Wsks 7P 2 AAEAY shiE =3 Iy et

WAooz 7193 sk, FA43F, A4, 8, A2 5< £dsk= dA7s0] Astdrt. o3 o
27159 Ashs AtaEH AE A AAF G BAES Este] BEAJA ALl dHS FAA 9

t} (Shon¥} Yoo, 2010).

250] 12919 AA7)S GAY Pl FHHA FFS vATks AYATY FRET 259 F8
o] TS $2E T e, 53 FHAA 5L Ho BAeHS FAAA AAF P A AN
9 ¥  REow A%

T =
w919 195t 37) 59 SAAD 4 S ohleh, A G G2
):] AN

= u
5 ddd SAAFoNME 2Elr], B 27, 799 2ol &5l BLE AR ALE 9
231, Z717 28D 57 glo] ol|A] Aol 7hsd fFAaeE
Aol J#Ad o] I+ Aoz Yet) (Colcombe®t Kramer, 2003). EdE FAt452
MeSEst AUEE BUow AFED BANALL FHAYIL 83} 2L 2N} (Tom-
porowski, 2003; Hughes¥} Santomier, 1984). ¥A 7|7t §-4t4 &0 Fodt 2052 <QXx]7]50
3t a3 f98H Aen HB4E (processing speed), 78 g% (visuospatial process-
ing), Ao]=]g] (controlled processing), 12|11 F 3715 (executive function) ZFoA FAHAH &
H7F vebgth £3] ARl s AE= ARl g & 7Y 2 o' vekth (Col-
= 25RPdo2E A7) (Shin, 2015),
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2.2. FAAdoleuo]A 9l FAo] §

H A= Cochrane collaboration®] A AH FATZNE=E (Higginse} Green, 2011)3} PRISMA
(preferred reporting items for systematic reviews and meta analysis) 2] A 7|2 23 1 2o]| whe} 3y
= Aok

NS 2016 48712 TFE HA FAo] T == F2E7/EE FgEA] A7 2l
gshgon, AL AR T4 Golth FUElol ol sel BHTE LR (RISS), TF
<ARY (KISS), S&tlolEMo]axuA (DBpia), 718714 S3Au]l~ (NDSL)S AL

_?L'Jsﬂ )

Auols WAARY THRAZRE 72 AUE £EGH, Aol =l (the aged OR
the elderly)’, ‘2% (exercise)’, ‘AlA|&% (physical activity OR motor activity)’, ‘?1A], QA]7]%
(cognition OR cognitive function)’. ‘21X]Zo} (cognitive impairment OR cognitive disorder)’©]3l

slzolg} JRo 2 Aastort

3
2 A= AAE EIduEE 98ke] PICO-SD (participants, intervention, outcome, study de-

& 654 o]l QAR|EFo] Yl =X (participants) % (interven-
£ 42 o7l (outcome) T HAELS FAT F AFH 2AMAT (study
A a2t

FE A o= AT AAN T d' HAAE s

_:_kﬂ% ‘:H ]'OE S AT, i Adde] G2 A, T4, FdH A+ %
T+ Al el

o
o)
]
0
=]
= =

2.4. 29 453 A Y7
A A4 el BAE Aasia) e A4 AL BEA0E S 2o A wd
A golstgon, 28 449 BFEE Fol7] A3 B2 W/t 8 $EA A7 2ARS A7y

o il
_I}L 2 0 M

]

nSL: |

i)

¥

(v

>
o

JEdo]|aEE AAE 23S BF HEgst & 55 23
A7) AT 254 5] £ A7) AT AUNA e ATE WAL A% 25
Ao e A BEL Selsto] MAoIRE BUSALE

Azl A .137]———— A3 F29] g2+ A= Cochrane ROB (risk of bias) & AR89 H|F
AR A= A= R AT A9 RoBANS (risk of bias assessment tool for non-randomized
study) S ARE-SFITE. Cochrane ROB& F2H9] vlA<cA A4 (725 €419 FAES Aol w2
Adl wEY), fiyeA] 23 (FEAS iAo wE A8 wEY), AR} - Azt o

