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Study name Statistics for each study Sample size Hedges's g and 95% Cl
Hedges's Standard Lower Upper Relative
g error Variance limit limit z P VRT Control weight
Austin et al.,2022 0.731 0.357 0127 0.032 1430 2050 0040 16 16 2.30
Benazzouz etal. 2024 0.114 0.207 0.043 -0.291 0520 0552 0581 46 46 3.01
Bozdogan,2022 1.046 0212  0.045 0.631 1.461 4.938 0000 50 50 2.99
Buldur et al.,2020 0.054 0230 0053 -0.397 0.506 0237 0813 36 38 2.90
Bulduretal.2020(a)  0.334  0.235  0.055 -0.127 0.795 1.420 0.156 34 38 2.88
Cakir et al.,2023 0334 0257 0.066 -0.169 0.837 1303 0.193 30 30 2.78
Cakir et al.,2023(a) 0.859  0.267 0.071 0.336 1.381 3220 0.001 30 30 273
Cakir et al.,2023(b) 0.566  0.260 0.068 0.056 1.076 2177 0.030 30 30 276
Ceko et al., 2024 0370  0.255 0.065 -0.130 0.870 1.450 0.147 31 30 279
Chang et al.,2021 0.382 0478 0.228 -0.554 1.318 0799 0424 8 8 1.80
Felembanetal.2021  0.108  0.279  0.078 -0.438 0654 0.389 0697 25 25 267
Furman et al., 2009 0.497 0.231  0.053 0.045 0949 2156 0031 38 38 2.90
Furman etal.2009(a) 1.193  0.247  0.061 0709 1676 4.832 0.000 38 38 2.83
Gokce et al., 2023 0.201 0.197  0.039 -0.185 0588 1.022 0307 51 51 3.06
Gokce etal.,2023(a)  1.336  0.218  0.047 0.910 1.763 6.139 0.000 51 51 2.96
Hassanniaetal., 2021  1.010  0.330  0.109 0.363 1.656 3.061 0.002 20 20 243
Hua et al.,2015 0492 0249 0.062 0004 0.980 1.977 0048 33 32 2.82
Inangil et al.,2020 1122 0239 0057 0.655 1.590 4.704 0.000 40 40 2.86
Inangil et al. 2020(a) ~ 1.207  0.241  0.058 0.734 1.679 5.005 0.000 40 40 2.85
Kaya et al. 2023 0.849  0.256 0.066 0.347 1.351 3.315 0001 33 32 278
Kirca et al. 2023 1.331 0245 0.060 0.851 1.812 5429 0000 40 40 2.83
Kirca et al.,2023(a) 1.099 0238 0057 0.632 1.565 4.619 0.000 40 40 2.87
Kleiner et al., 2023 0433 0175 0.031 0.090 0776 2472 0013 66 66 3.15
Luo et al., 2023 0.524  0.241  0.058 0.052 0.995 2177 0029 34 36 2.86
Luo et al.,2023(a) 0378  0.235 0.055 -0.083 0.840 1.608 0.108 36 36 2.88
Maani et al.,2011 1.284 0.594 0353 0.120 2448 2162 0.031 6 6 1.41
Maani etal.2011(a)  0.387 0.539  0.290 -0.669 1.443 0719 0472 6 6 1.58
Niharika et al.,2018 1195 0355 0.126 0.499 1.890 3.365 0001 18 18 2.31
Niharika etal.,2018(a) 1.485  0.370  0.137 0.760 2210 4,014 0000 18 18 2.24
Ozkan,2020 0612 0212  0.045 0.197 1.026 2.890 0004 46 46 2.99
Ozkan,2020(a) 2733 0294 0.086 2.158 3.309 9.310 0000 46 43 2.60
Sezer et al., 2023 1.501 0.285 0.081 0.943 2059 5271 0000 31 31 264
Singh et al.,2023 0.038  0.199  0.040 -0.353 0.429 0.193 0.847 50 49 3.05
Ustuner et al., 2021 1.813 0269 0072 1.286 2340 6740 0.000 37 40 272
Wang et al.,2023 0.867  0.249  0.062 0.378 1.355 3478 0.001 34 35 2.81
Wender et al.,2022 0.385  0.216  0.047 -0.038 0.808 1.785 0.074 43 43 2.97
Wender etal. 2022(a) 0469  0.217  0.047 0.044 0.893 2163 0.031 43 43 2.97
0.777 0.091  0.008 0.599 0.955 8.542 0.000
-4.00 -2.00 0.00 2.00 4.00
Favours VRT Favours Control
W 4 7
B2 AR R R AR VR TR AR (1 ZR R
Figure 2 Forest plot of VRT analgesic effects indexed by pain intensity during intervention
Study name Statistics for each study Sample size Hedges's g and 95% Cl
Hedges’s Standard Lower Upper Relative
g error Variance limit limit Z P VRT Control weight
Al-Ghamdi,2019 1.365 0.225 0.051 0.924 1.806 6.062 0.000 48 48 7.30
Al-Ghamdi,2019(a) 0.646  0.208 0.043 0238 1.053 3.107 0.002 48 48 == 7.65
Alshatrat,2022 1.112 0289 0083 0.546 1678 3.848 0.000 28 26 == 6.09
Atzori,2022 0.504 0222 0.049 0068 0940 2267 0023 41 41 — 7.36
Furman,2009 0.409 0229 0053 -0.041 0859 1781 0075 38 38 =L = 7.22
Furman,2009(a) 1.214 0248  0.061 0729 1.700 4.906 0.000 38 38 == 6.86
Hoffman,2008 1.097 0.442 0196 0.230 1.964 2480 0013 11 1 —{ - 3.89
Hoffman, 2007 1.651 0527 0277 0619 2683 3.135 0002 9 9 e 3.08
Hoffman,2007(a) 1.956 0555 0.308 0.869 3.044 3.525 0.000 9 9 —p— 2.85
Maani,2011 2.047 0.677  0.459 0720 3.374 3.023 0.003 6 6 —C— 2.10
Maani,2011(a) 0723 0553 0306 -0.361 1.807 1.307 0.191 6 6 —— 2.87
Soltani,2018 0.864 0235 0055 0404 1.323 3681 0000 39 39 —p—— 7.1
Momenyan, 2021 0.268 0274 0.075 -0.270 0.805 0.975 0330 26 26 o 6.35
Momenyan2021(a) ~ 0.061 0273 0075 -0474 0597 0224 0823 26 26 =t 6.38
Hoffman et al., 2023 0.927 0299 0.080 0.341 1514 3.098 0.002 24 24 o 5.91
Patterson etal.,2023  0.174 0395 0.156 -0.600 0.948 0.441 0660 12 12 —— 4.46
Rousseaux etal.,2023  0.764 0338 0114 0101 1427 2259 0024 18 18 —_—— 5.27
Terzulli et al., 2023 0783 0227 0052 0338 1.228 3446 0001 41 41 g 7.26
0.822  0.110  0.012 0607 1.037 7.489 0.000 -D:
-4.00 -2.00 0.00 2.00 4.00
Favours VRT Favours Control

B3 AU DU SRR A VRT RO B R AR IE]

Figure 3 Forest plot of VRT analgesic effects indexed by pain unpleasantness after intervention

