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2.3 BIARFHE

TEANNI 26 TR0, 21 Tfd AR N T BE, 5 DUR & &R S M
W Bk 2R VTR A AL . 7R 11 U AR N TR REIIRE SR, BT RGN T
RAGESHAL (LMD 484, Hrh =Dt L MEH 7 GPT RAIEEAL, thsh, A\
WK R BNE SR S AR N TR R AR (i ASRE T ALBE, NLP) A4 6. WU
FAE T KA HIEIZ (LSTWD £8, —TigE& 7 ahA % (OP) FIHRES L, —
TRUASE FH T 428 0 288 B 85 27 I ASE R BRIAR AL P 25, — Tk SR 5 b FE 5 GPT-3. 5
ghly, —IUEMR T HARIE S A, BERT FIUREE2ES], F —TEH T HRIESEK
(NLG)

RKZHWFAT 75— AL BIRMLEE N, £45 ChatGPT CA[AIMAS, n=5) . Replika
(n=4) . IBZP P (n=2) , LAK Elomia. Philobot. MyAI. Virtual Coach Angela.
Reading Bot. Emohaa. Amanda. XiaoE Al Therabot [ —Mi#f7T. =W TRIRGT T £
Flt AT B RAHLEE N, &0 ChatGPT. Gemini Al Perplexity, B{ Typebot/D-ID Agent Al
EAP Talk, 5% GPT-3.5 Turbo I E UNIT “FEWIRHLAE N . A =T 70 A E A A
PRI N 7/

KT, KREH (n=11) ZRVEHERETHL, 6 T T M 5T
& CEFEPIAMIIRAHD , 2 BE AR e FHURN T &, 3 TR H Ak 1
Vi BTLHMENX, Prf 26 BIHEFEER T SORRAEE, Hd 11 N 715
BHRHIE, A 6 BT E & 2 T BRI H.

B P T AL A HL By R AR (AR FE 4, P T ST 35 A FH TG SR AT BIRBLER A .
tbAl, 72 26 W T, A 21 B T A 2 HITIRE ) AT B R AL A -

2.4 JATTHE

IR 8 N FRIFEE IS TR A 20 7380 3] 3 AN B AN 3. 63, brfEZ 1. 74 D .
JUITE FE R BRI T ANFIAT 99T iR AR, — TN 7 RO B, S5 A i Tt
KA TIES T 2RI, HARVIE (n=14) KU 3 EIRHRA,

T HAREE RS AR, SRR Cimar. fB&. KR, K71 .
ARl Cngl, A S28E) |« EREEE SRR RS, USRS
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FEFFAHOCIIER S (CAIRATARRE . (EBEFERE) -

REHHTT (n=18) EIRHLa NAEH 258, B8 7 RMEARM A,
PR B2 1 5] S A AOT IR . AHEZ T, A\t K se 2 B RN TR RENIR
PLEE N FEEok AT BIRALAS A AT CLr Bl X i i) &0, (ER] RERiE AR A ZRIA YT
Bt — I 7R AR BN AT SR R GU 25 G 1 R B H B R AR T 45 2R . AR
IR TR, AU O B BRI R LA AR A A Tk, WS 5
I .

DEI FURF I RALAS N IR A LRI ERST (n=5) , FLAHHAFRANRET A il SR 14
ARHTEE LA WITHRGIT SR B E R T AREE AR, EegErRdyy
IR BT LA R BT TORE R LA NIRAZE G (n=3) , WK
R AR FHE A RE TR . AR DB A D9 AME PR A A 8 i D S TR iR PR 31 DA S AE 2
i B VR .

2.5 FZRIt

15 WA FER A T BEAL RS, FERRHESER: (n=5) . B&ET7E (n=3) |
WA (n=2) MMERIE (n=1) o KRFEA I 2019 2] 2025 F4] GEREIRNS 3
A AL 2024 A 17 DU FL kR, X5 N TE MR AZUE KT, & 2 &
N TR R AR B

Kl 2 BERRN R, BIRERT 2019 2 2025 0 RALHR T RA 5
PrREMEE. FHRRRGERRNOTFEE, BETARGBBEMMNRHE. 1HHE
B, SRR T 2025 4F 3 4R, X MMERE 1 2025 5 3CHEREY TR

'ee

Year
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2. 6 FEARFFE

KA 1L AEZFHIX ) 5469 %5 5% 25 H A R ZHON R —Hh i 5t
Horb 10 BEE, 6 DirESEE, 3 TESEE, LHH. fEE. Frimgk. Cilo,
Bywt, NS RFMHAR 1 0. R EITH 10 TR, A 2 BUEH T 9695 Al
Ffr, POy Ees & FFE G E A S B, R 8 BUNAE 7 sC. AR
Beyebach %5 A\ ff] WEIRD 5 9F WERD HEZE, 26 HWF 7T+ A 15 T (58%) #£E WIRD [H %
BT .