7Y (A7 FolR, ATAT AR FAE WA Bom e A wEd), ArpEAel tE =
A% (AARANT AR FAE AA Bom AT A7 Al WEY), BFEG AR (REED
AnAge] SN} Aelz Qg 2ot wlEY), 494 B (H9H AFRDE AT BT WET),
19 WEY (D ool B 28 BAROR Jd8) A WEY) TG TR,
RoBANS+ tiAd+ A4 (FA2% T4 T2 &7 T+t AT Aoz S A8 mEd), oz
W4 (WS el nej7h RAgeiel BT A WET), w2 (RAAW 54 L 5
Bom Qs AT A% WEd), AY7 (FAAE A% F7h PP s WA A F
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£Y), BOAY AR (2AAT A8E FAAS ol WAT % WEY), 494 23 By
(a1 A5hew whgol WS Wy WE)e 68w PARel sirh BAATE B, B, ¥

= Uehhglth. BAETE oz 74 291e) 247 FHe] AWE SAsGow, o)F B
711 E'}oq A" FHEH} e S AYsach

b ) bl
AAA EAadel] xokd F 149 AF=wo] 54e 4T F Z=3sto] Aelsiiit (Table 3.3)
IRPEE AT, Ax A7, 225 (A, Adws, dz2es), A, SE=T, 23 52
2 A8t lﬂi ks 93?011/‘1 Xﬂ/\l?fh"’— A 71 SAA A, AR, AR Hd, 294 &

Z 237 e A FAAI AAEA 94 =% 38 (Kim, 2009; Kim, 2010; Shin,
2015)S A3t 11HME Y42 Z Comprehensive Meta-Analysis (CMA 3.0)& &83lo] 55A

9l ERAYEY AR 7)1 w3l sk a3 7§ A&ttt 8337
(summary effect)= ZF 7o A7, B2, SAYH o] tpgst S A3 e IJaHEE (ran-
dom effect model)& Z-&3to] A&ty 281 FEHHTE S5 =771 thE A5 Hlust
7] $13le] mE38}9Falo] (standardized mean differences; SMDs)E 4+&31= d], Cohen’s d+= &
ol & A ERAVE FFHee AFe] JernE wHH Esld FFEHT7] (corrected
standardized mean difference) & Hedges’' g& 23372 4&319 oW 95% AlZ]|F27F (confidence
intervals; CI) 2 AlAFsl3iT).

EANAATY] 5AA s QFAFET ololAF AR (I7)o2 BA3F I,
gk -f-o2Hgo] 0.100]3t0]3L 12 7} 50%E WO 1 o] A4 Ax& ATsitii sl F 4 Qi (Hig-
gins®} Green, 2011). 7} A7t HolFe THT 79 o]AA ol thgh 27141 AH& H3] 2Ed5Y
&/l wet Wief ANOVAE &85t 2R3 AEME AT HFTHog £7H2F (publication
loias)E FA317] 93l Funnel plot2 ARg3lo] 41218 o] 7|E24 S S4oz tgdFog BRIl
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3.1. zaXA

#agsted N (RISS)S 53 2,643, @=ateA R (KISS) 3229, st o]Ejuo]2Afu)
2 (DBpia) 758 12]1 F713871¢ 48 FRANA (NDSL)E §o 15780 AAs gk g
AL Refworkss}t £71442 531 52 448 ARE 24 23 F 52190 $89 oz Us
26768 FHOE A7 ART 25 nASGch. nBAH 3090 eAD 399 F I 15
4oz 3 AT 58, AAFeN 9t TF} v AT 38, Tl YoE F AT 19, F
AL} opd ZAFAZT} 6, 2AAL} 10BOE TR 72 AAY A7 X 14Ho|go
o, 1 % tiEzel it A7 39 AL S 117 Ve Ao 235 A== itk (Figure 3.1).

