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Effects of Exercise Intervention on Cognitive Function in Institutionalized
Elderly People with Dementia: A Systematic Literature Review and
Meta-analysis

Su Young Jeon', Kyung Min Park?
"Department of Nursing Keimyung Univeristy Graduate Schoo, *College of Nursing Keimyung University

<Abstract>

Objectives: This study conducted a meta-analysis of the effects of exercise intervention in improving
cognitive function among institutionalized elderly people with dementia. Methods: For data analysis,
PubMed, Ovid-MEDLINE, CINAHL, Cochran Library, RISS, DBpia, NDSL, KISS of studies published
from 2000 to 2019 were systematically reviewed. Through this process, the average size effect of each
variable was calculated and moderator variables were explored. Fourteen studies were identified and
key words for searching included ‘dementia’, ‘exercise’, ‘cognitive function’. Cochrane’s risk of bias for
randomized studies was used to assess methodological quality. Data were analyzed using the R
package version 4.0.2 program. Results: The total size effect of the exercise intervention program was
average (SMD=0.52, 95% CI. 0.33~0.71, p<.0001). Statistically, moderator variable analyzed according to
intervention type using meta-ANOVA showed no significant difference. Finally, no significant evidence
of publication bias was found. Conclusions: The results of the study show that the exercise intervention
is effective in improving cognitive function in institutionalized elderly people with dementia. Future
research should examine the effects of non-pharmacological interventions targeting institutionalized

elderly people with dementia in order to enhance their cognitive function.
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<Table 1> General characteristics of included studies

Intervention
No Author ~ Pub  Study Gender Exp. Con Inter— Settin [Length(rrin)/ Outcome
(Year) . design  (Age, yr.) (n) t.(n)  vention type 9 Sessio/ measurment
Duration(vik) ]
* Stretching MMSE
Cho M * Aerobic Geriatrics GDS
! (2010) T RCT (Over 65) 1515 resistance  hospital 60/48/12 IADL
exercise QOL
) * Rhythm . MMSE
2 (ZC&O(')) T RCT (Ovef e 10 8 ewcse WSS o248 CERAD
Dance GDS
MMSE
Go M * Gymnastics Nursing LOTCA
8 (2018) TRCT (Over 65) 29 2 Ball excercise home 50/30/6 GDS
ADL
s Aerobic o MMSE
4 (I;g?g) J  NRCT (ngl 60) 16 10 resistance i%”satirt'gls 80 95//81 6-24 TUG
exercise P SPPB
Ji M Nursing MMSE
5 (2003) T NRCT (Over 60) 17 20  *Hand exercise home 90/16/8 igf
MMSE
Kim & . . GDS
6 Co 4 RCT o 6 1515 o oombined  Getalies  gyagy1o UG
(2010) P ADL
QOL
*Mat  exercise
Kim M * Walking Geriatrics
/ (2008) T NRCT (Over 65) 212, Group hospial 35/24/8 MMSE
exercise
Lee et ! o MMSE
8§ a. J RCT (ng' e 1515 ok Coralios 30jou18 BBS
(2011) g o FIM
MMSE
. BBS
Park & * Walking , Y
9 Km J RCT M 20 20 - Band NSO gypgqp  Strtostand
(2010) (Over 65) exercise home test
Timed up &
go test
MMSE
Park M *Aerobic Nursin BBS
10 T NRCT 17 17 resistance 9 60/24/12 Bathel index
(2008) (Over 63) ) home )
exercise Time up & go
test
* Hand exercise Day MMSE
Ryou M * Stretching Electro
ooy TORT oerss) 2 2 physical G 40712/ cephalo-
; center
exercise, graphy
Son et M vx./aL:we 2amil Day car MMSE
12 al JORT ergy 616 Baﬂ erercise cémere 60/40/8 ADL
(2010) BBS

* Eurhythmics
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Intervention
No Author ~ Pub  Study Gender Exp. Con Inter— Settin [Length(rrin)/ Outcome
(Year) . design  (Age, yr.) (n) t.n)  vention type o Session/ measurment
Duration(wk) ]
Wang M Hand Nursin
13 etal J  NRCT 8 8 movement 9 30/36/12 MMSE
(Over 65) ) home
(2009) exercise
Yu et M E Eydé% met e.r Day care MMSE
14 al. J  NRCT 12 12 g‘ Y 35/40/8
(Over 65) exercise center BBS
(2013)  Tai Chi