Herpox BRZH N T o3 B A 5 I 35400 s X R 2
R T BTSSRI O 55 A 5 R A
(1) VR TEER AR A7 TR 2% 2 3 R 1 1E FH (05=3.78,
P=0.052), HHTVRF S 2 P 1Y U OR300 1
e T AP, 2Rl I PRI SRR 905 AT i

B FAE A9 VRTEER B8R (PR 15 VE AN 835 (05=0.001,
P=0.980), HIVRXS 2Pk 5518 PR i SR AR T
AR EES . SR IA(05=0.78, P=0.679).
PRI (Qp=T7.40, P=0.060)F15L 5 Z /AR HL
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Study name Statistics for each study Sample size Hedges's g and 95% CI
Hedges's Standard Lower Upper Relative
g error Variance limit limit Z P VRTControl weight

Atzori, 2022 0.099 0.219 0.048 -0.330 0.528 0452 0.652 41 41 7.85

Al-Ghamdi,2019 1.011 0.215 0.046 0.589 1.433 4697 0.000 48 48 == 7.92

Al-Ghamdi,2019(a) 0.891 0.212 0.045 0475 1.308 4.195 0.000 48 48 {} 7.97

Manni, 2011 2.361 0.718 0.516 0.952 3.769 3.286 0.001 6 6 == 217

Manni,2011(a) 1.722 0.638 0.408 0.470 2973 2697 0.007 6 6 o 261

Soltani, 2018 1029 0239 0057 0561 1497 4308 0000 39 39 e s 7.47

Furman,2009 1.028 0.242 0.059 0.554 1.502 4.251 0.000 38 38 C} 7.41

Furman,2009(a) 0.365 0.229 0.052 -0.084 0814 1593 0.111 38 38 - 7.65

Hoffman, 2008 1367 0459 0211 0467 2266 2977 0003 11 11 oy 41

Sharar,2007 0.539 0.119 0.014 0306 0.771 4.531 0.000 146 146 Ct= 9.67

Hoffman, 2007 2170 0.577 0.332 1.040 3.300 3.764 0.000 9 9 i 3.03

Hoffman,2007(a) 2.031 0.562 0.316 0929 3.132 3.612 0.000 9 9 3.14

Momenyan,2021 0715 0282 0080 0.162 1.267 2534 0011 26 26 —(— 6.67

Momenyan,2021(a) 0.180 0.274 0.075 -0.357 0.716 0.656 0512 26 26 =L 6.82

Armstrong etal. 2022 0926 0418  0.174 0.108 1.744 2218 0027 11 13 b 4.60

Hoffman et al.,2023 0.892 0.298 0.089 0.308 1.477 2993 0.003 24 24 s ey 6.38

Patterson et al., 2023 1051 0422 0178 0223 1.879 2489 0013 12 12 ] 454

0881 0119 0014 0649 1.113 7.432 0.000 —‘D—
-4.00 -2.00 0.00 2.00 4.00
Favours VRT Favours Control
B4 T UG B BRI RAE A VRTEUR SO i AR
Figure 4 Forest plot of VRT analgesic effects indexed by time spent thinking about pain after intervention
S S B g oL N N R P =
BORPHTERSARRE. HAMMBI S N . P<0.001), Horbowd B4R 05008 RO BIFST 280
N L g3 3 ek S L e 2 v o . SRR P - S -

VRICE R R . A H G RREY TC W 2 09 98 15 15 H] fm TXT R Ry o O RIS . VR B0

(Ps>0.05).
232 KEFAMMENATEER

A T TEAN AR ST h 45 s b o6 K 15 5 AN
58 B DA 1415 PR AR F 9 359 2R FH VRO 20 o 164 7
PRI, ORI IE A T B L I AR 2
RS PR R AT WA AT, SR B T S
PIF AN BE ZRAE A VR TAER RICR AT 5 35 10 15 1
H(0p=7.75, P=0.005), HH NI TR0
T TR R ARSE. A T USRS
A6 D0 3 R AE A9 VR T B RO A7 72 8 3% 09 8 15 1 H
(05=5.24, P=0.022), HHT VR S5 % 500 A LR AR
(R80T R . FEIG R T, e Al
X 19 PR AN I 3 B GV R T L 208 S0 3145 1
AN (05=1.02, P=0.600). SZIRPIFRRINFT UK
I AN D0 B2 SRAE Y VR TR RO 98 5 1 R Sk 2
(05=1.80, P=0.407). HAPIBFFTBEITAICH R . VR
BHHEE . NS5 AR J0 2 0998 45 76 A
(Ps>0.05, T ILFSS).
233 KRERNEYTEZE

M FEGNABIEGE Th 25 Jde b o6 S0 £ RVl 1)
SIS PR BN (<B), TS A AT S 1Y
TCAHTEE R BRI A 1 X S 28 AR S A
WA, Fe28aR, KR ZH S RIXF Jm ma  fE
FAE A VRTHUR SR AR B2 A 1E FH(Qp=  19.08,
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PRI FE SR FRAE A9 VR TR RO A7 A i 3 1 9 15 7R
(05=10.11, P=0.001), H:rp BLYR TR FE BB ik e T
KT HRESE. VR mt e %15 Kom fE e 3
fIE 1A VR T FELRR 4R A7 7E 10 25 1 9849V FH (05=8.40,
P=0.015), 10~20 minfJZW K, 0~10 minikKZ,
20 minld_FBBON R/, SRR TS PO £
JERAE 1V RT 808 R A A7 76 10 35 19 1 4R
(05=1.82, P=0.178), BIVRX} 2P 518 M iU 4K
R AAAE R 225, RIS (0p=1.11,
P=0.291), SVERIRIAI(Q=2.25, P=0.325)F18 %
JAZERY(0p=0.98, P=0.322)% il J5 P A2 B R AEAY
VRTHURSCR AT ER A B3, AR T 15 %
FEIERAE B VRTHEIR ZCR 15 VE H 2 3 (05=12.51,
P=0.006), HA<18% 4R K, 18~44% L5
N/ HALBFRA G R . VRIRERZE . AN
2EGT IR 0 B2 1T AR FH(Ps>0.05).
234 KRAVENETEE

A T AEN AT GE FR 25 SR 48 bR v T s P 2L 1E
PEAS S MR I o B N (<B), HICATEA R 2
LI A, MELAIRA R AN AT SE R T A SR T
AR E RIS 50 = P AR PR
JERAIHAT I LH 0T, 38R, X BRI BN 15
PR AL R AE A VR T BUM ROCR BA B 2 9 1E A
(05=10.21, P<0.001), HAXF BEZH T om0k BFoT Rk
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Table 1 Subgroup analysis on pain intensity after intervention