BRI (n=13, B8 —DES A2 RN RET
SRR, RN L EERES 5% (0=13) « ZEHHEERTEEN 11 8 (30 )
£96% (49%) . HHFEE, REGLEARTN 26 T HA 21 B (81%) AT H
FRPEREN (18 £ 50 &) o« RA WAL [ THXNE D, =Dl RELSE
No WHFFEAREM 12 B 1006 A5F (CF5 198.85, FriEZE 210.68) « KZEWT

(n=20) WIAEIGIKRS 5%, M6 MUHESE TIRK AR, GOFEEZ T RIBRE
WIEE (n=D « HIEE RN (n=3) |« B @ R IR & B S A
HAEFCRBLA (n=1) , BB E R REE (=) .

2.7 THBRESHRESH

2B/ T 14 TRCT HE AL A YE G oh &, B 19 XPRYT - X IR (n=6314) ,
MNRGHT. B3 BN T IX 14 TR 58 00 2k B0 K /NI )

T2 N 13 ARG HTHIFE TGRS (14 T AL 19 ST -5 D .
WATE 14 R, (B 19 Mirir ik, Wik, NadrsE, 18 i TR0

5 LR AR %
F )RR

BEACFREL (n=19)

A

AN 11 (57.9)
pai] 8 (42.1)
I PR

A 14 (73.7)
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AR (%)
5 (26.3)

12 (63.2)
2 (10.5)
4 (21.1)
1 (5.3)

9 (47.4)
10 (52.6)

6 (31.6)
13 (68.4)

15 (78.9)
4 (21.1)

7 (36.8)
12 (63.2)

7 (36.8)
12 (63.2)

19 (43.2)
12 (27.3)
1 (2.3)
8 (18.2)
4 (9.1)

38 (86.4)
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e g EAk (%)
b 4 6 (13.6)
xR

TR 28 (63.6)
Hezh 16 (36.4)
Je 8t

B JE S 37 (84.1)
Bty i SV A 7 (15.9)

A:WEIRD /& Western(7#877).32id#F (Educated). T4k (Industrialized).
E# (Riched) MR F (Democratic) HI4EE, #ff Beyebach %5 AMHESL

B: 4EWY, A=K RERW (18-30 %) R (30-50 %) FIHEII KA
(50 LA b, HRETFPEER.

C: AR

K 3. BT g REH AR bR b . WA SMD BIATKH) SMD #E47 14148
PT: THNEIRE ; SE: ARvER; SMD: FrEALIE % .

Standardised Mean

Author (Outcomes) g SE Difference SMD 95%-Cl Weight
Wang et al., 2024 D-ID Agent ( Anxiety ) -0.6111 0.2519 061 [-1.10;-0.12] 29%
Wang & Farb, 2024 (Study 1 - Value) ( Negative Affect/Mood ) -0.3745 0.1885 -0.37 [-0.74;-0.01] 3.1%
Liu Ivan et al., 2022 ( Anxiety ) -0.3600 0.1950 -0.36 [-0.74; 0.02] 3.0%
Wang et al., 2024 Typebot ( Anxiety ) -0.2930 0.2475 -0.29 [-0.78; 0.19] 29%
Wang & Farb, 2024 (Study 1 - Mindfulness) ( Negative Affect/Mood ) -0.2103 0.1816 -0.21 [-0.57; 0.15] 3.1%
Liu Ivan et al., 2022 ( Depression ) -0.2000 0.1939 -0.20 [-0.58; 0.18] 3.0%
McFadyen et al., 2024 ( Anxiety ) -0.1731 0.0910 20.17 [-0.35; 0.01] 3.2%
Wang & Farb, 2024 (Study 1 - Value) ( Stress ) -0.0143 0.1868 -0.01 [-0.38; 0.35] 3.1%
Ali et al., 2024 ( Anxiety ) 0.0223 0.2085 0.02 [-0.39; 043] 3.0%

Wang & Farb, 2024 (Study 2 - Mindfulness) ( Negative AffectMood ) 0.0281 0.2048

0.03 [-0.37; 0.43] 3.0%
Drouin et al., 2022 Online Human+Replika ( Negative AffectMood ) 0.0392 0.1412