'~

2 O



The effect of exercise on cognitive function in the elderly : A systematic review and meta-analysis 1379

Riss4U ‘ ‘ KISS ‘ ‘ DBpia ‘ ‘ NDSL ‘
N= 2,643 N=322 N=75 N=157
o \ [ [
@®
E
= 4‘ Excluded overlap (N=521) ‘
= N= 2,676
S (Records after
deleting
duplicates)
. 4’ Excluded after screening of title and abstract ‘
% N=39
é_ (Screened E)erleUdfguaﬁﬁqr:Fsgm text review
records Mixed with cognitive disorder (n=3)
Middle aged women (n=1)
Survey (n=6)
jan) Review (n=10)
«Q
=R N=14
5 (Studies assessed
to be eligible
%: 4’ No control group (n=3)
= N=11
o meta-analysis

Figure 3.1 Flow chart of study selection process

3.2. 3 37} A3

HAFE=E 1498 & A2 68 8] Cochrane ROB (risk of bias)E Ag-3ste] H7}et A3
A9 B EA A vIER o] W A7 49, T2 wiZEA ol thg 7=l glo] viEE A¥
o] rta Fehst =Fo] 29elqdrt. wAEA Y] 23l Wgo] 33, 23l st 7lEe] gl =
2ol 3do)lon, AFFoixte} Aol et w7t A& w7 o] A=A AU B
E7He] Aol S wAA] kS Ao ® ddsto] 69 BF vEYo] W Aew Frisiglen, 4
7t tigk w7 T w7k o] AlBE A ko, w7 o] ARt IS AR e A
© g @eo] 61 BT HEYe] W 2107 Frisiit. gEhEdelA 639 BF W2 Zlo® |t

»

Hglow, Aud Baolx Ao e tiE thEeld 63 BE nEYe] Be Aoz FAsg
ot 2 9 HEY AFeAlE 7t the 2AREC] flo] 68 RF NER A0l w2 Aew HIekg
T} (Table 3.1).
Table 3.1 Risk of bias for randomized controlled trial studies
D ) Risk of bias
omain Unclear Low High

Random sequence generation (selection bias) - 4 2

Allocation concealment (selection bias) 3 3

Blinding of participants and personnel (performance bias) - 6 -

Blinding of outcome assessment (detection bias) - 6 -

Incomplete outcome data (attrition bias) - 6 -

Selective reporting (reporting bias) - 6 -

Other bias - 6 -

A FFL Y2 A4 8| o] RoBANS (risk of bias assessment tool for non-randomized
study) & AHEStel WK A3 AT QAL 8% BT HEdel e Aoz Brsglon, wa
Mgl glolAjt 18 Tto] ¥l Ro] wgkov] 7Ho] olol tlat 7o) o] BB Aow Brhs
oh ESPWNT AR 58 BF wELo] L Ao BsHon, BeAT AnAR
A 6ol MERol wotov] 27i0] 250 tig BRI Aol YA A2 AX s w0l
A7) ol %2 A0z BANAG. A97 AE oA AYHE U2 /EHYon 58 BT W

Zo] W Aoz }7kegitt (Table 3.2).
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Table 3.2 Risk of bias for non randomized controlled trial studies
Risk of bias

Unclear Low High
Selection of participants -
Confounding variables 7
Measurement of exposure -
Blinding of the outcome assessments -
Incomplete outcome data -

Domain

0o O 00 00—
'

Selective outcome reporting (reporting bias) -

3.3. 2ol ZHY A5 Aura 54

1499] =L 2001 dRE 2016 7R AFEZ 3%%%£%%*%ﬂmme3&+ﬂﬂ
2 RCT 6#, NRCT 8Ho|lon, 7 = HeEEA A= 7o §l= 3

6¥, NRCT 58 FAYLE sttt 5FAFI S AFolA e EEZ%“{%‘%“_
S G900 2 B R TRARE u fALEE 28, dlolZaaas 8EAY 18, £58
el 18, 824SR ATEE 19, Aol e
= 198, AR5 HEpil=5 19, A

29, oY 1des BE EE:L%EOH FAtaF (73) T 2
o] 71 go] 23} Agirh 2 2lo] HEME (thera band)E 283 2%5o] 3] 913l
st 32 g]oo]dS E83 2 FZR MR AUt SAASE 3371 8Ho o,
ok SA7IZE 8F7F 19, 1257) 39, 1657} 53, 2457 29 o & 16577} 7H% Wekth, SAHAE T+
Mini-mental state examination (MMSE)©¢] 6H 22 717 ©910 1 Wechsler adult intelligence scale
(K-WAIS)e°] 28, Digit span 5°] 23, Cognitrone test (Vienna test system)7} 1]l
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Table 3.3 General characteristics of studies included in systematic review and meta-analysis

