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Abstract This study was conducted to qualitatively analyze the selected research through a systematic
review to find out application method, outcome measures, and intervention effects of dual task. We
searched for published studies from January 2010 to December 2019. Electrical database were PubMed and
ProQuest. Search terms were ‘dual task’ OR ‘multi modal’ AND ‘mild cognitive impairment’ OR ‘dementia’
OR ‘Alzheimer’s disease’AND ‘intervention’ OR ‘rehabilitation. There were 8 studies selected finally. The dual
task was applied not as a single intervention but as a combined intervention with other exercises. The
contents of dual task were consisted of motor and cognitive tasks to be independent each other. The
outcome measures included general cognitive function such as MMSE and CERAD, executive function, and
memory. Additionally the dual task cost was also used to identify the direct improvement of the dual task.
This study could provide informations of dual task application on elderly with cognitive impairment.
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Chen & Pei, 2018

Lemke etal, 2019
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Parketal, 2019
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Green circle() : low risk of bias, Red circle(-) : high risk of bias,
Blank : uncertain risk of bias.

Fig. 2. RoB summary of included studies
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Table 1. General and clinical characteristics of subject

Initial Cognitive level Baseline
. . Number (women,%) Age, mean(SD)
No. Author Diagnosis MMSE score, mean(SD) Group
IG® CG*® IG CG IG CG Differences
Makizako et al ) 25 25 R
1 201 MCI 48%) @a%) 75.3(7.5) 76.8(6.8) 26.8(1.8) 26.6(1.6) NS
2 Park 112 MCI 25 2 0.55(6.46 2.76(5.3 24.6(2.6 24.4(3 -
ark et all21] 65%) 71%) 70.55(6.46) 72.76(5.37) .6(2.6) A43.1)
g Schwenket Dementia 26 % 80.4(7.1) 823(7.9) 21009 217029 NS
al[22] (65%) (63%)
Lemke et al . 56 49
4 23] Dementia (70%) (76%) 82.7(6.2) 82.6(5.8) 22.2(2.8) 21.5(2.9) NS
Suzuki et b 25 25
5 all24] aMCl 48%) @a%) 75.3(7.5) 76.8(6.8) 26.8(1.8) 26.6(1.6) NS
6 Suzuki et MCI 50 50
all25] (50%) 48%) 74.8(7.4) 75.8(6.1) 26.8(2.3) 26.3(2.7) NS
. 16 18
7 Liao et al[26] MCI (75%) ©1%) 73.1(6.8) 75.5(5.2) 27.2(1.6) 27.2(1.6) -
Chen & . 15 13
8 Pei.[27] Dementia 60%) 38%) 77.3(9.4) 77.3(10.0) 16.4(7.3) 17.93.7) NS

®MCI : Mild Cognitive Impairment, ®aMCl: amnestic Mild Cognitive Impairment, °NS :

variables and chi-square test for categorical variables), °IG: intervention group, °CG: control group.
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Table 2. Application method of dual task, intervention, and outcome in included studies

. Motor—
DT training i Int i C itive Out
No Ador proportion cognitive Intensity ntervention ognitive Outcome
contents
WP PP IT CT IG CG Assessment & Results
~aerobic ex.
Maki . *strength ex.
40 sessiors .
zako . K *postural *educatio
1 x x (@in, twice a «DTC : -
et al balance n classes
week, Grontre) -
[20] retraining
*dual task
*Modified ADAS-Cog: +
Park 2 sessions estretching ex. *MMSE: -
*no
2  etal x x (110min, once: aerchic ex. ) ) *DST: +
intervention
[21] aweek, 2vks) <balance ex <TMT-A: -
+dd task (30mim) *SDST: +
«flexibli
Schw . ) eX‘_ ity +DTC in cognitive performance(Serial 2 forward): —
24 sessiors *resistance ex. exerdse . . .
enk o ) ) +DTC in combined performance(Serial 2 forward):—
3 x x (120in, twice *balance ex. ~calisthenics ) " .
et al ) +DTC in cognitive performance(Serial 3 backward): —
awesk, 12nks) edual task (15min) kel gaes ) ) )
[22] ) +DTC in corrbined performance(Serial 3 backwerd): +
while seated
«Serial 2-forward calculations: + (only after
*dual task *placebo . K
) . intervention)
(15-20min) training . ) ) .
. X «Serial 3-backward calculation: + (after intervention
Lemke 20 sessions «Exergaming for the
L & follow up)
4 et al x x (Qmin, twice a *motor upper o . .
K *DTC in serial 2-forward: + (after intervention &
[23] wieek, 10nks) learning body
. K follow up)
exercise while . . . .
*DTC in serial 3-backward: + (after intervention &
program seated.
follow up)
*MMSE: + (at 6m & 12m)
strength ex. *WMS-LM1: + (at 6m & 12m)
Suzuki 80 sessions «aerobic ex. X *WMS-LM2: -
. . . *education
5 et al x x X (Drin, twice *balance retraining «DSC: -
program
[24] a ek lyea) dual task <LVFT: + (at 12m)
*CVFT: -
*SCWT: -
All MCI (n=100)
*MMSE: -
*stretching ex. *ADAS-cog: -
*strength ex. *WMS-LM1: -
Swzuki 14 sessdas «aerobic ex. X *WMS-LM2: -
o «education
6 etal x x X (Drviny bveckly, *postural
rogram
[25] Gronth balance prog only aMCI(n=50)
retraining *MMSE: +
*dual task *ADS-cog: -
*WMS-LM1: +
*WMS-LM2: -
. *resistances training
Liao K *aerdiic exercise virtual <TMT-A: -
@0rin, 3 . )
7 et al x x . *bdlance exercise reality «TMT-B: -
times a week, ! -
[26] functiordl task training «SCWT: -
120ks)
dual task
*non
Chen . .
8 sessions musical
& i «dual task .
8 . x x (B0min, once a . cognitive <TMT-A: +
Pei, (60min)
(27] week, Snks) task
*walking ex.