0.04 [-0.24; 0.32] 3.2%

i ! *.1'{'Q'Q‘{t}'{.‘i;:f.ﬂ(riii:f‘f' H‘*‘M

Wang & Farb, 2024 (Study 1 - Mindfulness) ( Stress ) 0.0560 0.1811 0.06 [-0.30; 0.41] 3.1%
Liu Ivan et al., 2022 ( Negative Affect/Mood ) 0.0600 0.1935 0.06 [-0.32; 044] 3.1%
McFadyen et al., 2024 ( Depression ) 0.0631 0.0908 0.06 [-0.11; 0.24] 3.2%
Drouin et al., 2022 FTF Human+Replika ( Negative Affect/Mood ) 0.1241 0.1517 0.12 [-0.17; 042] 3.1%
Sabour 2023 ( Anxiety ) 0.1644 0.1546 0.16 [-0.14; 047] 3.1%
Wang & Farb, 2024 (Study 2 - Value) ( Stress ) 0.1733 0.2009 0.17 [-0.22; 057] 3.0%
Liu Ivan et al., 2022 (NA ) 0.1800 0.1938 0.18 [-0.20; 0.56] 3.0%
Chen et al., 2025 ( Depression ) 0.1866 0.1800 0.19 [-0.17; 0.54] 3.1%
Wang & Farb, 2024 (Study 2 - Value) ( Negative Affect/Mood ) 0.2020 0.2010 0.20 [-0.19; 0.60] 3.0%
Wang & Farb, 2024 (Study 2 - Mindfulness) ( Stress ) 0.2185 0.2054 0.22 [-0.18; 0.62] 3.0%
Chen et al., 2025 ( Anxiety ) 0.2289 0.1802 0.23 [-0.12; 0.58] 3.1%
Gan et al., 2025 ( Depression ) 0.4110 0.2624 041 [-0.10; 0.93] 2.9%
Zheng et al., 2025 ( Anxiety ) 0.4338 0.2223 0.43 [-0.00; 0.87] 3.0%
Sabour 2023 ( Depression ) 0.4388 0.1563 044 [0.13; 0.75) 3.1%
He et al., 2022 XiaoE ( Depression ) 0.5450 0.2096 0.54 [0.13; 0.96] 3.0%
Gan etal.,, 2025 ( Anxiety ) 0.6942 0.2659 4 069 [0.17; 1.22] 29%
Heinz et al., 2024 ( Anxiety ) 0.8170 0.1440 = 0.82 [0.53; 1.10] 3.1%
Heinz et al., 2024 ( Depression ) 0.8740 0.1449 = 0.87 [0.59; 1.16]) 3.1%
Yahagi et al., 2024 ( Anxiety ) 1.3147 0.2205 = 1.31 [0.88; 1.75] 3.0%
Romanovskyi et al., 2021 ( Depression ) 1.7419 0.2594 . o 1.74 [1.23; 2.25] 29%
Romanovskyi et al., 2021 ( Negative AffectMood ) 2.5431 0.2971 : = 2.54 [1.96; 3.13] 28%
Romanovskyi et al., 2021 ( Anxiety ) 3.0790 0.3265 : —&=— 3.08 [244; 372] 27%
Random effects model (HK) < 0.30 [0.004; 0.59] 100%
Prediction interval —— 7
—T b [-0.85; 1.67]

Heterogeneity: /° = 89.9%, P<.001

%3 BN TS 14 MWFFAEREN 44 TN Z E IR RGN k& 3Ek08
79°0.30 (SE 0.14) , P=047, REML fititt T &5 X[y 95% (0. 004, 0.59) , PI Jy 95%
(=0.85 £ 1.67) o XX ST FE T W RALAS A Lo g B FIURH bt HEZH B o 32 3]
BRI o 95% [ PT /R SEBRstm 22 AR K, R BHLESRBME I 1 L SE RN n]
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RE BN B R SRR AN S o AT TR) 5 B S 2 (o 2=0. 332,

WHRANERLZ R (02=0.039, 1=0.198) ,

(Q =230.41, P<.001) .
R 3 BRI G B 4

1=0.576) , Z5EEH

B e I A SR A A S 25 1 8

» IE A AN R R A AR AR

95%[¥] PID

.047e —0.85,1.67

1 SMDa  %F§ THI DF C P1H
b

A &5 R A

A 0.30 0.14 2.13 17.9

R 1) AR R

A 0.49 0.20 2.5  6.97 .0de

FEIE )RR

A 0.43 0.28 1.56 11 15

7 THI 175 2 G 26 1) AR Y

£ 0.28 0.31 0.92 7 .39

IVWARHE= - Eit

A 0.10 0.05 1.92 2.96 .15

P TRINAS AR, A — AN 7

A ThRE: TS R THES —0.78 0.28 —2.76 12.45 .02

mp)