Study N Sample size

Reference design  Subject —p o — Intervention Measurement Findings
1 Kim and Yoo ROT older o1 12 12 Group aerobic Drert spam tot Frontal Tobe cognitive function data
(2013) adults (68.204+2.53) (68.12+1.67) exercise60min, 3x/wk ' revealed that aerobic exercise group
X 16wks et al exhibited improvement compared to the
control group
7 Kimet ol NRCT | olderly 13 ) Combined exercise (walking Memory capacity Tn the below 23 scale group there was
(2009)* women (MMSE 234:6241:6) - & yoga) 40min, 3x/wk of CSOA & EEG significant improvements of memory recall
xSwke word memory, and delayed recall, and
changes of EEG activity 8 wave and § wave
8. Kim et al NRCT  elderly 16 Combined exercise (walking cs0A There is no different to change patterns
(2010)* women (MMSE 231:8241:8) - & yoga) 40min, x/wk among two groups
xBwks
12. Oh ot al. RCT older 151 73 78 Senior exercize(aerobic K-WAIS_congnitive The experimental group performed
(2007) adults (75.7845.85) (78.364+6.92) dance, streching, Rhythm function significantly better in memory, deduction
game) 50min, 3x/wk and problem solving compared to the
x12wks control group.12-week senior workout
improves the cognitive function
T3 Jung and Min | NROT  older o - - Snging program & physical MMSE After am, the experimental Eroup
(2001) adults exercised0min, 2x/wk significantly improves on caleulating and
x2dwks matching ability
on . oderly 20 Home cxercise program y After exercise program, the experimental
10. Hong (2011) Nrer wome ?, s 38 (69.19+£4.96) (69.50%5.98) (Yoga & Weight bearing MMSE group significantly improves on
resistance exercise)50min orientation, memory record and memory
3x/wk X 12wksx2(1step,
2step) record, memory review) was sign|
difference between groups
17. Kim (2010 RCT clderly 27 . 13 Recreational exercise pject assembly The exercise group.
(o1 women 14 (7846.6) (76++5.6) ‘vwg‘mm( 2 ;un» Thera, Sn'd’ dfm - m\bl;‘ cognition (object as
pand gymn 50min, s
s . of K-WAIS
To. Shon and Yoo ROT dely 21 R PP Combined ¢ (aerobic o The experimental group performed
(2010) romen 12 (78.75%7.77) (77.334+45.49)  exercise, thera band Gomnitrone f e significantly better in the cognitrone test
exercise) 60min, 3x/wk p— compared to the control group.
X 16wks Participating in the combined exercise
improved cognitive function
2 2009 older exercise program (fitness, Attention, immediate memory, delayed
(601) et al. after the exercise program
21. Shin and Shin NRCT older 70 d group exercise program MMSE Cognitive function was not significant
(2008) adults (Physical strength 28 (fitness, aerobic exercise. difference among groups (MMSE-K)
(651) 25-50% :12, musclo strength, balance)
> 50% : 30) 50-60min, 2x/wk X 16wks
22. Shin (2015)°  NRCT  elderly 27 27 Walking, Yoga,Korean MMSE Cognitive function was neither main effect
women (9: Walking 9: Yoga - dance 50-60min, 3x/wk in MMSE-K.
9: Korean dance) X 16wks
26. Han et al. ROT older’ 27 . acrobic exercise60min, MMSE-DS The exercise group had significantly
(2014) adults 18 9 3x/wk x12wks improved cognitive function scales of
(651) S-GDS and MMSE-DS as compared with
control group
27. Kim and Jin RCT elderly 23 - o Combined exercise ( Thera MMSE There was not significant difference scale
(2016) women band exercise, walk] between the groups in cognitive function.
33 Choiand Kim  NROT  older oy 30 32 MNSE After program, the cognitivefunction of
(2013) adults (65-74;11, >75:19) (65-74;10, two, three (weight training, the experimental group were significantly
>75:22) stretching) 50min, 3x/wk better than that of the control group.
*. Excluded meta-analysis, Exp: experimental group, Cont: control group, CSOA: Cognitive Scale for Older Adults, K-WAIS: Wechsler Adult Intelligence Scale, MMSE: mini-mental state examination,