Abbrevation: IG, Intervention Group: CG,

Control Group: WP, Whole Program(intervention included only dual task); PP, Partial
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Program(intervention included dual task and other exercises); IT, independent task(cognitive tasks and motor tasks aren't related each
other); CT, combined task(cognitive tasks and motor task are related); SCWT, Stroop Color and Word Test: DTC, Dual Task Cost;
ADAS-cog, Alzheimer's Disease Assessment Scale-Cognitive Subscale; DST, Digit Span Test; TMT, Trail Making Test; SDST, Symbol Digit
Substitution Test; WMS-LM, Wechsler Memory scale-Logical Memory; DSC, Digit-Symbol Cording; LVFT, Letter Verbal Fluency Test;
CVFT, Category Verbal Fluency Test: (+), significant improvement after intervention; (=), not significant.

Table 3. Motor and cognitive contents of dual task in studies

No. Author Dual task —
motor tasks cognitive tasks
1 Makizako et al [20] - walking - calculation
- stair stepping - word games
2 Park et al[21] - walking - calculation
- walking on ladder © memory game
- functional balance ex. - calculation
3 Schwenk et al[22] ) ) ) )
(e.g. throwing or catching a ball) * naming animals
4 Lemke et al [23] - walking - calculation
- stair stepping
. - walking - invent own poem
5 Suzuki et al[24] ) )
- walking on balance boards - memorize a ladder step pattern
- ladder training
. - walking - invent own poem
6 Suzuki et al[25] " .
- ladder training - memorize a ladder step pattern
. - reciting poems
- walking . .
. . o - naming flowers and animals
7 Liao et al[26] - resistance training . ) .
- searching for prefix and roots of a Chinese
- balance ex.
character
- calculation
. . - repeating names of animals
8 Chen & Pei,[27] - walking .
- musical task
(singing, playing instruments on visual auditory cues)
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FeE BT O F ¢ A= AR o] 72
Aol 8IS HolA] gtoy ol AXNIAE
235k DTCOA avts 2ty 28707 AAe o
T=olA AREA QA7 5olA FE Yoy 7]
5 H7IE AREH" SCWTSF TMT-BEoAE Hsts B

F

[S]
“ll_

ﬂ:@'u

Q.
(]

>

olx] gko} 2% o|FIA|Y AXH AT s ¢
3 A Ao A1 o7t Hay Hlos Az
AR ATEL TR o|FIARS AT HAFA
A7} ohIQl7] who] olSTAEe] TS LiEhy]
o= FE31A| 23t Ho| YTk 25 AT ML U
FAZA o|FIAS Hgsto] wE FAsks Aol
B3 Ao Az, £g B AT oFHAE F
Az o] g3 ATEY WA B0 FA| 28]
A Zug dobut § IHOL} olFol WEEAS
£% FAaT gelw Bad Aow AzhEc,

5. 28

2 1FZ AAFNE 7H tFAECNA oIS THA
AEe AFE 59l olFHAY 84, a3t Bt
] o]FHA Y] &5 UA AA Y FAAL HE&= A
Hizp A=) Q‘ AAFNE 7H A=< St
olFHAl= Y AR AFPH7] Hoks UE 5%
Aot A B SA=A A-LH I o 253 2
A Eee YEARl SHA A= o] gl 534
FAEZ A=) ALk AXZ Hel 25 Qs H
W15, 7198, ARHY AA7]5 FAF ol 8= UL A
291 o]FHAY S E7I950A Dual-task costE =
gob7 1= stk = AtollA] A3t olsakA] o] A
A EAL Ao B A 9 A ARolA 7124 AR
A AMEE 5 S AoE AZE

¢

.|.4
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