BTN AR AL, A — AN 7

AL (5H3BAEED —0.39 0.29 —1.34 4.63 .24

AP AR AR, A — NS

et 2 (5 E Rt BRZAH ELD 0.202 0.25 0.82 4.78 .45

AR, FiA =AM

£ 0.77 0.34 2.28 5.74 .06

et 2 (5 E 0t BRZAH ELD 0.07 0.24 0.31 4.90 .77

AL (5H3BAHED —0.03 0.25 —0.12 5.812 .91

FEEThRE: 15T BTFAESSRD) —0.76 0.32 —2.38 11.26 .04e

—0.51, 1. 54

—1.08, 2. 05

—1.95,2.52

—0.31,0.51

SMD: FrfEfLIfE 2. bSE: FrifEiR. CDF
eP<. 05, f ARTH.

. HHE. dPT: FHMPEAIRE .

R RURAE 73 b, JATBEAT T PRIUREE . (LD v BUARAE 0. 2 £ 0. 8 Z [A]if %,
ZURRAME; (20 RAPAZE HKSJ-SJ BN R G, S5RIRFFAAE. AAITCH
TR [ AR B HKSJ-ST TRl AR A5 P W Mul timedia i3k 5 6.
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https://pmc.ncbi.nlm.nih.gov/articles/PMC12707440/#T3_FN3
https://pmc.ncbi.nlm.nih.gov/articles/PMC12707440/#T3_FN5
https://pmc.ncbi.nlm.nih.gov/articles/PMC12707440/#T3_FN6
https://pmc.ncbi.nlm.nih.gov/articles/PMC12707440/#T3_FN6
https://pmc.ncbi.nlm.nih.gov/articles/PMC12707440/#T3_FN6
https://pmc.ncbi.nlm.nih.gov/articles/PMC12707440/#T3_FN7
https://pmc.ncbi.nlm.nih.gov/articles/PMC12707440/#T3_FN6
https://pmc.ncbi.nlm.nih.gov/articles/PMC12707440/#SAP5
https://pmc.ncbi.nlm.nih.gov/articles/PMC12707440/#SAP6

B 1 BTA AN T BIINECT- 80N A1, FRANIE AT 1 4% 45 R T WA 34 (I
£ 3) . WHERLEARN (k=12) 4 0.49 (SE 0.20;P=0. 04, 95% CI 0.03, 0.96, 95%
PI —0.51, 1.54) , SFlE#E (Q=68.23;P<.001; t2=0.225, 1> ~ 90%) . &
FELE A RN (k=19) A 0.43 (SE 0.28;P=0.15,95% CI —0.18,1.03,95% PI
(—1.08,2.051) , HEFGEZERFME (Q=142.63, P< 001; 12=0.857) . fTf{E%
BUE & IR (k=8) 9 0.28 (SE=0.31;P=0.39,95% CI —0.45,1.02,95% PI
—1.95,2.52), N E (Q=77. 00, P<. 001; T2=0.664). & /IHIE IFRR (k=4)
J90.10 (SE=0.05: P=.15,95% CI -0.21,0.41,95% PT —0.31,0.51) , SFPEmAT
ZHE (Q=0.90, P=.83; 12=0) o  JIMRE DR/ B, FATEGS 7ixgs R
ot B 47 Eom 1A R SRk

Bl 4. FRpkb b THIAR LS R « 210 TE B/ SMD IR 1) SMD i2E47 24141
PT: FOINIAIRE ; SE: ARvEiR; SMD: FRUEMIME % .

Standardised Mean

Author (Outcomes) g SE Difference SMD 95%-Cl Weight
Liu Ivan et al., 2022 -0.2000 0.1939 —+*— : -0.20 [-0.58;0.18] 12.5%
McFadyen et al., 2024 0.0631 0.0908 = 0.06 [-0.11;0.24] 13.7%
Chen et al., 2025 0.1866 0.1800 —f 0.19 [-0.17; 0.54] 12.7%
Gan et al., 2025 0.4110 0.2624 +— 0.41 [-0.10; 0.93] 11.4%
Sabour 2023 0.4388 0.1563 - 0.44 [0.13;0.75] 13.0%
He et al., 2022 XiaoE 0.5450 0.2096 —— 0.54 [0.13;0.96] 12.2%
Heinz et al., 2024 0.8740 0.1449 - 0.87 [0.59;1.16] 13.1%
Romanovskyi et al., 2021 1.7419 0.2594 —=— 1.74 [1.23;2.25] 11.4%
Random effects model (HK) > 0.49 [0.03; 0.96] 100%
Prediction interval — [ -0.51; 1.54]

