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Purpose: A meta-analysis was conducted to identify the effect of cognitive improvement programs for the elderly
with mild cognitive impairment (MCI) in Korea. Methods: Five databases, as well as relevant reference lists, of
studies published from 2000 to 2016, were searched. Fourteen studies were identified. Quality assessments of
included studies were conducted using the Scottish Intercollegiate Guidelines Network checklist. An R program
was used to analyze effect sizes and to identify possible sources of heterogeneity among studies. The potential
for publication bias was investigated using a funnel plot, Egger's regression test and sensitivity analysis. Results:
The total effect size was large (Standardized Mean Difference [SMD]=1.44, 95% CI: 1.11~1.77), with cognition
based intervention (SMD= 1.77, 95% CI: 1.26~2.29) and exercise intervention (SMD=1.13, 95% CI: 0.82~1.44).
Statistically significant moderators were identified intervention type by meta-ANOVA analyses. Finally, no sig-
nificant evidence of publication bias was found. Conclusion: There is clear evidence that cognitive improvement
programs can greatly enhance cognition in elderly with MCI. Future research should examine the effects of
non-pharmacological interventions targeting elderly populations with mild-to-severe cognitive impairment in order
to develop and enhance the effectiveness of cognitive improvement programs in Korea.
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Duplicates removed

(N=8033)

Excluded studies

7 (N=3933)

Studies excluded with reasons (N=101)
Ineligible outcome (N=4)
No control group (N=27)
Ineligible statistical information (N=33)

Mo related instruments (N=17)
No independent effect size (N=3)
No pretest homogeneity (N=7)
No intervention type (N=10)

4251 Journal records identified
3 (W= . .
° Through RISS (N 7249?3 8830 Thesis records identified
= Through KISS (N=227)
3 : = Through RISS (N=5364)
i Through DBpia (N=418) -
£ - Through NDSL (N=3133)
g Through NDSL (N=479 ) N
H _ Through NAL (N=331)
= Through NAL (N=404 ) Through CINAHL (N=2 )
Through Pubmed (N=173 ) 9 =
] Through CINAHL (N=53 )
[ 1 Records identified through database searching
(N=13081)
=
£
£
T
@
]
w
y
p— Records screened
(N=4048)
£
5
5
“ Full- text articles assessed for eligibility
(N=1153)
5|
>
h]
L)
b}
=
<
£ Studies included in quantitative synthesis
(meta-analysis)
N=14)

RISS=Research information sharing service; DBpia=Database periodical information academic;
KISS=Korean studies information service system; NAL=National assembly library; NDSL=National
digital science library; CINAHL=Cumulative index to nursing and allied health literature.

Figure 1. PRISMA flowchart.

180  Korean Journal of Adult Nursing



Z2I0| S uf: M| ELE Al

o

A& ARESH] feliA AFE B, E2EEA}E, E237] o HE
A & s

a337] AL 98l A R version 3.3.2 (2016-10-31)[20]
2 Apgstol BASIIT 2 A BE 7o Zol7t o]
A% E&31H ot G 737] (corrected standardized mean dif-
ference)Q] Hedges'g (R A4 0|4+ Standardized Mean
Difference, SMD)[21], 95% A&7 HConfidence Intervals, CI)
I GE o185t ZF Bf=7)9f 71| (weight) S At
SHitt Bav =)= 2t A7) A4, S, 22 5
o] t}ekslo] 4 & 9 E (random-effects model) S 28510 £
431k

a3+37]9] o]A A (heterogeneity) SH71E 8l WA A|Z+
2 B71= 9|3l forest plot< A H ot A A H4HI QS
4r&3}al Chi-square®] AF7HH A o2 A S HAISHA
o, FA|A Qo] Bl fIsA F Al gt AR &
Ake] H] &2l 1P ghg AbEstgltH16]. E3HA7] 9] o] WA &
Asl] Qs 2 aTEA o2 mg ANOVA (87424
[RCT/NRCT], £33 gj[Journal/ Thesis], thAA9] Ad
[Female/Mixed], S EF[A78t5A / &55A[10]], &
% =7 [MMSE/ Ohters]) 2 v E}3] 7] 54 (2 %, v} ] Z4)
AIZE, S8, SA717h = A A s AT

upR|eto 2 MAH oA S f7rt EASH=A] A
17] 9] funnel plot B3 A|zH4 © 2 213k}, 274

2 93 BAA E47H 2l Egger's regression test [22]
shuizhy 242 AN

re

23

M
(=]

