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[ Abstract ]
with mild cognitive impairment. Methods PubMed, EMBASE, Cochrane Library, Web of Science, and CNKI were searched

Objective To systematically evaluate the effect of virtual shopping on cognitive function of patients

for literatures on virtual shopping, mild cognitive impairment, and cognitive function published from database inception to
Sep. 2023. The literatures were screened and the data were extracted in strict accordance with the inclusion criteria, and the
Review Manager 5.3 was used for meta-analysis. Results A total of 12 randomized controlled trials involving 382 patients
with mild cognitive impairment were included. Meta analysis showed that compared with traditional cognitive rehabilitation
training, virtual shopping could improve the comprehensive cognitive function, executive function, attention and abilities of
daily living of patients with mild cognitive impairment (all £<<0.05), but had no significant effects on the memory, language,
or visuospatial ability (all #>0.05). Conclusion Virtual shopping is beneficial for improving the comprehensive cognitive
function, executive function, attention and abilities of daily living of patients with mild cognitive impairment.
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1.1 X#ktek ME 202349 A, RHHEEWE N
B A 9 75 28, 76 PubMed. EMBASE. Cochrane
Library . Web of Science #1 H [& 1 & ( CNKI )
B ks R, KR A A S8 “mild cognitive
impairment”  “virtual reality” “MCI” “VR”
PL K F 8 iH) & “cognitive dysfunction”
reality” 2% H T AT AHOC F R0 S =X R [ S
1.2 A&7 BT SCHR T 28] NoteExpress
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LT B4 56 (randomized controlled trial, RCT) ;
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ZH5HE5IMEHEIE . PHEEEREE . 45 RORT
SEREE . PERRPEHCE A5 SR AR R (2
FEER A ) o I RS AR T AU, L = XU
JRUSE AN B A
1.3 %t 54 )i H Review Manager 5.3 #x {4
AT meta 4347l FHFRETL IS %02 (standardized
mean difference, SMD ) Al 5 004 9136 97 11 J&
A, K88 K (a) A 0.05. fdi A Cochrane
O K 3 I Wy 5 o 1, B BT A B9 40 S IR S o
(I’<25%) . RSB (25%<I’<50%) . ¥
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2.1 XBAAMARREFIRE HWKERT] 2669 5
ik ( PubMed 515 %%, EMBASE 741 f5, Cochrane
Library 347 j&, Web of Science 1 024 &%, HEHIM
4255, TEHERREE N 926 kGG, A 1 743 F
B Ry S0 5T R AEAR OG5 132 Sk H AN
2L, AR 1 684 RAEIRIRITSE . T XN 46
VR FiA . WFFEX 52 0 MCT sl f ol A 2SI
IR AR STk, 2k 59 RSk A I, B4,
HeBR 47 B HERCT. THF AL EIAY .
2R SIS IE S B STk, R4 12 55
A meta 7347 o