. ERE .
AR = 2551 n Hedges’g z P
Os df P
R FfiRLAE Tt 26 0.75 7.12 <0.001
St 1.08 1 0.299 e
FfAILXT B 581 126 0.76 12.70 <0.001
Skt 37 0.59 591 <0.001
Xof B 2R 2 7 9.66 1 0.002 o
Tt 115 0.83 13.04 <0.001
e H A 54 0.69 8.14 <0.001
VRZEH 1.08 1 0.299 o
Wi zh 98 0.80 11.73 <0.001
Wik 36 0.64 6.49 <0.001
H VR 0.69 1 0.405 .
VRIAIT 18 0.80 474 <0.001
, B/ R 32 0.93 6.87 <0.001
Wl VRIZ B 1.49 1 0.222 A
BRI SRS 66 0.74 9.57 <0.001
” KA 17 0.74 4.42 <0.001
Tt 1.57 1 0.211
IR 135 0.76 13.53 <0.001
0~10 31 0.87 6.46 <0.001
TPt ] 4.10 2 0.129 10~20 14 1.11 4.49 <0.001
>20 13 0.63 5.21 <0.001
I PRI TR 141 0.74 13.25 <0.001
PEIR 3.78 1 0.052 )
SRR 11 1.04 7.22 <0.001
. AR 117 0.74 12.24 <0.001
2 SZSEES 0.001 1 0.980 B
12 AR 24 0.74 491 <0.001
S Sk /IR 10 0.61 278 0.005
SRR 0.78 2 0.679 SPER G/ IE R 27 0.68 5.31 <0.001
HoAh BB ) 2 80 0.77 10.67 <0.001
T8 PR S A S AR 2 0.19 1.01 0314
12 M s PR AR 2 1.10 2.98 0.003
PRSI AAY 7.40 3 0.060 ,
. - WA S SR R 3 1.54 1.85 0.065
P SR R 17 0.64 3.94 <0.001
bS] 1 0.71 3.15 0.002
. LA 3 1.05 2.82 0.005
SR A A 6.47 3 0.091
HIE 6 1.22 6.71 <0.001
MR 1 0.54 2.39 0.017
<18 46 0.88 7.88 <0.001
18~44 54 0.70 9.85 <0.001
RS 2.98 3 0.395
45~64 36 0.67 5.87 <0.001
>64 15 0.88 4.67 <0.001
pogis 32 0.69 7.08 <0.001
51 0.89 2 0.642 LE2es 8 0.88 4.44 <0.001
REdd 110 0.76 11.53 <0.001

a) Qp: AT BIIEORY; dft A, P WM n: FEAHE

WA R TR IR DB TS, TR UG A VR SR B BRI RCR B SO0 B TR A
PR R R B VRT UM AR BA B2 AW . SRR BUR PR R R AL A VRT L
(05=4.16, P=0.041), HAPRFHBFAROEEF T BRI R (0p=1.84, P=0.175). HALAIBTTE
KIAT SR, IR BRI TG RORABMERAE B R . VRIRERE . NAS¥S e
RIVRTHURACR BA 0 & T ERI(05=4.16, P=0.041),  RERIIITEH(Ps>0.05).
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Table 2 Subgroup analysis on pain anxiety after intervention

. R et B
A - e . Hedges’s z P
O af P
. FfiFLAE BT 9 0.68 3.72 <0.001
SEE BT 1.12 1 0.291 o
FEAILXT BR8] 64 0.94 9.14 <0.001
Skt 16 0.42 4.48 <0.001
X AR R 19.08 1 <0.001 o
Joor it 57 1.06 9.27 <0.001
H g 12 0.83 4.14 <0.001
VRH 0.17 1 0.681 o
wsh Ay 61 0.92 8.88 <0.001
_ TERE, 9 0.82 3.66 <0.001
HEHRIVRY 35t 0.02 1 0.886 .
VRIGYT 3 0.91 1.60 0.111
, B/ 18 1.15 6.56 <0.001
BeHIVRIZ 230 1 0.129 A
LA SR A 43 0.82 6.62 <0.001
e S| 3 0.31 1.83 0.067
RLLEEN 10.11 1 0.001 :
IR 70 0.93 9.75 <0.001
0~10 12 1.51 4.25 <0.001
TR (] 8.40 2 0.015 10~20 4 1.68 4.50 <0.001
>20 10 0.68 3.61 <0.001
(5978
. 71 0.91 9.69 <0.001
PR 1.82 1 0.178 IR
S I 2 0.59 2.70 0.007
AR 66 0.94 9.57 <0.001
i AR 2 L1l 1 0.291
" -~ P 5 0.55 153 0.127
Sk m R 7 0.89 3.86 <0.001
SRR IR 225 2 0.325 SHAREAM EESR 11 0.67 3.58 <0.001
LA A Y 2 48 1.00 8.08 <0.001
s T8 PR Ji i A S MR 2 1.08 1.22 0.224
TR A 0.98 1 0.322 . )

P8 SR MR 3 0.18 1.10 0.272
<18 24 1.18 7.25 <0.001
18~44 24 0.54 5.60 <0.001

AEIS 12.51 3 0.006
45~64 17 0.65 472 <0.001
>64 7 0.94 3.23 0.001
ik 18 0.68 5.21 <0.001
51 4.40 2 0.111 Bk 3 1.14 2.56 0.011
REdl 52 0.98 8.11 <0.001

a) Op: AT FPEOKEY; df A ihE

P M n BEARR

235 KEELZREWNETEE

FErPREALAE LB ST 00, B T BERLX BB it

HI TAENADITE P4 R bRy S BUR 0 8
I TE]AY A8 S B VRIFSERCR B AN(<3),  Toik 3k ia
TERATRER T EE ST, E S B VRYZ 54 1 40
FIORERIE, T Rl R RIS T35 0 e, 0 M
SEH PR HIWE SR BRI, A BeA BT
XIS RIVRIZ S | i AR 52 6 2 P R Ay
WAL, SR BT X T BUS PR R ] R AL AY
VRTHRACR HA B & W1 (05=7.33, P=0.007),

1070

9%, T IHRFSE I )6 10 20 S8 28 B[R] R AE A VRT
BURSCR A W& ERI(0p=8.13, P=0.004), Hr
0~10 min T FHZH AR5 500 B 55 F>20 min T
2. PRI TS P B st [R] A ) VR TR
SR A VAT EF(Qp=8.44, P=0.004), H:FI'VRT
Xof S0 2 IR B LR SR RO e TR MR, A
PRI 2 IR 30 A JEL % s 1) 6 A1 () VR TR 2K
SRR B3 (05=0.58, P=0.750). MR T-Hif5
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Table 3 Subgroup analysis on fear of pain after intervention