1. AR =20

MO
Jim

# AtollA A 149 A59] B4d& £4%H 2 = Table
13} 2} & 149 9] =52 2007 13H(7.1%), 2010 130
(7.1%), 20129 3% (21.4%), 2013 2% (14.3%), 20149 67
(429%), 20159 1H(7.1%)°I{. B H= sh&A] 109
(71.4%), A, BIAF 8Hl =1t 43 (28.6%) 0] itk A A= RCT
47(28.6%), NRCT 10% (71.4%)°] 1 th. A7t/ AtlM = o
A =Qluke tjAko 2 $F =Fo] 33 (21.4%)0] 3L, AR A3
& 604 o1 T (7.1%), 71 9] ollA= 664 o) tiiye = ot
Utk EE = AT 2489 ollA F o 307 o], vl
T2 Fa 8gollA FHof 3290tk AT Bae AGARE]

(Community) 7#(50.0%), 8% A (Nursing facilities), =914
T8 Y (Geriatric hospitals), 1=9157FE S X E](Day care cen-
ter)7} 2+ 13 (7.1%) 0] R 21, | o] 2] YAl E] (Dementia Sup-
poring Center, DSC)7} 2% (14.3%), F-A1 & ¢l F2a7} A A|
SR g2 =2l 28 (14.3%) 013 TAFTF=E UA7|H
A 7#(50.0%), 5=A 7H(50.0%) 0] At} LA F o2 4F
a0 A7) A AE 22w, Leanued
A7t 225, BEAskA o] 2A S AX A 229,
AT AR 2 8 Lol 2, BEH 047 25 283 A7)
A Z2a30] ZH1H(7.1%)01% o™ QA& Z=2T70] 2
H(143%)01h LEsAe LfLE =209, JEIF
Z2OY, $5F T2OY, SNE 5, A3 HE &
&3 AA2eF 229, faoold ¥ A= 22T,
A & z2ao] ZF 1H(7.1%) ] At v 3] SA At
© 24 3024 Zt) 9030] I} 3050] 19(7.1%), 502 5
H(35.7%), 60 631 (42.9%), 90+ 21 (14.3%) 2.2 605-0] 7}
& BT SAB T 24 85]of| A X 483] = 123, 243
7} Z¥2; 4 (28.6%) 0.2 7HAF Wk SR 7|7 F A 4F
ol 4] 485714 943, 1227} 7 (50.0%) 0.2 715 w3tk ol
A7) SHEFE & 8744 S77h A8 Q=0 MMSE
£ AHEF ATTH 0B (714%), 7 B =78 g7 A7
41 (28.6%)0 Ut AHEE =S AHEY, Aoz
74 g2 AHEE AL e A A B F A= TR Ho] Al
Bl Z AH(Mini Mental State Examination, MMSE)E& $t=%
oz AT = o] HAldE HAHMMSE-Korea,
MMSE-K; MMSE-Korean Version 1, MMSEK1; Korean
MMSE, K-MMSE; MMSE in the Korean Version of the
CERAD assessment packet, MMSE-KC; Korean Version of
MMSE for Dementia Screening, MMSE-DS)7} Q1 i th. A &3t
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Table 1. General Characteristics of Included Studies
Subjects Intervention
No Author Study Settin - Outcome
(year) " design Gender Age Exp. Cont. 8 Type Length Sessions Duration |1 oasurement
(year) (m) () (min) (wks)
1 Choi&Kim ] NRCT M Over65 30 32 Community Exercise 60 36 12 MMSE-K
(2013) program
2 Choi&lLee J NRCT F Over75 27 26 Community Recreational 50 12 6 MMSE-KC
(2012) combination
gymnastics
program
3 Chuetal ] NRCT M Over65 21 19 Community Cognitive 50 12 6 MMSE-K
(2007) behavior
program
4 Hong T RCT M Over65 10 12 Community Resistance 60 24 12 K-MoCA
(2013) exercise
5 Jeonetal ] RCT F Exp.7647 17 17 Nursing Elastic band 60 36 12 K-HDS
(2014) Cont. 79.35 facilities exercise
6 Ji&kKim ] NRCT M Over65 18 18 DSC Cognitive 90 8 8 MoCA-K
(2012) reinforcement
program
7 Kimetal NRCT M Over60 17 15 Geriatric Cognitive 30 12 4 MMSE-K
(2010) hospitals training
program
8 Kim T NRCT M Over65 28 24 Community Cognitive 60 10 5 MoCA-K
(2014) intervention
program
9 Kong&Kim ] NRCT M Over65 28 26 Community Integrative 90 24 12 MMSE-K1
(2014) cognitive
training
program
10 Lee& Choi J NRCT F Over 65 8 8  Community Aquatic 60 36 12 K-MMSE
(2014) exercise
11 Lee T RCT M 65~80 18 18 N/R Gym ball 50 24 12 MMSE-K
(2012) program
12 Lee T RCT M 65~80 15 15 N/R Swiss ball 50 24 12 MMSE-K
(2014) program
13 Limetal J] NRCT M Over65 14 15 DsC Occupational 60 48 48 K-MMSE
(2015) therapy and
music therapy
14 Youn J  NRCT M Over65 10 11 Day care Integrative 50 12 6 MMSE-DS
(2014) center arts therapy