12 Wi 58 344 RCT, 4175 411 5l MCI & 4,
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23 meta AR ARBFIEIEAL T R UG B
MCI & BRI T R S H A FIRA) 20, [R] S
WP, T HEAE T B A 6 RE T BRI
231 H KGR ozh g S WMFA (JE 163 fi iR
H) s T SERRIRIVATE R (Montreal cognitive
assessment, MoCA ) PE4r 7284k, KW ELF] g &
SEFEE (Q=2.84, P=0.58, I'=0%) , {ERTX
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Tab 1 Basic information of included studies
Patients (experimental/control) Intervention parameter .
Stud Region M Withd 1 . Evaluation
Y & Size, n can Hthdrawat, Times Duration/ Mode Content index
age/year n min
Goumopoulos, Greece 10/10  74/72 1/0 24 60  Multi-domain Simulate everyday tasks D@
2023 multimodal cognitive (shopping, cooking, cleaning, GO
training etc.), memorizing images, and
recognizing images
Park, 2022'°)  Korea 16/16 72/71 0/0 16 ~ Unknown Virtual shopping Shopping @D
training
Kang, 2021 71 Korea 23/18 75/73 2/2 8 20-30 VR multi-domain Find differences, select items, D@
cognitive training prepare money, find a path, place &©
furniture, remember words,
remember flags and symbols, and
catch animals
Kwan, 2021"™  China 8/6 74/73 12 16 30 VR partially Finding a bus stop, reporting lost (D
simultaneous motor-  items, finding a supermarket,
cognitive training grocery shopping, cooking,
finding a travel hotspot, and bird
watching
Oliveira, 2021 Portugal 10/7 Unknown 0/0 12 45 Computerized Morning hygiene, shoe closet test, (D@
cognitive stimulation  wardrobe test, memory test, virtual
program with non- kitchen, TV news, grocery store,
immersive VR pharmacy, and art gallery test
Xue, 2021 China  30/30 Unknown 0/0 Unknown 30 VR-based technology Nine scenarios including )
rehabilitation training supermarket shopping (details
unknown)
Xie, 2021 China  30/31 76/76 2/1 40 20-30  VR-based integrated A variety of life scenarios 0©)
cognitive intervention including virtual shopping
Park, 2020 Korea 10/11  72/69 0/0 24 30 Culture-based VR Crows and seagulls, seek a song  (DB@DE
training program of our own, automated teller
machine, shopping in the mart,
fireworks party, and fruit cocktail
Liao, 2020 China 18/16 76/73 3/5 36 60  VR-based physical ~ Take the mass rapid transport, O2OD
and cognitive training kitchen chef, convenience store
clerk, tai chi, and football
Park, 2020 Korea 18/17 76/77 2/3 30 30 VR-based cognitive-  Driving, bathing, cooking, and OO@
motor rehabilitation  shopping
Liao, 2019'"  China 18/16 76/73 3/5 36 60 VR-based physical Take the mass rapid transport, @
and cognitive training kitchen chef, convenience store
clerk, tai chi, and football
Mrakic-Sposta, Italy 5/5  72/75 0/0 18 40-45 VR-based program  Riding a bike in a park, OO®
20189 combining aerobic crossing roads—avoiding cars, )

exercise and cognitive
training

and grocery shopping in a
supermarket

(DComprehensive cognitive function; @Memory; (3 Attention; @Executive function; & Language; (6)Visuospatial ability; (D Abilities of daily

living. VR: Virtual reality.
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Fig 1 Risk of bias profiles of included studies

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean S0 Total Mean SO Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Goumopoulos, 2023 0.4 G 10 0 33 10 12.6% 0.10[-0.78, 0.98]
Kwan, 2021 4 5 8 2 45 B 84% 0.39 [-0.68, 1.46]
Liao, 2020’ 22 237 18 119 2.9 16 21.0% 0.37 [-0.31,1.09] I e
Park, 2020’ 32 34 18 0.8 3 17 20.2% 082[013,1.91] -
Xue, 2021 24 10,02 30 049 1329 30 3T.A% 0.13[-0.38, 0.63] N B E—
Total (95% CI) 84 79 100.0% 0.34 [0.03, 0.65] ~a-
Heterogeneity: Chi*= 2.84, df= 4 (P = 0.58); F= 0% 1 _Dl . 1 0:5 1

Testfor overall effect: 2= 212 (FP=0.03)

Favours [experimental] Favours [control]

E2 EEIEYT MCI £E& MoCA 5 I
Fig 2 Impact of virtual shopping on MoCA score of MCI patients

MCI: Mild cognitive impairment; MoCA: Montreal cognitive assessment; SD: Standard deviation; Std: Standardized; IV: Inverse

variance; 95% CI: 95% confidence interval; df: Degree of freedom.

Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Kang, 2021 7 -0.35 336 23 039 304 18 I7.3% -0.22 084, 0.40] e
Mrakic-Sposta, 2018"'%’ 1.8 158 5 151 048 5 BT% 0.22[1.02,1.47]

Oliveira, 2021" 1.2 7.I7 10 -0.487 7149 TOo1% 0.23[0.74,1.20]

Park, 2020"'"* 0a 274 10 064 1.594 11 14.3% -0.06 F0.91, 0.80]

Xie, 2021 2 354 a0 033 382 31 40.5% 0.45 [-0.06, 0.96] T
Total (95% CI) 78 72 100.0% 0.15 [-0.17, 0.48] ‘P
Heterogeneity: Chi®= 2,98, df=4 {P=0.56); F= 0% f