. ) P43
AR 2551 n Hedges’g Z P
O ar P
. FfiRLAE T 1 0.53 1.67 0.095
LR 1.71 1 0.192 .
FEAILT BR8] 30 0.98 6.85 <0.001
Skt 9 0.47 3.93 <0.001
Xif RE 2H 2 7Y 10.21 1 <0.001 o
Joor ot 22 1.17 6.38 <0.001
. H g 15 0.77 5.57 <0.001
VRZEA! 1.93 1 0.165 o
wsh Ay 16 1.16 4.84 <0.001
o WAk, 13 0.83 5.52 <0.001
HHRVRY 5 2.31 1 0.129 .
VRIAIT 2 0.36 1.32 0.187
B8/
y 8 0.83 2.88 0.004
WeEHRIVRIZ 1.91 1 0.167 HR
5N LS 78 8 1.48 3.91 <0.001
. Kb 3 0.46 2.07 0.038
AN 4.16 1 0.041 ’
iR/ ¢ 28 1.01 6.83 <0.001
0~10 8 0.99 3.77 0.001
TSR [A) 0.89 1 0.346
>20 7 0.66 3.25 <0.001
F=yid
e 28 1.01 6.83 <0.001
I A IR 2 4.16 1 0.041 ‘r; "
2
e 3 0.46 2.07 0.038
ARG AR 3 1.71 3.08 0.002
FEUiRL s Pl 1.84 1 0.175 " "
HAb A A 2 MR 25 0.93 6.19 <0.001
<18 23 1.06 5.79 <0.001
4EWR 420 2 0.122 18~44 5 0.83 3.97 <0.001
45~64 3 0.46 2.07 0.038
Lotk 5 0.83 3.97 <0.001
Ll 0.35 1 0.553 .
REH 26 0.99 5.88 <0.001

a) Op: A5 EIEOKE; dft HHE; P WM n: HEACRE

PR S 2 15 (0] SR AF B VRTEER R HA 8 3 0 4R H)
(05=9.60, P=0.008), H:rf 55 M40 (800 i fe s, Zotkdd
AN T B AIK. AR AE G R . VRIRE IR |
NG HRE S JC 10 2 W 1 VE R (Ps>0.05, 1EIL
7%S6).

2.4 RRMPLS

T 50 T R R E AV R TSR RA (03507 e 7
F AR X FR(ES4); Eggerzk M T4 5 & BR, [IIH 2
AR IR 43,12, P=0.055, 95%CI=[-0.012, 6.306], Dt A
FEAE S0 1 R Fe ey, BYANEAT I R, JR%% )5 Hedges®
2=0.91, 95%CI=[0.726, 1.101], 13t IHWAE R & F Ak
ZEE I E .

T U PRI i B R E AV R TR A (0 350 7 e 7
AT FR(EISS); EggerZ it M43 A BL, [m)A77

FRAFIE}2.98, P<0.001, 95%CI=[1.514, 4.449], i
FEAE 2 1) R ey, BTANERT S R, A% )5 Hedges”
2=0.90, 95%CI=[0.799, 1.009], i}i1H % F M Ay w14
JC 25 ).

T T TR AN 11Dl E AT B VR THE SR AR,
AT X FR(EIS6); EggerdetmlRFR R A B, 814
T RRIEE 41.66, P=0.165, 95%CI=[-0.759, 4.077], V.
WINAETE B M R R M. BYAMNER I R, WS
Hedges’ g=0.76, 95%CI=[0.538, 0.985], UiRHIELEN K
F AT X IZZE T b 5.

151 AR B BB AE A VR TAER RO B R4 2 2
For A AKTFR(EIST); Eggerskth: M58 % L, 1)
FEREIE }5.94, P<0.001, 95%CI=[3.001, 8.876], 1t
FELE 2 1) R ey, BTANER S R, JR%E )5 Hedges”
g=1.10, 95%CI=[0.918, 1.286], {}iMH % F MM xHizss

1071



M4 F b & 20255538 £70% F8H

pRiES A0}

T 15 P R A A VR TAE I S5 A Rk 2 A
L5 A A RFR(EIS8): Eggerh Ik M6 35 & BE, [l)H )5
FEAYRIE 45.49, P=0.013, 95%CI=[1.247, 9.735], 1}
FETE B 1Y Ry BTANER S WK, %5 Hedges’
2=1.19, 95%CI=[0.909, 1.476], Vil % FMmfyxtizgs
e A0

195 i S8 2% i 18] FRAE A8 VR TEELRR R4 R 1 %87
AT AT ATFR(ESY); Eggergk M [al 4656 & FL, [
A5 PR B R EE 42,49, P=0.003, 95%CI=[0.958, 4.014],
VLA B 0 & R lm ey, BUANEAR I s, TS
Hedges’ g=0.71, 95%CI=[0.461, 0.950], 1l % F
PORAAE ST E S AT

2.5 JRBISS FIEN BURALE

A 5T K R A B AL 50 SCHR 3 T H B R R
VRTHEEIRHLA, Forhaf e s =5/, TR himIR%E
. BTN FRAPTR. SR M Ao 2,
VRTHEAES BRI HE A AR BIRR . 0 o B R AN
PEE; BFBRAMHTAS R R, VRTSAF T S Milisas & 1)
J i B (L FENT . N2-P2, P2RIP3 /) IR (e 1 & T
B BT R R, VRTEAE T ot Bo 2%
VIS, My IR, X T e 2 M
I &I, VRT3 FEARAMRAEIR WPE45y, FER2m
SRR 2R AR AR L,  FRIN O o5 B p 22
PRG5BS, ORI B #2357 A .

3 i
ARWEFEHUE T VRT R A [A] ST 1508 B Fafdt iy

BURRCE, GREmE . B HUBOREGE KRS
P, N2l RACTR (B 2  MESk TR . Ak

Fa KT IRII TR B Rl R

Table 4 EEG studies on the analgesic effects of virtual reality therapy

RIGEIVG R . 18R AR | 2t 2 F:
PEIR), HAgn iR B AR LU _EAKF X — & IS 1A
RO aE R —s 2 (AR — R R AR T — 4
78 T VRT A B 5500 2 B PR B vt - H 1) (P e
JE) . E - ShHLCRIR AR DL | P A R R R
Y IA-TEH (A 8% I (0] 45 22 4 B FR ok 0 Y
3% (Hedges s gli[f°480.76~0.96). FIRHIFSE KR,
VRTVE R —F A7 50 AR 250 AR 7 vk LA W e
IR FHFTSE. SR, Xeesb R EA R E RS mrE, =il
FEIN Ry 45 4t B PR N AR bR 2 BIF ST . VRIZE
PIRFHE . N A 2GR SR i 2 TR RN R R B 1Y
PP,

3.0 RIS FIEBEORECRI N A 2

3.1.1 AR &IT

S SRR U PR A i B AN i
T S B TR AR 1 VR TR RO EA 32 R 1,
YA BENL A SCBETH T T T 3R A B 2007 s TR AL
XFIRBCIHITSYE. X ATRERE T AT LR (1) fEREHL
SEXBATIESEH, i TR PEAT 2 A RS2
FAFALBE, AT TR BREA S0, 7 EL R
(RN 2 BRI, A B TR g e 2)
BT RO BB, Bl sl w BA
TR AR ARALEE,  REAS S A M4 A A [) 2 S T 2
22, Il AR SRR T PN A B HeEL, fe
0 Y ol g £ el 1 S0P =2 2 N TR 1
TRV i ) HEURRPE R (3) BERILAE SRR R AE AR
(7] FRF [71) £ 22 52 AN [] ) S 0 Ak B0 2% R (19 S8 B 42 VR
T IUR2DRU T 50), A )R 2R TR,
S b Y-S TR0 X R S R B R . MU, A
PRIETARTTE R, JTCHAE G REAS A R A 2 2R By