Pub.=Publication; Exp.=Experimental group; Cont.=Control group; J=Journal; T=Thesis; M=Mixed; F=Female; N/R=Not reported; RCT=Randomized
controlled trials; NRCt=Non-randomized controlled trials; DSC=Dementia supporting center; MMSE-K=Mini mental state examination-Korea;
MMSE-K1=Mini-mental state examination-Korean version 1, MMSE-KC=Mini metal status examination in the Korean version of the CERAD assessment
packet; MMSE-DS=Korean version of MMSE for dementia screening; K-MMSE=Korean mini mental state examination; MoCA-K=The Korean version of
montreal cognitive assessment; K-MoCA=Korean-montreal cognitive assessment; K-HDS=Korean version of hasegawa dementia scale.

2 5853, YR s g Lslelo)F Lol dgt i go] AR A 2AR SRedn naeigt A g gx
A&Ho] I Rt 5A4 AZ AT 2N FRYAZ 9 Aol FAAIT GFBolglor], BE dTo|H AT w4
SASA L ANEA G 2 A AR G2 A ZHL YeH AR E} EYEs) Sy YRS A18S
A B43 AR AT AR, F AT ol e ok DA Qe RS 6ol AT, X 87 =R g
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2o s1t37|

AEE 149 9] A3Le] F3137| & A&E3)Y] forest plote
2 Uehd 4 3= Figure 29 Zoh. 1A d419] avt=7|=
SMD=1.44 (95% CI: 1.11~1.77, p <.001) 2 EAH o2 59
A 2 &a=71E veRi e w[23], WA axt=7) of Bt o
AL P=62%(Q=34.56, df=13, p <.01)& F7H =] 0|2
d& vErsitH16].

AR5 S 20 SAFF e =7 S 4
B, Q12]7]8kEA)(SMD=1.77, 95% CI: 1.26~2.29, p <.001)
9} L= 27 (SMD=1.13, 95% CI: 0.82~1.44, p <.001) 2% &
Aoz FosHA 2 av=7][23]5 Herth(Figure 2). E
AR A A=) 7 eFA ] A=Y HehbE 2
Al YeRth(Figure 2).