Test for overall effect: Z= 093 (P = 0.39)

} } 1 } }
-1 -0.5 0 0. 1
Favours [experimental] Favours [control]

3 EMEHIX MCI BE& MMSE 5 K208
Fig 3 Impact of virtual shopping on MMSE score of MCI patients

MCI: Mild cognitive impairment; MMSE: Mini-mental state examination; SD: Standard deviation; Std: Standardized; IV: Inverse

variance; 95% CI: 95% confidence interval; df: Degree of freedom.
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Goumopoulos, 2023 0.4a 1 10 s o8 10 197% 0.00 -0.88, 0.88] -

Kang, 2021[7: 044 1.24 23 022 089 18 396% 0.20 [-0.42, 0.81] —

Liao, 2020 484 237 18 313 537 16 32.5% 044 025, 1.13] B e

Mrakic-Sposta, 2018 186 1.4 5 074 025 5 B2% 1.01 [-0.36, 2.37]

Total (95% CI) 56 49 100.0% 0.30 [-0.09, 0.69] e s

Heterogeneity: Chi*=1.74, df= 3 (P = 0.63); F= 0% 2 1 r 1 2

Testfor overall effect: Z=152(FP=013

& 4

Favours [experimental] Favours [control]

EMEHT MCI BE RIRHEIZ B S0

Fig4 Impact of virtual shopping on immediate memory of MCI patients

MCI: Mild cognitive impairment; SD: Standard deviation; Std: Standardized; IV: Inverse variance; 95% CI: 95% confidence interval;

df: Degree of freedom.

Experimental

Control Std. Mean Difference

Std. Mean Difference

Study or Subgroup _ Mean _ SD Total Mean SD Total Weight IV. Fixed, 95% CI IV, Fixed, 95% CI
Goumopoulos, 2023 05 15 10 o1 10 2% 0,38 -0.51,1.26]
Kang, 2021 076 137 23 046 094 13 431% 0.24 [-0.37, 0.86] &
Liao, 2020 145 229 18 057 254 1B 358% 0.36 [-0.32,1.04] &
Total {95% CI) 51 44 100.0% 0.31 [-0.09, 0.72] —eai——

. . e _ _ T 1 1 1 1
Heterogeneity, ChiF= 0.08, df= 2 (P = 0.86) F= 0% y i p ot !

Testfor overall effect £=1.51 (P=0.13)

5

RPN MCI 235 TR IZ(ZH

Favours [experimental] Favours [control]

A

FigS Impact of virtual shopping on delayed memory of MCI patients

MCI: Mild cognitive impairment; SD: Standard deviation; Std: Standardized; IV: Inverse variance; 95% CI: 95% confidence interval;

df: Degree of freedom.
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4 WipFY (399 Bl B ) ik
TELIMR A (trail making test-A, TMT-A ) P57
ARk, MEE B R S B (Q=11.56, P=0.009,
I’=74%) , TERT X 4 WS I BEHLRL AR
FE S0 MCIL B (1 TMT-A W50 A 35
(SMD=-—0.81, 95% CI —1.71~0.10, P=0.08 ) ,

g AR E

TR 2 Tt B S B oY s, AR 2 TS (3
45 BB ) PR R h EE R (0=1.72, P=
0.19, I’=42%) , TEHET X 2 WO 5T (14 18 2 5500
AL, YR MCI % TMT-A PE53 A 520

X (SMD=—1.50, 95% CI —2.19~

—0.81, P<<0.0001) . UL 6,

Std. Mean Difference
IV, Random. 95% Cl

Experimental Control Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl
Goumopoulos, 2023 -9 &7A 10 -5 14 10 271% -0.07 084, 0.50]
Liao, 2019 -9.7F 2238 18 -7.18 2243 16  30.3% -0.11 079, 0.56]
Mrakic-Sposta, 2018 ' 011 047 4 187 04588 5 13.3% -2 74472, -0.76]
Park, 2020 -7 4.4 18 -1 46 17 29.3% -1.33[-2.07,-0.58]
Total (95% CI) 5 48 100.0% 0.81 [1.71, 0.10]

Heterogeneity: Tau®= 0.8, Chi*=11.96, df=3(P=0.009); F= 74%
Test for averall effect: 7=1.75 (P = 0.08)