SCHER SR PEIRAAL (RS i L 45
FEPHHVR . . .
— R, i FERVR: EHRE | FEFIVR: N1y, P3|
Lier A e EELl e WEARVR PRUEIE. BESIVR NI P3-
RousseauxZg A '8! VRHXJ BE4H FEL RSO PIRBRIE | Afil: N1, P2)
TerzulliZE A7) VRHNT BEZH PRI FR | AR N2-P2—
e o VORI | il P2y, N2-P2|
v ) [19] A B3] HE
Li%A VRT+IE 22D AR IR T R o, v1
st | [20] . N S, s - Wik 81, 04
Tran5: N VRT 2DHUAT N 4] LY R ] PR | :
Bk al, v1

a) VRH, virtual reality hypnosis; |3~ % 137w BTt -Fm 2Bk
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TRl PRSI REAS (101 A0 p 2 BRI ), R B
PLAE B S VRT VR RACR, A 5 SR AU H AR
(AR

Xof BREH RN FU S PR REE . T USRS
9 P L LR AE A VR TR AR B 3
TAEH, BRI IO OB TS I RAS AR50 5 5
TOrOBHIESE. BIRT UL, 20k BRZH ZEpR Ak B Y )
IF BRI ECA S0 TR 7, VR TR A R 2 Bl
5. PR, FRATTHER S2 80 Z MR FJC /O B B R R
2, MG R FE IS AT B X B 1 30t AT LA
AT AT AR RO . S — T, FIREE R
$&7R, VRTHURACR 51 SR R UIAC, X2
VRT = A AR S50 T AL 2 — 02, AR UR A
REAUERSE R, VRIS A o AL R o (A 90 0 7 |
AMRTETR Sy, DT A1 DR v 94 B S A 35 b Je 2 e
B, IR AR IR ST, FRATHEI R VR AR
Pk LA HLFE 0 00 2 00, e DA™ A U Y 4R
TRRCR. SR, WSS, a0 B RILE LR f
AR AR A VR TR R,
312 VREE

DMESEUEPERT ST R, AL T VR, FE 5
VRA GEEORMA AT 2157, dEmimi b MAR9E
SR, AT A B R A BRI ASCR 2L SRk, ABIFSE
R, VRSN Z2AE PR SN AR RAE Y FER ASCR
JEECA WERETTVERL. X —25 R R FRATHT SRy HED
PRAL TSRy, BN R AL S £ AIVR, HERE
g AR R 4r HIE o BT o0, 502 DA™ A B Y
BURRCR. WA iR B 8RR, Hohrg—1
KR AT UM LA VR B, AW BoR, VR
R0 A A PRI R R AE AY VR TR AL
A BERVETER, VR TRHRREET B X i
PR . THURARAE . T ISR AN A
WERITVER], 58 H 3R Bk B I AL (B
DF20 min) BN AL T2 UKL X al figfe [N
AR B VR FZE Sy (a2 R e 57 FRZ 2, A
T HSSHRACR. A, AZ2 T REH VRSN AT
RMGH, IR AR K VR 5o 2 4E PO
SR FRRAE B VRTERACRA W e, 18
PARTSEH, FEHBIVREF AN F, 245 Snow-
World. SpaceBurgers, Ice Age 2: The Meltdown,
Second LifeZs, M#kshMIVRIG 5 LR B IRFFEE N 3,
(I UEESEF o N (3 SNV AT E A S P/ S =9 VN £ 118

AL, R ARk SRR U AR
HIVRIZ I,
3.1.3 KT

P i X (R I AP RN S 6 28 508 ) %ot /1
WS . TR AMDUE . T HUS &R
&L TSR A B R AR A VRTHUR SCR B
FRVR R, (R A 0 4% 4 B O L A Y
PEAPEVE AR, JCHAEAR A, 76T &
5 I RAE I VRTEUR SR RIS, I RIS A 350
WARTSER LI, MET PR RE . THURE
TR | TR 0 T i ) e AE 1 VR T 3L
JAIFFE I, SEI0 2 IR AR N R T IR RC. X st
SERAER,  VRTRFSH6 S P 09 B RN AR5 A (7]
B2 T HUR), 10 VRTXI AEEIR B0 S0 A B
B PR, DAAE B 90 0E 35 o 32 R VRT A9 BIV B 14 40 95 4
S B3B RUSVRTIE R4 L0 50 . Ak
Jor R P AR LA Ak 2 BRI RSO, H BRI K
7 AR AR R B R VRTIG PRIV, A Sk
B — AR R VRT K R ik 7 22
3.14 A0 ¥ESEITHE

A o L AR A PR R AE Y VR TR AR A
WEREAE, S FRIN 184 LUTF s D AE %K
N T HAS A ER B, —IVRT T Fl 28 M5
I RGLER LB, 75 /0 AF B BORON K T
HWM F PSS AR A 4R R AT T [ 4
K, VRIGEUREN BEE AR AT R RERT, 5%
Segh GRS A B2, Horh A REAY IR R 2 AR L T
WAEN, /AR REXHE UNVR— A Fr AR5z B
1o, TERE SIS Hh 25 B AR A T e B DI, DL
HIVRIRES Y B RGHSY, e MATE B A E HhkZ
B AN S 5IRCY, mUiR RS VRV TE B
T WP, I3 i B LR ) 17 A e R 4 s
g SRR 7T, AT AR
I, BAERHARNBCF AR R IR, rTRET A AN
VR IEA B P R IR, i AR A VRT
BURRM AT RAR. AR T VR B E A0
ok, BN AP R IR AL 2 B A B Al
RS2 HE, s R A s R VR T, MmN
VRTHEZ PSR AN .

P 1) %o I YA JE 2% Ik 1] A £ VR T SR
HABZENNER, Kb B iail s & e 4«
M. X ATREAE T BRI Lot XA 1 BAL BT AR 3

JEIE A T B
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Z5. WNEMZ LM, B T2 2R e,
B PEAR R T Lo e 1T 5 2R I R e R B AR
SR A7 PO S n] B BT 7R 1232 VRT T Wi
5T I E PRI SCR, WOIRZ NS, ZrEfekt
FRYACTRR B S fu ) T AL R, 5 PRI ] BEAE A -
PN 2 A R R s, i VRIE it B
TR VTR RSB B Y, R 3 M nTREMVRT
hZ i %

PSS RER, AR PRI T 22 SRR X
VRTHIR AR B A EEAEH. MBI RZ 5, 52
B0 ST AR VRTRE B S AL ] e 7 22 5 EAR
i | BN N E S RN RSP A NP St AR errE SNt
IRECERZTM S, B, AR/ NFRHME T fe 2 B
ST I B AR i 13, 2 (positive  responders) 4T 2 s
ARG R 58 75 25 B R 1T L3R PR X VR TR S 22
FEMYEEIE, TR VRT3 2 Y REAE AN R, DA
XA ] £ B AT A HE R AR TR YT