Experimental Control
Study Total Mean SD Total Mean 8D
Chu etal(2007) 21210500430 19
Ji&Kim(2012) 1822890 3430 18
Kim et al(2010) 1724500 2620 15
Kim(2014) 26230001570 24
Kong & Kim(2014) 2821350190 26
Limetal (2015) 14242102080 15
Youn(2014) 10 21,800 1660 10

Choi & Kim(2013)
Choi & Lee(2012)

30 24.070 2.560
27 23.960 3.070

Hong(2013) 10 21.700 3050 12 20500 5.050
Jeonetal2014) 17 18882 2315 17 15.352 2289
Lee & Chai(2014) 824210 1430 8 22000 1410
Lee(2012) 18 21020 1950 18 19.430 1.980
Lee(2014) 15 21880 2130 15 18.320 2.380
Random effects model 261 255

Heterogeneity: I = 62%, 1 = 0.2418, p < 001
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AR at=7] o] gt o] dAL S 9] o] -AS YEL
WTh(1’=62%)[16]. whehd A7t Z3}=7]7} T2 o] G o
gt ejo] ast A o2 wste] 2 aIEAS A A5
o}k $A% 0 2 HEY H4E R HHSE 31o] HEf ANOVA
£ AASHTE AA, AF4A 24 NRCT =& (SMD=1.61)
o] RCT =E(SMD=1.02) ¥t} £3}37]|7} 2 R o2 eyt
Aok & A 7 a37)7 SAH 0 2§93t Zpol= glith
(Qv=2.63, df=1, p=.105). EA), ZHF L= st&A] 9] 5313
7]1(SMD=1.64)7} 8}¢]i=50] F1}57](SMD=0.99)Hc} =
A Jebt A g, & e 7 a3137]) = SAH SR foe &}
o]7} 91 THQu=3.46, df=1, p=.063). AR, hAF=}F] A2
o] 7t A el BEE 23S -2 A3157](SMD=1.48)
7} S wQluhe tiAFo 2 §F H 3] (SMD=1.26) 2.t} %]
TF 11 &poli= FAH 2 FolshA] ekotrh(Qu=0.14, df=1, p=
707). A, ZAE A= QA7 8HEA] 2] Z3437](SMD=
1.77)7} £5ZA) 9] £3}37)(SMD=1.13) 8.t} ZA] Lrefyto
o] 71 2jo]= BA| 2 0 2 50|51 ATHQu=4.43, df=1, p=.035).
TR, 24 = Lol A= MMSEQ] &3}37](SMD=1.56)7} 7]

Standardised mean

difference SMD  95%-Cl Weight

| —— 301 [208.394 6.1%

- 15 (080232 73%
—F— 180 [096,264] 67%
- 129 [069,190] 85%
P 257 [184:331] 75%
- 114 (034193 70%
—F— 115 (0821 59%
b
. 3 132 (077188 8.9%
= 107 [049:165] 87%
- 027 [05T,1.4] 6.7%

= 150 (07322 1%
147 [033.261 49%

- 079 [011;147)  79%
—— 153 (071,23 68%
@

& 1.44 [1.11;1.77] 100.0%

Figure 2. Forest plot of the effects of cognition improvement program on MCI elderly.
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B ZHET0) H7](SMD=118)50} A5k 2 Zpol = B
A o2 80543 GTHQL=1.00, df=1, p=.316)(Table 2).