-4 -2 i 2 4
Favours [experimental] Favours [control]

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean S0 Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Mrakic-Sposta, 2018'"¢! 011 057 5 1.7 054 5 12.3% -2.74 -4.72,-0.76]
Park, 2020’ 74 44 18 1 4B A7 BT.F% 133 [2.07,-0.58] —-
Total {95% CI) 23 22 100.0%  -1.50[-2.19,-0.81] -
Heterogeneity: Chif=1.72, df=1 (P =0.18); F= 42% 4 2 T 2 4

Test for overall effect: Z=4.24 (P = 0.0001)

6

Favours [experimental] Favours [control]

M3 MCI B EELIK A TR0

Fig 6 Impact of virtual shopping on trail making test-A score of MCI patients

MCI: Mild cognitive impairment; SD: Standard deviation; Std: Standardized; IV: Inverse variance; 95% CI: 95% confidence interval;

df: Degree of freedom.
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4 IUETE (36 130 Bl ) e 7L B
(trail making test-B, TMT-B) #4048 1k, MaL
P ES TN (0=6.77, P=0.08, I'=56%) ,

Std. Mean Difference

SRS, FEHAR 3 TS (89 il %E% )
RS B B 2 R Pk (0=0.68, P=0.71,

0% ) , E%?ﬁﬁﬁﬁﬁﬁ%lm@iﬁ%ﬂ‘”#ﬂ i
UMY MCI 2 TMT-B T4 A Gei 24
X (SMD=—0.49, 95% CI —0.92~—0.07, P=
0.02) . WK 7,

Std. Mean Difference

IV. Random, 95% Cl IV, Random, 95% CI

TEFE T3 4 WA 5T Y BE LR BL R b, i L0 )
XFMCI 2 # TMT-B 143 ¥ A i 3 5% ) (SMD=
—0.21, 95% CI —0.75~0.32, P=0.43) ., M5 1 37
Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight
Goumopoulos, 2023°" .43 53 10 -45 38 10 203%
Kang, 2021 079 174 23 0 162 18 27.9%
Liao, 2019'! -4501 4823 18 -1813 4858 16 25.8%
Park, 2020 78 7718 17 112 17 260%
Total (95% CI) 69 61 100.0%

Heterogeneity, Tau®=0.16; Chi*=68.77, df= 3 (P=0.08);, F= 56%
Testfor overall effect Z=078 (F=0.43)

-0.18 [1.06, 0.70] —
0.46 017, 1.08] T
054 1.23,014] —
-0.63 [1.32, 0.05] ——
0.21 [[0.75, 0.32] *q'-
-2 -1 0 1 2

Favours [experimental] Favours [control]

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Goumopoulos, 2023 -13 53 10 -4.5 38 10 233% -0.18[F1.06,0.70] bl
Liao, 2019'"*' -45.01 4823 18 -1813 4858 16 38.0% -0.54 F1.23,014] =
Park, 2020 79 FRF 18 17 112 17 38T% -0.63 [1.32, 0.05] L
Total {95% CI) 46 43 100.0% -0.49 [-0.92, -0.07] —i——
Heterogeneity: Chi*= 068, df =2 (FP=0.71), F=0% '1 —DI.S b D!S 'i

Testfor averall effect: Z= 228 (F=0.02

Favours [experimental] Favours [contral]

E7 R MCI BE ELNIK B 5 R
Fig 7 Impact of virtual shopping on trail making test-B score of MCI patients

MCI: Mild cognitive impairment; SD: Standard deviation; Std: Standardized; IV: Inverse variance; 95% CI: 95% confidence interval;

df: Degree of freedom.

3IibEY (296 Bl ) M T ke E
TS ( Stroop color-word test ) Z5H:A925 4k, AR UL
SR RE S (0=059, P=0.75, I’=0%) .