Digit span test ctal. 1: Digit span test, Trail making test, Verbal memory test, Controlled oral word association test, Finger tapping tes.
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A A A 1‘%54‘_57_%01] 23 F 149 5 afar|EAdol 7ke e wf 11ds e = 3 29 44,
EFHAL 3 g3l AE BF3H HFAlo] (Hedges'g)E AH=3F 23S forest plot 22
A B Tk (Flgure 3.2). AA AT FFaHI7|+= Hedges’ g=1.05 (95% CI: 0.61~1.50)Z L}E}
U 2 232 UeEyE 085D AN 2554 7t wi$ 2 Ao g A4 4 ot (Cohen, 1988).
AN A7 o] AL FHANA A7zt Eate] s HlE °=82.3% (Q=56.61, p <.001)%
T5%E dol &2 o]d4S Helrka sjAE o Ut (Deeks 5, 2006).

Experimental Control Standardised mean difference

Study Total Mean SD Total Mean SD SMD 95%-Cl
4 Kim S.W_(2013) 12 800113 12 408 052 i —F— 430 275,586
12.0hY. 5. {2007) T3 1344 483 78 10.38 5 ] 063 [0.30;0.96)
14 Jung. Y. J. (2001) 30 103184 30 0097 184 =i 0.03 [047:054)
16.Hong, Y. {2011) 38 300001 30 218 D&Y 13 141 [087,1.94]
17 Kaim N 5. (2010) 14 1429099 13 1300 294 s 058 019 1.35]
19.:3hon J. H. (2010) 12 9743 130 12 7539 847 Po—E— 330 (2074700
20 Shin M. K. (2009) 42 519100 28 414178 [ 056 [007,1.05)
21. Shin M. K. (2008) 30 2670 280 28 2482 302 il 063 [010,1.16)
26. Han, J. H. (2014) 18 060 160 9 -1.20 150 —& 1.11 [0.25,1.97)
27. Kim, MB. (2016) 12 2230 310 11 21.60 320 - 021 [461,1.04]
33.Choi ¥ H. [2013) 30 2407 258 32 2040 288 - 132 [077,189)
Random effects model 311 283 o 1.05 [0.61; 1.50]
Heterogeneity: Faquared-82.3%, tau-squared={0.4279, p<0.0001

3.5. 2-PaIEA
H A7 AA o]AA o] I°=82.3% (Q=56.61, p <.001)Z eh} E3}=7]] o] AA o] th3t =t
A Aol dasitta sduo] Al S, £ 3;‘%#, 717y, SRETE 2E ¥4 (moder-

ators) 2 3o W E} ANOVAES AA3I3IT) (Table 3.4). ZA-53 ol % 27159 a5 Loli 7]
A EA48 A7 5 SAY TFE AR UEgeH, olF f4
% 2 Y 5z Eado] 29, UYmA & FZHT‘;‘ 25 771
2 233718 Jed A faEd HepEE o] 83 2522 Hedges’ g=3.39
(95% CI: 1.37~5.40)0]9eH, t}Zo] FAALF S F Hedges' g=2.37(95% CI: 1.00~3.73) ]t}
FAl e JD7e] QFFE Qp=12.66 (df=8, p=.124)F e} J7he] a7T7] Aol TAHL
2 oA g2 Ao= vgyth 3 %ZHQ—’F—Q] e AR 75 BAE gt A 243
Ay 29 33571 89H, £ 23]71 37 o9ty £ 33 Hedges’ g=1.34(95% CI: 0.81~1.87) 2]
ou 2o 23] Hedges’ g=0.41 (95% CI: -0.37~1. 18)E =t} 339 avar|yt ¢ & Ao g e
ou F X}:] Y] Qp=3.81 (df=1, p=.051)2 UYeh} TAFCRE [Foetx] g+ 2o eyt &
A7) 7kol] w2 ZA)e] T 7] BA o)A 165 Hedges' g=1.49 (95% CI: 0.63~2.35) 2 7b¢ Z.om o}
So] 1272 Hedges' g=1.01 (95% CI: -0.02~2.03)0] It} Jekzke] Qy=1.51 (df=3, p=680)2 L}
Bt BAACE {o5HA] 92 2o g et SAHEF e FA4Y aHa 7] E4d A= 4719
ZX ST % Vienna test Hedges’ g=3.39 (95% CI; 1.48~5.30)2.2 71 z1om K-WAISS] Hedges’
g=0.61 (95% CI: -0.45~1.67)2 7P &7=7]7F 2o Aoz vhebdeh. Ao 7k Q,=8.60 (df=3,
p=035)% el AR O R G913 Ao vebrith