3.2 RIS EURHLE]

Jii AT 2R BH, VRIS HA SR AH G i e o A 1
AT A, E B VRAT D S 2 R e o
VAR BINTFIP3 I IEAE; MR8 A VR B FNEGF Ao
I 7 R R AN TN S I VR B 20 (S — 4R A0S, L
FE APPSR DG HL AR B ST 2B, N 1R R IA &
Fg o o7 A LB B, AT RE S W UK A4 B b 7 J2 R
MG 55 Jz J2 B D4 A P sl 61, HH S5 i
VIR 22 7 A SUAAR IR 2R 1) T VRT 0] 52 00 986 301 84
RPN, R VRTXAIR - 4E i A 3
RV, X S AT AR E IR —3. Ji—
T ik E I 2 TR, AH HG T 2D T Fixs BE4H, VRTSH
B IE T T A 3K H 422 ik =2 R0 TR0 & N2 T
N2-P2 I PR 1 3 AR, R 0L PR S AR 7 75 (virtual
reality hypnosis, VRH)UAEREAEHL AR 98 B P47,
FHAEAPURIN2UE IR {E FRENS. N2-P2J&—XF i BIFEN]
ZIGHE AT, N2 HIN2-P2E A I Y 30 AT REH M
RGBS ik £ LA B Hp St [l 45 fig X
(R 22 GG B 3401 Hrp IR 85 A T AR S A I 5%
T 4% (salience network) L CHER, G 6T &
TR PRIR S AN I 1) 22 CE (5 B, d A= FF
SERW, N2-P25 A5 U5 P50 1 R RN E RN 3 X 2 5o
TETE BB R ) M VRTAE 32 P28 i 7 &
N2 FIN2-P2 5 G R, X R W VRT AR AR -

1074

WA A B BT W R E R, 20 3R T AR5
TEAT AR A R IR, A, N2-P25 4 ikt S e A
FHEIRIBEY, d T W, VRTXIN2-P24Z A (15
i) S B T VRT XA 15 26 - shFLAE B2 1 4. sk b, B
ST B AR, VRTLIE i 15 25 8 7 ML ok 22 i
PR, R, VRABNZME T AR A BN A 5E 1Y) 7
X, HEHmAg 51 AARER L [ S& 5 50T gefE 2
W 26 0 7=, i AR DRI T A 4 v e 46 31 o
DL 25 RAS, ATTTZ A A 2]

VRTX R G 22 B ) 1 5 A B 2. Li
25(2023)%F b T VRT A2 DA T %A AP 9g S R )
S, K IUVRT R & BB PR i B v, I LAk
Wil o5 B 28415 5 Dk 55 Ay A B 2 PR . Hob, o
BB IR e A T W RS, SRkt
AL S A A AR 5 B AR Y. Tt
B 2 R Ay A B e 28 iR 3 11 1 ik Al 5 ) s B AR R A
AR 136584 55 HuflTannetti B 57 % By 45
Bt 22315 7% BE A% 2 UL 20 0 R 1 3 ) AR 22 0L iy
BERT UL, VR o B Iy 451 B At 28415 3% A 52 1 Sz ke 1
VRTX S50 2 B HA B IR ACR, RPN XK
I JEE - FE AP 4 B 22 A B RV E . AT
FEAUKE R B U A R AR I VRTHLAE BRAFSE. Tran
4 NP0 VRTHE M 20 B R P I, &R 3R
VRTZ B R A0 - () SER BRI 2 PR 5 a5, 1 045 B Al i
BOMZR IS,  H VRTH AR Ay 2957 1 55
5Pm AR B EMOC, R T VRTZZmE 12
PEPIR A G LA A

S AR BB L ST A5 R S T VRT TR 2 4
B (4 A BEAONE, 4R VRTEER R4 SR 1 7 A T RE v I
PR E B MERSER A . TERL . TH A DG R s
FEVER, (B VRTIEDRHLE] ARG, AR &
WEILIR RS . BRG] . ITLD ARG SE A AR AR TR
ARZEVRTHEIF ML Ao b B

4 AL

ABFFERLL 1 VRTXHA R 2 4E A8 b HA TR Y
BURACR, JFRGEHT 132 VRTEUE R A8 15
R SSEER R AL, (EAAEL N RIRYE: (1) £
Yt B YR SO FE AR R AE B VRT B SR EAT w1 5 TPk
R B b, A9 AR i i 4 R B B B e Y
SEBUE. X ] BEER AR WA TT M OB ST AR SRR BT
VR E . PIRFHIE . FEASEE £ LS5 R P b



ST AR 226 7. VRIE— TR JRtUSR (74
AR, AHHARZE AT AR R R, Leansy Kt
i R T at . DLEPEE . HR 2 A5 A B A A S 3B
5 REEHARIL SIS A RA B THRTFVRAGDTR &
FE S, WITHVRTIREER. I, KR
B A AT AT VR TR SO0 i IR R, il 1
RITVREARSHL . Xof A i BEL PO I 4, IRt —
AAREACFIAN AL T R A 732, TR 45 R Y S
FPEKF, $ETHAERA TSR R (2) ARATSE
>R FH BEHLASOR A R 1 St R PR ORI 5 E 2 [ Y
TCIIT, AHER I8 AR 035 0 A 3R ey IX P REZ Hh
T HITA & VRTEE BT T3R5 ) T 2R L6 (B3
SR 25 AT, AR TE A B AL TR
F far XA TGS RABAT BRI, AEATSIRME LHE
BRI DU, AR BIBTFENE LA SN Y4
A7 AR A SR, AR AR S R a5 3 T

BRI, BSRVRTIEKIN & Hh B sk g
Hist, (B H ARG S EEVT 2 RR M, AR5
ARALSCIR T, REAERMKMEREIF: (1) A RVRTHE
S AR R A ME RV AR RIVE FH IS M e = . X%
[, AT SR T ) 3 B A S 6 50T A BPAR VRT B K it
BRSO, FH T S T X IR BRI
TR R T a1 B VR R PR AR I S A R T 04 O T
(2) AFEWFFE T VRTHIFERAE R L. T RIS Fst
VM SRR R 225, X RE S B ST&5 B2 A1)
BEEEEZR. AR R bR R 2 e B FR b
AT RGN, UARTHRsEE e e etk (3) HurErxf
VRTHUF (1) N TEM AL 9 T A7 i A R, AR R
AR RARIIRSAER . REIE . T2 oG S 2
BT ARIE—HFR. (4) RTVRTHER BASEE PR,
WA b & A T s 5 1008, [ VRAH
KHARIEERI KR, EHATEAIRYT I 24 nl et —

AR A AR, X I PRABAE T IR A E 2D VRTE I PR A BE A (45 T ).
B
553k

1 Huang Q, Lin J, Han R, et al. Using virtual reality exposure therapy in pain management: A systematic review and meta-analysis of randomized

controlled trials. Value Health, 2022, 25: 288-301

2 Li A, Montaio Z, Chen V J, et al. Virtual reality and pain management: Current trends and future directions. Pain Manag, 2011, 1: 147-157

3 Hoffman H G, Doctor J N, Patterson D R, et al. Virtual reality as an adjunctive pain control during burn wound care in adolescent patients. Pain,

2000, 85: 305-309

4 Garcia L M, Birckhead B J, Krishnamurthy P, et al. An 8-week self-administered at-home behavioral skills-based virtual reality program for
chronic low back pain: Double-blind, randomized, placebo-controlled trial conducted during COVID-19. J Med Internet Res, 2021, 23: €26292

5 Yalfani A, Abedi M, Raeisi Z. Effects of an 8-week virtual reality training program on pain, fall risk, and quality of life in elderly women with
chronic low back pain: Double-blind randomized clinical trial. Games Health J, 2022, 11: 85-92