7] 9] o A4 o] it wlERS] FEA S AAF A H
E37](Z=0.97,95% CI: -0.01~0.04, p=.334), u 3] SAA|7t
(Z=0.81,95% CI: -0.01~0.03, p=.418), SA| 314(Z2=-0.67, 95%
CI: -0.04~0.02, p=.505) 1|1 ZA7|7HZ=-0.66, 95% CI:
-0.04~0.02, p=507)°] T3t A EFE AR AT} I A A0
= §ol31x a9k

5. 9170 FZQBEN

A7gE A2 2] e A5 918l funnel plot #4-&
FalA £ FE 4 (publication bias analysis)= A A5}
th. Figure 35 A9 B 712 A& S4H 22 297 A4
o 25 BRI o it A St 7 B4 fls
ZF Ao anar)el FEeAete] wA of tiet 3]AEA
(Egger's regression test)S A A|814111[22] 1 2 #}Z bias=
2,00 (t=0.87, df=12, p=402)2 EAH 02 Z7+0 87}

WA B4 (sensitivity analysis)2 £4]9] 7|04 Y&
of wie} 2 17t o B A ¥ Slsh=A] H Eshs EA R o TH24].
£ ojd SR AT EAY E= TR o AA B 2}
2717} o] eIl A7l Aokt s} RS
Zahe Ao] Tzt BAe) BHjolri{2e]. 24 7123 42

Table 2. Result of Moderator Analysis by Meta-ANOVA

Lol2%

BShAAE 23 ¥Isk sk Ueh A ofeche o AT
A2/ 4 Slek. Figure 3eflAleh o] & ¢179] wlghy £412
The 2 A2 A S-S ol = A B A7) 1449} 2
A theA) gol Al S Leb 3 9182 & 4 e,

fe

2|

2 A3E melEAS E3) 20006 2E] 2016\ 7kA] U
MCI =91& iAo 2 3 QIA)7 |5 4 22 a9 9] 7137
E ARSI, SA AT A A Q] BAS ghefgho 24, =
MCI =Q1-& t 0 2 81 QIX]7| 5 P4 T2 W S $
SHAAH A E AT A 2R At F13,08170 9] =&
o] IxH o2 FAME gl on, FEH =E-S A|AsL A7
Fof| uhet 2 149 9] =Fo] Ag= ek

A H =50 B AT EH, 2000 o Z817]of Wk
E=E2 919101, 2010 o] & hiH =Fo| 13U 2 A4
=R I RES A5t o] = v A HTEEH et
o\ A 2|ufjof] gt Q14] o] FA 3] F7FetA 7 [2] R o2 37
Hot A7AA = RCT A7 QA7 |5 3 22 80 a7t
£ gholgh o2 wiEHEA AF9-11]0] Hls] A& o2 A
ou, bt ulj A 29 7} o] F =7 H of] gk A A 2 A
T RE3Hh o] Ukl A X|uf M 1= 7} x| ol A
AFHE T ohofet U g Eo 2[2] 243 & 4= glch wet
A Z2 o] gakE "ot J eS| F58H] HAsA=RCT A
T A &HQ F7PL B astH, ol +PT AL ALY S TR
3l Zo] asith AT FARE A7 7H woke
o, FHH o2 AW EY = EXH, 9%, F2Y, =2AF

95% CI
Variables Categories K SMD P (%
& Lower limit Upper Limit (%) Q)

Study design RCT 4 1.02 0.46 1.59 53.2 2.63 (.105)
NRCT 10 1.61 1.23 1.99 60.8

Publication type Journal 10 1.64 1.25 2.02 594 3.46 (.063)
Thesis 4 0.99 0.49 1.50 47.6

Gender Female 3 1.26 0.83 1.69 0 0.14 (.707)
Mixed 11 1.48 1.07 1.89 69.8

Intervention type Cognition 7 1.77 1.26 2.29 66.9 4.43 (.035)
Exercise 7 1.13 0.82 1.44 20.7

Tool type MMSE 10 1.56 1.14 1.98 66.4 1.00 (.316)
Others 4 1.18 0.66 1.71 515

K=number of studies; SMD=standardized mean difference; CI=confidence interval; Q,=Q-value between subgroups; RCT=randomized
controlled trials; NRCT=non-randomized controlled trials; MMSE=mini mental state examination.
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Figure 3. Result of publication bias analysis.
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Appendix 1. Search Terms and Expressions