1382 Bok Yae Chung - Ji Young Han

Table 3.4 Subgroup analysis by intervention, per week, duration, and measurement

Category subgroup k Hedges’ g _ RCl (%) Qb (p)
Lower Upper
Aerobic dance, streching, Rhythm game 1 0.63 -0.93 2.19 11.4
Aerobic exercise 2 2.37 1.00 3.73 13.3
Aerobic exercise, thera band exercise 1 3.39 1.37 5.40 5.9
Aerobic exercise, muscle strength, balance 2 0.59 -0.54 1.73 21.0
Intervention  Recreation, Thera band gymnastics 1 0.58 -1.18 2.29 8.9 12.66 (.124)
Singing, physical exercise 1 0.03 -1.57 1.64 10.5
Thera band exercise, walking 1 0.21 -1.51 1.94 8.6
Weight training, stretching 1 1.32 -0.30 2.94 10.2
Yoga, Weight bearing resistance 1 1.41 -0.21 3.02 10.3
3x/week 8 1.34 0.81 1.87 68.6
Per week 2x /week 3 041 -037 1as 314 OSLCOSD)
24 weeks 2 0.72 -0.52 1.95 20.8
. 16 weeks 5 1.49 0.63 2.35 40.4
Duration 12 weoks 5 101 002 208 800 0t (680)
8 weeks 1 0.58 -1.26  2.42 8.9
Digit span test et al. 2 1.80 0.60 3.00 15.5
K-WAIS 2 0.61 -0.45 1.67 20.3
Measurement  y rgpy 6 079 017 141 583 >60(03%)
Cognitrone test(Vienna test system) 1 3.39 1.48 5.30 5.9

k=Number of studies; Q, =Qvalue between groups; CI=Confidence interval

3.6. {4
dA7eEs 2 A A B TH

o] BlFAE R 93 £ FEA (publication bias analysis)& A .
277} EA5HE A Flsks WY F 3] Funnel plot2 584 38T EA)o RS stk
(Littell 5, 2008). Funnel plot A& 7|202 FUAL o7 EdHITo| Qe

gy B Oﬂ%LOML BT L% WFer 279 A7) wEtEe] Yol S {E A5t Trim-
and-fill HE &3] thA] E43FA ) (Borenstein 5, 2009). Trim-and-fill ¥H-& &8t 23} 1
2 QEZ| 2709 EH=7|7F YR e, BAH (adjusted) EFHZ7|E 0.728 Yeh} FrEHa s
1.0t} Zad al% & £ AT HAY &337]9 95% CIZF 0.19~1.242 e} &

TS g g doeng AFLAR FFS & LF+ ohza AT 5 Qlrh

4. =9

B ave esamel ool A5 nAE E3E A3 Aa) A A% AA5S 3
e ATES thgoR AAZ FAE B WERRAS NS o8 A3 FsEAel AAE
ATE F =99 253 AX] HAR 3,107 F A7) 47 N1E A Fe] AYH HF 148
2 ggoz AAH FATLS AASGEON, 1 3 AHA/E HET 5 A LBE o Wet
242 AAS F 143 F 20104 017 89, 201149 o)F 639 A7st £k 1 F
200192 A9 s 200749 ol F9] AFER ol AT Peuet FEER XYL AWl et
U8 AANSE BN A8 R 315 n AL Ao & 5

Z
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T 2ESTAE AAT wl 2714 oo Edsol AR Zow Asdn. = AL R F
TANA FEHR TREE FATE FALLELE FALLEL HollA ol &52 S
712, =3ltls S7M7IY @S S7HA AdolEssdt oluA Tue 45 sto] V1S
FIAZIAL AEF FEo] ST 0] 2 ke AaATIN, 3ot #EE A5 e 93
Al7lE B3 QAL Qe FRABAT T8 AAA 752 HE gl Ate] 98 3t

—

Cotman3} Berchtold, 2002).
A AFolAY FERBL 27, &7F Az, d=F, EF5AY, dojzy, dagoold, a5l