TEFETX 3 WF5E AY & 2 s AR o R UL g Xf
MCI £ 5 7 1 (o 1m) 0 56 TG ) & 52 ) ( SMD =
—0.04, 95% CI —0.44~0.36, P=0.84) ., VLK 8,

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Kang, 20217 033 1.04 23 047 121 18 425% 0.14 [0.48, 0.76] -
Liao, 2019" -26.17 3383 18 -1969 4183 16 356% -0.17 [-0.84, 0.51] D B
Park, 2020 -85 208 10 -508 1234 11 220% -0.19 [1.05, 0.56) —_—
Total (95% CI) 51 45 100.0% 0.04 [-0.44, 0.36]

Heterogeneity, Chi®=0.59, df=2 (P=0.73), F= 0%
Testfor overall effect: 2= 0.21 (P = 0.84)

2 R 1 2
Favours [experimental] Favours [control]

B8 R MCl 2EHHFEE SRNK LS R0
Fig 8 Impact of virtual shopping on Stroop color-word test results of MCI patients

MCI: Mild cognitive impairment; SD: Standard deviation; Std: Standardized; I'V: Inverse variance; 95% CI: 95% confidence interval;

df: Degree of freedom.

234 HE 3T (76 BIEE ) s T IE
[ ECF ) L (digit span test-forward, DSF) 4%
Ry E, WELRI S s (0=5.17, P=0.08,
I’=61%) , TERET3X 3 TRFST I BEH LN AL v,
JE 50 ) %F MCI 6 2 1% DSF 25 %A 0 2 5
(SMD=0.79, 95% CI0.00~1.57, P=0.05) . fii

R 13 R S RS, R 2 TRsY (3 S5
Bl ) hoARME R B R (0=0.11, P=
0.74, I’=0%) , FEFLTFIX 2 T I Y [ 5 R A5
R AP B X% DSF 45 552 A G248 X

(SMD=1.19, 95% CI0.61~1.77, P<<0.0001) ,
UL 9,
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Goumopoulos, 2023 na 048 10 -0a 1 10 30.2% 1.06[0.11, 2.01] —
Park, 2020""”! 0 164 10 o1 11 330% 0.00 [-0.88, 0.86]
Park, 2020 " 16 048 18 04a 08 17 36.8% 1.26[0.53, 2.00] B E—
Total (95% CI) 38 38 100.0% 0.79 [0.00, 1.57] —e———

Heterogeneity: Tau*=0.29; Chi*=517 df=2(P=0.08), F=61% T T T T T

o _ -2 -1 a 1 2
Testioroverall effect 2=1.97 (P = 0.03) Favours [experimental] Favours [control]

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
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Fig9 Impact of virtual shopping on results of digit span test-forward of MCI patients
MCI: Mild cognitive impairment; SD: Standard deviation; Std: Standardized; IV: Inverse variance; 95% CI: 95% confidence interval;

df: Degree of freedom.
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Fig 10 Impact of virtual shopping on results of digit span test-backward of MCI patients

Heterogeneity, Chi*=0.348, df=2 (P=084), F=0%
Test for overall effect Z=1.37 (P=017)

MCI: Mild cognitive impairment; SD: Standard deviation; Std: Standardized; IV: Inverse variance; 95% CI: 95% confidence interval,
df: Degree of freedom.
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Fig 11 Impact of virtual shopping on pronunciation fluency test results of MCI patients
MCI: Mild cognitive impairment; SD: Standard deviation; Std: Standardized; IV: Inverse variance; 95% CI: 95% confidence interval;

df: Degree of freedom.
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Fig 12 Impact of virtual shopping on word fluency test results of MCI patients

Heterogeneity: Chi®=1.37, df= 2 (P =080}, F=0%
Test for averall effect: Z= 069 (F =0.49)

MCI: Mild cognitive impairment; SD: Standard deviation; Std: Standardized; IV: Inverse variance; 95% CI: 95% confidence interval;
df: Degree of freedom.
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Testfor overall effect Z=1.10(F = 0.27) Favours [experimental] Favours [control]
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Fig 13 Impact of virtual shopping on Rey-Osterrieth complex figure test results of MCI patients
MCI: Mild cognitive impairment; SD: Standard deviation; Std: Standardized; IV: Inverse variance; 95% CI: 95% confidence interval;

df: Degree of freedom.
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Fig 14 Impact of virtual shopping on IADL score of MCI patients
MCI: Mild cognitive impairment; IADL: Instrumental activity of daily living; SD: Standard deviation; Std: Standardized; IV: Inverse

variance; 95% CI: 95% confidence interval; df: Degree of freedom.
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