*Pubmed: 2000 o] 4 2016 57}

- ((("cognition disorders"[MeSH Terms] OR("cognition"[All Fields]
AND "disorders"[All Fields]) OR "cognition disorders"[All
Fields]) AND("asian continental ancestry group"[MeSH Terms]
OR("asian"[All Fields] AND '"continental"[All Fields] AND
"ancestry"[All Fields] AND "group"[All Fields]) OR "asian con-
tinental ancestry group"[All Fields] OR "korean"[All Fields]))
AND program[All Fields]) AND("cognition"[MeSH Terms]
OR "cognition"[All Fields]) AND("2000/01/01"[PDAT]: "2016/
05/31"[PDAT])

- ((("cognition disorders"[MeSH Terms] OR("cognition"[All Fields]
AND "disorders"[All Fields]) OR "cognition disorders"[All
Fields]) AND("asian continental ancestry group"[MeSH Terms]
OR("asian"[All Fields] AND "continental"[All Fields] AND
"ancestry"[All Fields] AND "group"[All Fields]) OR "asian con-
tinental ancestry group"[All Fields] OR "korean"[All Fields]))
AND("exercise"[MeSH Terms] OR "exercise"[All Fields])) AND

("cognition"[MeSH Terms] OR "cognition"[All Fields]) AND
("2000/01/01"[PDAT]: "2016/05/31"[PDAT])

- ((("cognition disorders"[MeSH Terms] OR("cognition"[All Fields]
AND "disorders"[All Fields]) OR "cognition disorders"[All
Fields]) AND("asian continental ancestry group"[MeSH Terms]
OR("asian"[All Fields] AND "continental"[All Fields] AND
"ancestry"[All Fields] AND "group"[All Fields]) OR "asian con-
tinental ancestry group"[All Fields] OR "korean"[All Fields]))
AND("therapy"[Subheading] OR "therapy"[All Fields] OR "the-
rapeutics'[MeSH Terms] OR "therapeutics"[All Fields])) AND
("cognition"[MeSH Terms] OR "cognition"[All Fields]) AND
("2000/01/01"[PDAT]: "2016/05/31"[PDAT])

*CINAHL: 2000 o]l 4] 2016\ 5¥7}A]

-Cognition disorders korean AND program AND cognition
-Cognition disorders korean AND exercise AND cognition
-Cognition disorders korean AND therapy AND cognition

Appendix 2. Studies Included in Meta-Analysis
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Appendix 3. Quality Assessment of Studies Included in Meta-Analysis

Item study ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14

An appropriate and clearly

. Y Y Y Y Y Y Y Y Y Y Y Y Y Y
focused question
An adequate concealment N N N Y C/S N N N N N C/s C/S N N

Double blind about treatment

allocation N N N C¢/s ¢/s N N N N N ¢/5 ¢/5 N N
Baseline homogeneity Y Y Y Y C/S Y Y Y Y C/S Y Y Y Y

The only difference between

. Y Y Y Y Y Y Y Y Y Y Y Y Y Y
groups is the treatment

Use valid and reliable Y y Y N y Y N Y Y y Y N y Y
measurement methods

Dropout rate 11 9 7 0 0 23 0 16 4 0 14 17

Perform analysis as assigned N N N Y Y N Y N N Y N N Y Y

Homogeneity of

. . Y Y Y NA NA NA NA Y NA NA C/S C/S NA NA
each experimental site

Total quality assessment + + + ++ + + + + + ++ 4+ + +

Y=Yes; N=No; C/S=can't say; NA=Not applied; ++=High quality (All or most of the criteria met. Little of no risk of bias. Conclusions unlikely
to be changed by further studies); +=Acceptable (Some of the criteria met; Some fault in the study with an associated risk of bias. Result may
change in the light of further research).
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