6 Lier E J, Oosterman J M, Assmann R, et al. The effect of virtual reality on evoked potentials following painful electrical stimuli and subjective

pain. Sci Rep, 2020, 10: 9067

7 Terzulli C, Melchior M, Goffin L, et al. Effect of virtual reality hypnosis on pain threshold and neurophysiological and autonomic biomarkers in

healthy volunteers: Prospective randomized crossover study. J] Med Internet Res, 2022, 24: 33255

8 Wong M S, Spiegel B M R, Gregory K D. Virtual reality reduces pain in laboring women: A randomized controlled trial. Am J Perinatol, 2021, 38:

el67-el72

9 Malloy K M, Milling L S. The effectiveness of virtual reality distraction for pain reduction: A systematic review. Clin Psychol Rev, 2010, 30:

1011-1018

10 Raja S N, Carr D B, Cohen M, et al. The revised International Association for the Study of Pain definition of pain: Concepts, challenges, and

compromises. Pain, 2020, 161: 19761982

11 Bull F C, Al-Ansari S S, Biddle S, et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports Med,

2020, 54: 1451-1462

12 Ogrinc G, Davies L, Goodman D, et al. SQUIRE 2.0 (Standards for Quality Improvement Reporting Excellence): Revised publication guidelines

from a detailed consensus process. BMJ Qual Saf, 2016, 25: 986-992

13 Egger M, Smith G D, Schneider M, et al. Bias in meta-analysis detected by a simple, graphical test. BMJ, 1997, 315: 629-634
14 Nikolakopoulou A, Mavridis D, Salanti G. Demystifying fixed and random effects meta-analysis. Evid Based Men Health, 2014, 17: 53-57

1075


https://doi.org/10.1016/j.jval.2021.04.1285
https://doi.org/10.2217/pmt.10.15
https://doi.org/10.1016/S0304-3959(99)00275-4
https://doi.org/10.2196/26292
https://doi.org/10.1089/g4h.2021.0175
https://doi.org/10.1038/s41598-020-66035-4
https://doi.org/10.2196/33255
https://doi.org/10.1055/s-0040-1708851
https://doi.org/10.1016/j.cpr.2010.07.001
https://doi.org/10.1097/j.pain.0000000000001939
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1136/bmjqs-2015-004411
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1136/eb-2014-101795

M4 F b & 20255538 £70% F8H

15

16
17

18

20

21

22

23

24

25

26

27

28

29

30
31

32

33
34

35
36

37

38
39

40
41

42
43

44

Huedo-Medina T B, Sanchez-Meca J, Marin-Martinez F, et al. Assessing heterogeneity in meta-analysis: O statistic or I index? Psychol Methods,
2006, 11: 193-206

Cooper H M. Integrating Research: A Guide for Literature Reviews. Thousand Oaks: Sage Publications Inc, 1989

Valentine J C, Pigott T D, Rothstein H R. How many studies do you need? A primer on statistical power for meta-analysis. J Educ Behav Stat,
2010, 35: 215-247

Rousseaux F, Panda R, Toussaint C, et al. Virtual reality hypnosis in the management of pain: Self-reported and neurophysiological measures in
healthy subjects. Eur J Pain, 2023, 27: 148-162

LiJ, Yang H, Xiao Y, et al. The analgesic effects and neural oscillatory mechanisms of virtual reality scenes based on distraction and mindfulness
strategies in human volunteers. Br J Anaesth, 2023, 131: 1082-1092

Tran Y, Austin P, Lo C, et al. An exploratory EEG analysis on the effects of virtual reality in people with neuropathic pain following spinal cord
injury. Sensors, 2022, 22: 2629

Morris L D, Louw Q A, Grimmer-Somers K. The effectiveness of virtual reality on reducing pain and anxiety in burn injury patients. Clin J Pain,
2009, 25: 815-826

Chan E, Foster S, Sambell R, et al. Clinical efficacy of virtual reality for acute procedural pain management: A systematic review and meta-
analysis. PLoS One, 2018, 13: ¢0200987

Ahern M M, Dean L V, Stoddard C C, et al. The effectiveness of virtual reality in patients with spinal pain: A systematic review and meta -
analysis. Pain Pract, 2020, 20: 656-675

Georgescu R, Fodor L A, Dobrean A, et al. Psychological interventions using virtual reality for pain associated with medical procedures: A
systematic review and meta-analysis. Psychol Med, 2020, 50: 1795-1807

Wang H, Chow S C. On statistical power for average bioequivalence testing under replicated crossover designs. J BioPharm Stat, 2002, 12: 295—
309

Elbourne D R, Altman D G, Higgins J P, et al. Meta-analyses involving cross-over trials: Methodological issues. Int J Epidemiol, 2002, 31: 140-
149

Metcalfe C. The analysis of cross-over trials with baseline measurements. Stat Med, 2010, 29: 3211-3218

Hoffman H G, Richards T L, Bills A R, et al. Using fMRI to study the neural correlates of virtual reality analgesia. CNS Spectr, 2006, 11: 45-51
Triberti S, Repetto C, Riva G. Psychological factors influencing the effectiveness of virtual reality-based analgesia: A systematic review.
Cyberpsychol Behav Soc Netw, 2014, 17: 335-345

Trost Z, France C, Anam M, et al. Virtual reality approaches to pain: Toward a state of the science. Pain, 2021, 162: 325-331

Deng X, Jian C, Yang Q, et al. The analgesic effect of different interactive modes of virtual reality: A prospective functional near-infrared
spectroscopy (fNIRS) study. Front Neurosci, 2022, 16: 1033155

Wohlheiter K A, Dahlquist L M. Interactive versus passive distraction for acute pain management in young children: The role of selective attention
and development. J Pediatr Psychol, 2013, 38: 202-212

Kemeny A, Panerai F. Evaluating perception in driving simulation experiments. Trends Cogn Sci, 2003, 7: 31-37

Hoffman H G, Patterson D R, Carrougher G J. Use of virtual reality for adjunctive treatment of adult burn pain during physical therapy: A
controlled study. Clin J Pain, 2000, 16: 244-250

Jones T, Moore T, Choo J, et al. The impact of virtual reality on chronic pain. PLoS One, 2016, 11: e0167523

Lier E J, de Vries M, Steggink E M, et al. Effect modifiers of virtual reality in pain management: A systematic review and meta-regression analysis.
Pain, 2023, 164: 1658-1665

Eijlers R, Utens EM W J, Staals L M, et al. Systematic review and meta-analysis of virtual reality in pediatrics: Effects on pain and anxiety. Anesth
Analg, 2019, 129: 1344-1353

Sanchez-Vives M V, Slater M. From presence to consciousness through virtual reality. Nat Rev Neurosci, 2005, 6: 332-339

Kong Y, Sharma C, Kanala M, et al. Virtual reality and immersive environments on sensory perception of chocolate products: A preliminary study.
Foods, 2020, 9: 515

Mogil J S. Sex differences in pain and pain inhibition: Multiple explanations of a controversial phenomenon. Nat Rev Neurosci, 2012, 13: 859-866
Fillingim R B, King C D, Ribeiro-Dasilva M C, et al. Sex, gender, and pain: A review of recent clinical and experimental findings. J Pain, 2009, 10:
447-485