ZE 883 282F SOtk o F A7) fatadsoluAl Fael Akl FobA] ok A
<2 e +or ST Vgl 87HA o F=7t Aety] w2l sielellA el AU d
1 Wk Folth (Wennberg 5, 2006). 27k =AS0A 275 AT ABA L} 254
He) A8sY, 28 27 2 AZAAY A e ASS ARHCE fET £ e A2
& frEolgt & 5 At} (Hong, 2011). WHEAQ 25252 WA AFH A2 T4l et 7|
= F5 2 52 HEFSG AAAGELDY HE S7MA HE ALH o2 AFFo A W 3]
£ Wolstn B3 FAUN Fgol LT TS TS dl THAA TS nA AAHY A8}
£ W& 4 ot (Churchland ¥} Shenoy, 2007). T3t SHEWEE o] &3t A5 37 A1k ¢l
ol 4 A o] gdke T ' AHol Jon FHEW ofet ARk AATFeS I A
do) PAS FrBT 5 Jt TEA LFOR H2 LEFAE thol AHES T glc} (Phillip, Todd,
2003). webA ohgdt 2ERES & JEAe] LA FAAN FHACR IFEGA 5
g RS FEste ohE Fzrado] A 9 A 8o et

ATFZATH 1655 ¢ FALLTS ST = Digit span HAF (H71719]), Trail making HAF (9
A~

[SRE=1 pal
Z%98), verbal memory HAF (57+/X9 7]418), controlled oral word association A} (A]-F%

ox
=
=
02
[¢]
L]
o+
24
=
.
=
0
o
>
—
Mo
ot
N
"
N

R JAQ AES v ¢ S HAFgon (Kim¥} Yoo, 2013) 22 =1

1657 FA482%, TAthes, 825 (BEE o), ¥PF2E F4Y 252219 S Ny
st A APTY AFY AV 5 7 A5, 324 7199, A 7198, Ao} 40 dRT
I vlwate] EARCR FoJ3 FAS BT} (Shin, 2009). = 1237 =9 L5z g I (28L
)0l o] & K-WAIS (22971, v 27, Rgsrar] S$40)E AAIg 4

), F28 (RFEF7]), BASNZE (apgz2r])e] d=glen,
s8] Ak A4S Hlen (Oh 5 g

motion song AX, HIgoo]d &5 ) A= AANA AAE &

K-WAIS (WP 27], BgEE7))E S35 23 Aol vzl v BFLE7]7F fo 84 T4

2 A=A 24377 AAIS T MMSE (A

s 2 AEE A, ols) 2w JA)E SAS A%

5ol A e eHA S7kst Ao® Usgon, thE

S e
© 2] Aolvk Qi AL Ueitken (Hong, 2011), 1257 Alololo}2u¢ AN F MMSER

fru
i
o

243198 w AT 2P fAF Hol7k Yt Ao vehdth (Han 5, 2014). E3 165
ok Aol ME 188 BEY 2ERE UL AFY F MMSES 343 2% 4@ 227
o] AA7)59) Aol YW Aoz vpehton (Shinzt Shin, 2008), BeME AFeE} Arl2 7
A AZE BRLEL 1657 =Aoi4olA AT F MMSES 248 27} A9z G +2
© ohAE R4 B AATE AL BT RIS WolE A4S BIou F AW 719 Aol
£ gt Ao uehdtt (Kims} Jin, 2016). oleid A7 ok w oA 54, 2554 3
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393 ZAE 7] YolAE ARt Aolt ¢ 4 JOBE FF MEAA ATE 53 o F HAT

| 239 149 5 ER377F 7R 119
ARRALAS ol8oje] LEEA B2
+ Hedges’ g=1.05 (95% CI: 0.61~1.50

= —

AFoz Fostdnt. oy st AFe QoA 5T AA s S A<
], AT AAsHel thet meFEAolA FiasE T} AAFHe] AAA AAZ Arkar
Colombe} Kramer(2003)2] A Z23E A A= 2ottt 118 F 71 =

6027t & 1657 FAke25S Qo Al S & Digit span AL 522 21717

Hedges’ g=4.30 (95% CI: 2.75~5.86)2] &35 B9 om (Kim, Yoo, 2013), t}2o] & 33] u] 60&7+