Pub.=Publication; J=Journal; T=Thesis; RCT=Randomized controlled trials; NRCT=Non-randomized controlled trials;
M=Mixed; F=Female; Exp.=Experimental group; Cont.=Control group; MMSE=Mini mental state examination;
GDS=Geriatric depression scale; RDRS=Rapid disability rating scale; CSDD=Comell scale for depression in

dementia; QOL=Quality of life; CERAD=Consortium

to establish a registry for Alzheimer's Disease;

LOTCA=Loewenstein occupational therapy cognitive assessment; ADL=Instrumental activities of daily living;
TUG=Timed up and go test; SPPB =Short physical performance battery; BBS=Berg balance scale;

FIM=Functional independence measure.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean sD Difference SMD 95%-Cl Weight
Cho (2010) 15 060 52500 15 -067 52500 ——— 024 [048:095 70%
Choi (2010) 14 310 57000 14 062 57000 —— 042 [033;117] 64%
Go (2018) 29 14134700 29 -0.89 34700 — 065 [012;118] 127%
Hong (2012) 16 204 36700 10 -067 36700 f 072 [010;153] 54%
Ji (2003) 17 23323000 20 -1.31 2.3900 —=—— 149 [075223] 66%
Kim & Cho (2010) 15 060 52500 15 -0.67 52500 024 [-048:095 70%
Kim (2008) 12 017 18900 12 -067 1.8900 — & —— 043 [038;124 55%
leeetal (2011) 15 08015500 15 050 15500 019 [053:091] 70%
Park & Kim (2010) 20 11840000 20 -212 4.0900 —rE— 0.79 [014;144] 86%
Park (2008) 17 118 40900 17 -2.12 4.0900 — & 079 [009;149) 73%
Ryou (2018) 22 05931800 22 009 31800 015 [0.44;075] 102%
Son etal. (2010) 16 -0.13 05100 16 -0.32 0.5100 0.36 [034;106] 73%
Wang et al. (2009) 8 1.63 20300 8 0.00 20300 076 [0.27;178] 34%
Yuetal (2013) 12 -1.36 58100 12 -2.25 58100 ¢ 015 [065095 56%
Random effects model 228 225 : | | ; 0.52 [0.33; 0.71] 100.0%

Heterogeneity: I* = 1%, 1° = 0.001 5. p=044

<Figure 2> Forest plot of the effects

2337)(SMD=037) Btk ZiA%L, 1 Apole F
ARSE FoJ3tA] FUTHQb=2.67, df=1, p=.102).
A, £5FA e 303 oY LFF A9
E#37](SMD=0.61)7}F 303] m|%t ¢ g A3}
A7)(SMD=041) 20+ AR, 1 Aol FAFH S
2 Fof3kA FUTHQL=0.85, df=1, p=2358). AlA,

EEFA 7R 105 o &5 Ao ava
7)(6MD=059)7} 105 w|gke.

(SMD=040)Bth Z AT, 1 Aole FAXHZ
o)8kA] AUTHQD=0.79, df=1, p=374) <Table 2>.
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<Table 2> Moderator analysis results by meta-ANOVA

A Systematic Literature Review and Meta-analysis

95% Cl

) ) - 270,
Variables Categories n SMD Lower Limit Upper Limit 1°(%) Qb(p)
Length of >60 7 0.37 0.12 0.62 0.00
intervention 2.67(0.102)
(min) < 60 7 0.73 0.38 1.07 0.29
Session of >30 6 0.61 0.31 0.91 0.31
intervlention 0.85(0.358)
<30 8 0.41 0.12 0.70 0.00
Period of >10 5 0.59 0.31 0.88 0.29
intervention 0.79(0.374)
(wks) <10 9 0.40 0.09 0.7 0.00

SMD=standardized mean difference; Cl=confidence interval; Qb=Q-value between subgroups
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-05 00 05 10 15

Standardised Mean Difference

<Figure 3> Funnel plot of effects
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