T T T ]

-2 -1 0 1 2

Heterogeneity: 1? = 88.7%, P<.001

K 7 F s &S 2 45 AR . BF 75 BN SMD 215K 1 SMD #E4T
THB ., PL: THINIERE; SE: FrifEiR; SMD: FrifEfLIME %

Standardised Mean

Author (Outcomes) g SE Difference SMD 95%-Cl Weight
Wang & Farb, 2024 (Study 1 - Value) -0.3745 0.1885 = -0.37 [-0.74;-0.01] 12.6%
Wang & Farb, 2024 (Study 1 - Mindfulness) -0.2103 0.1816 —~— -0.21 [-0.57; 0.15] 12.6%
Wang & Farb, 2024 (Study 2 - Mindfulness) 0.0281 0.2048 = 3 0.03 [-0.37; 0.43] 12.5%
Drouin et al., 2022 Online Human+Replika 0.0392 0.1412 -°-4 0.04 [-0.24; 0.32] 12.8%
Liu Ivan et al., 2022 0.0600 0.1935 - 0.06 [-0.32; 0.44] 12.5%
Drouin et al., 2022 FTF Human+Replika 0.1241 0.1517 3 0.12 [-0.17; 0.42] 12.8%
Wang & Farb, 2024 (Study 2 - Value) 0.2020 0.2010 - 0.20 [-0.19; 0.60] 12.5%
Romanovskyi et al., 2021 2.5431 0.2971 —— 254 [1.96; 3.13] 11.8%
Random effects model (HK) i 0.28 [-0.45; 1.02] 100%
Prediction interval I—[r—]

— - , [-1.95; 2.52]
3 2 A1 0 1 2 3

Heterogeneity: 12 = 91.0%, P<.001

5 FRMHWELH FERLE R . X MBI SMD 25K SMD #7404,
PI. TRINIEIRE;SE: FrifEizR; SMD: FrifELIMEZE .
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Standardised Mean

Author (Outcomes) g SE Difference SMD 95%-Cl Weight
Wang et al., 2024 D-ID Agent -0.6111 0.2519 = I -0.61 [-1.10;-0.12] 8.2%
Liu lvan et al., 2022 -0.3600 0.1950 : -0.36 [-0.74; 0.02] 8.4%
Wang et al., 2024 Typebot  -0.2930 0.2475 -0.29 [-0.78; 0.19] 8.2%
McFadyen et al., 2024 -0.1731 0.0910 g : -0.17 [-0.35; 0.01] 8.7%
Ali et al., 2024 0.0223 0.2085 - 0.02 [-0.39; 0.43] 8.4%
Sabour 2023 0.1644 0.1546 = 0.16 [-0.14; 0.47] 8.5%
Chen et al., 2025 0.2289 0.1802 = 0.23 [-0.12; 0.58] 8.5%
Zheng et al., 2025 0.4338 0.2223 b 0.43 [-0.00; 0.87] 8.3%
Gan et al., 2025 0.6942 0.2659 - 069 [0.17; 1.22] 8.1%
Heinz et al., 2024 0.8170 0.1440 = 0.82 [0.53; 1.10] 8.6%
Yahagi et al., 2024 1.3147 0.2205 5 1.31 [0.88; 1.75] 8.3%
Romanovskyi et al., 2021 3.0790 0.3265 —==— 3.08 [2.44; 3.72] 7.8%
Random effects model (HK) < 0.43 [-0.18; 1.03] 100%
Prediction interval e — [-1.08; 2.05]

Heterogeneity: 12 = 93.4%, P<.001

K6 T RIsE R . LW FOMENE SUD BRI SMD 24T 141

21, PI. TRIWIEJRS ;SE: AntfEiR; SMD: FrEfbfE %= .
Standardised Mean
Author (Outcomes) g SE Difference SMD 95%-Cl Weight

Wang & Farb, 2024 (Study 1 - Value) ~ -0.0143 0.1868 : -0.01 [-0.38:0.35] 26.6%
Wang & Farb, 2024 (Study 1 - Mindfulness) 0.0560 0.1811 —— @ —— 006 [-0.30;041] 28.3%
Wang & Farb, 2024 (Study 2 - Value) 0.1733 0.2009 0.7 [0.22;057] 23.0%
Wang & Farb, 2024 (Study 2 - Mindfulness) 0.2185 0.2054 — e 022 [0.18;062] 220%
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