S =743 AT ZE Hedges’ g=3.39 (95% CI: 2.07~4.70)8] &
= Bt} (Shon} Yoo, 2010). F AF BF 1659 A7+ Fom F 332 S5430lA
FEFHLE FALLEE X6t Jovt ddFH B olghke AbelH el Atk

< u] F4atheET HEPIEE o] 8% 25°] Hedges’

g=3.39 (95% CIL: 1.37~5.40) Z 7FF & 235 RJon AA&5I a7 #5277 Hedges’
2} S48 7e] =) Aol §o]EHA]

% 2o ettt & 557 AAVFl SAAA TS nAAT LEFPl oA 2 A
Atk ol B4l AH8d 2FRFol 23 o FEfolu A EYE W 7

ot gt Aoz B 4 :
A2 ET LTS EPHD do] 73 Aol7t G Ao B, S LFHYol B
247 wdd5o] & 5 LS Hof glo} AR 7)se] KT YowA LEFRe wE Aol Yeh)
A ke Aoz AR webd Bl 2 AR 25 RBL Al £52 S 2 AA7
FoTe BAY 4 Yok
25 7949 720 G EH}37)E BYS W 25715} 377} BHAA 7 Zort fo T ol
UA skskow], AR 1657} 71 E3a7)7h Bovt Zzkde] BE folg Aelt gl How
2~
-

dehdh e 2435 ASR 8%, 125, 1679 A4 FA7100] A4E ARl AR 2
Ao, 24375 3 29 F AAGEH A R 2719 FA 2RI 7 7P Ed Ae Ak
W AAHeR FA71200] A4 BIF AR B 5 Uck TRAW B ATolH AR =B}
11922 AgtAo|m g o] thgt A= RHEATE 53 AT o] it
EZAT o W2 A9 5337 BEAoA = Cognitrone test (Vienna test system)”} Hedges’
39 (95% CIL: 1.48~5.30)2 7P Zom A 1] FAHLRE {3 Aoz yelgrt. <1A]7]
=S 2A3F= o] 6Ho] MMSEES AR5l o MMSEL K-WAIS9]| 83 Digit span 53}, Cogni-
trone test (Vienna test system)2] &3}37|7} ©f & Aoz yelydr}. ojgjst dal= B Ao g4t
o) Aol 7k g A4 919l AT Belo] Y= AL AmEv], A4 wdle) 9 7)we] AL 5
sk o Qo] MMSEY K-WAIS =Rt 91A7]% | % o]
of BTS2 Hetshe o] AR, AA7)s TS 24 - Yt A ST L0l Ao A
o7 Alg "t}

¥ AT Aol 9 A4 RAES BgoE S8l QA N WAL S ol 2
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09

"
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= v o
W d72as< deEREAe AAstel I 238 AAReRN FF AA7s TS AT S
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T O F 293 4 5 e 1188 WeRRAsnh 1499

FEAANA FaiaesT THREE TAHORE o] TS 25 RHFCE Yoy ddFHT
B350 gyt ERTZVE AES A9 5 FAMZEIHL AR5 g=1.068 E EFT Qe
Aoz Yehgon, o|dAo] I’=82.3%% =7 Ueht A, 293 A4 A5, 27N, SAET
£ ZHEWHS (moderators) 2 3to] WEF ANOVAE AAe T REEARAAH] AW, 9 F
A Zg, SAZNTE EAFLE FoT A7t fled, SHETE T3 2ol7t Qe AR e
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Abstract

The purpose of this study was to evaluate the effect of exercise on cognitive func-
tion in the elderly through a systematic literature review and meta-analysis. For the
study purpose, 14 studies were selected through a systematic process of using several
databases and 11 studies were used to estimate the effect size of exercise on cognitive
function. Meta-analysis was performed using a random effects model, and the effect
size on cognitive function was calculated. The effect size for cognitive function of ex-
ercise intervention was Hedges’ g=1.05 (95% CI: 0.61~1.50), indicating a large effect
size. For heterogeneity, moderator analysis was performed using intervention, number
of times per week, intervention duration, and cognitive function measurement. Cogni-
tive function measurement was statistically significant, the other moderators did not
significant difference. Results support that exercise has significant positive effects on
cognitive function in elderly in korea. It also provided a basis that can be applied to

exercise intervention design for cognitive function.
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