Keogh E, Herdenfeldt M. Gender, coping and the perception of pain. Pain, 2002, 97: 195-201

Bromm B, Treede R D. Nerve fibre discharges, cerebral potentials and sensations induced by CO, laser stimulation. Hum Neurobiol, 1984, 3: 33—
40

Tannetti G D, Zambreanu L, Cruccu G, et al. Operculoinsular cortex encodes pain intensity at the earliest stages of cortical processing as indicated

by amplitude of laser-evoked potentials in humans. Neuroscience, 2005, 131: 199-208

1076


https://doi.org/10.1037/1082-989X.11.2.193
https://doi.org/10.3102/1076998609346961
https://doi.org/10.1002/ejp.2045
https://doi.org/10.1016/j.bja.2023.09.001
https://doi.org/10.3390/s22072629
https://doi.org/10.1097/AJP.0b013e3181aaa909
https://doi.org/10.1371/journal.pone.0200987
https://doi.org/10.1111/papr.12885
https://doi.org/10.1017/S0033291719001855
https://doi.org/10.1081/BIP-120014560
https://doi.org/10.1093/ije/31.1.140
https://doi.org/10.1002/sim.3998
https://doi.org/10.1017/S1092852900024202
https://doi.org/10.1089/cyber.2014.0054
https://doi.org/10.1097/j.pain.0000000000002060
https://doi.org/10.3389/fnins.2022.1033155
https://doi.org/10.1093/jpepsy/jss108
https://doi.org/10.1016/S1364-6613(02)00011-6
https://doi.org/10.1097/00002508-200009000-00010
https://doi.org/10.1371/journal.pone.0167523
https://doi.org/10.1097/j.pain.0000000000002883
https://doi.org/10.1213/ANE.0000000000004165
https://doi.org/10.1213/ANE.0000000000004165
https://doi.org/10.1038/nrn1651
https://doi.org/10.3390/foods9040515
https://doi.org/10.1038/nrn3360
https://doi.org/10.1016/j.jpain.2008.12.001
https://doi.org/10.1016/S0304-3959(01)00427-4
https://doi.org/10.1016/j.neuroscience.2004.10.035

45

46

47

48
49

50
51

52
53
54

55

56

57
58

Schulz E, Zherdin A, Tiemann L, et al. Decoding an individual’s sensitivity to pain from the multivariate analysis of EEG data. Cereb Cortex, 2012,
22: 1118-1123

Tarkka I M, Treede R D. Equivalent electrical source analysis of pain-related somatosensory evoked potentials elicited by a CO, laser. J Clin
Neurophysiol, 1993, 10: 513-519

lannetti G D, Hughes N P, Lee M C, et al. Determinants of laser-evoked EEG responses: Pain perception or stimulus saliency? J NeuroPhysiol,
2008, 100: 815-828

Craig A D. How do you feel now? The anterior insula and human awareness. Nat Rev Neurosci, 2009, 10: 59-70

Tannetti G D, Zambreanu L, Tracey 1. Similar nociceptive afferents mediate psychophysical and electrophysiological responses to heat stimulation
of glabrous and hairy skin in humans. J Physiol, 2006, 577: 235-248

Bromm B, Lorenz J. Neurophysiological evaluation of pain. Electroencephalogr Clin Neurophysiol, 1998, 107: 227-253

Hoffman H G, Chambers G T, Meyer W J, et al. Virtual reality as an adjunctive non-pharmacologic analgesic for acute burn pain during medical
procedures. Ann Behav Med, 2011, 41: 183-191

Villemure C, Bushnell C M. Cognitive modulation of pain: How do attention and emotion influence pain processing? Pain, 2002, 95: 195-199
Klimesch W. Alpha-band oscillations, attention, and controlled access to stored information. Trends Cogn Sci, 2012, 16: 606617

Nir R R, Sinai A, Moont R, et al. Tonic pain and continuous EEG: Prediction of subjective pain perception by alpha-1 power during stimulation and
at rest. Clin Neurophysiol, 2012, 123: 605-612

Akimoto Y, Kanno A, Kambara T, et al. Spatiotemporal dynamics of high-gamma activities during a 3-stimulus visual oddball task. PLoS One,
2013, 8: 59969

Hu L, Iannetti G D. Neural indicators of perceptual variability of pain across species. Proc Natl Acad Sci USA, 2019, 116: 1782-1791
Dickersin K. The existence of publication bias and risk factors for its occurrence. JAMA, 1990, 263: 1385-1389

Garrett B, Taverner T, McDade P. Virtual reality as an adjunct home therapy in chronic pain management: An exploratory study. JMIR Med
Inform, 2017, 5: ell

#hgERt Rt

BEIS1 1 e i AT B VR TR RO B AR AR ]
ES2 U FONa R IE A A VR TRUR RUR B AR AR
BIS3 Tl Em R L F AR A VREUR SR A FRAK A
EIS4 Tl Fp e iR B AT ) VREEDA Ak R A s < -1l
BEIS5 T e i B A A VREEDTA Ak SR s < -1l
BEIS6 T HJr i A MR A A V R B SR A <1 &
BEIST T P R I8 AT A VREEDTA AR R i s = -1
BEIS8 T Hil i Feami L L i 1 VR B 5 SRty <1 121
BEISY T HJr i % i A] A A V R B S R A <) 15
FS1 P4 H BTES 4

FS2 M F AT A 205k

RSO3 IEMH A TS 408K

FeS4 TSI R WA ST

S5 TS EIH AN EE WAL 4 H

FS6 T fEHR A W] W41 40#r

FREREST SO/ A SCHikss 2

AU L #

N7 AR I ] 2 R csb.scichina.com. 1 75 41 R 4 1F A 4R Gk 09 JR 46 BOlE, 1F 4 A 32 R BUE A 9 A 6 3R

1077


https://doi.org/10.1093/cercor/bhr186
https://doi.org/10.1097/00004691-199310000-00009
https://doi.org/10.1097/00004691-199310000-00009
https://doi.org/10.1152/jn.00097.2008
https://doi.org/10.1038/nrn2555
https://doi.org/10.1113/jphysiol.2006.115675
https://doi.org/10.1016/S0013-4694(98)00075-3
https://doi.org/10.1007/s12160-010-9248-7
https://doi.org/10.1016/S0304-3959(02)00007-6
https://doi.org/10.1016/j.tics.2012.10.007
https://doi.org/10.1016/j.clinph.2011.08.006
https://doi.org/10.1371/journal.pone.0059969
https://doi.org/10.1073/pnas.1812499116
https://doi.org/10.1001/jama.1990.03440100097014
https://doi.org/10.2196/medinform.7271
https://doi.org/10.2196/medinform.7271

M4 F b & 20255538 £70% F8H

Summary for “Hg B 9277 5 M BURRCR B AL s A BEALH]: SR B T840 A7 B

The analgesic effects of virtual reality therapy and its
electrophysiological mechanisms: evidence from meta-analysis
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Virtual reality therapy (VRT) represents a promising non-pharmacological alternative for pain management. However, the
efficacy of VRT has been shown to vary across different types of pain, including experimental pain, acute pain, and chronic
pain. Additionally, the factors influencing the effectiveness of VRT remain poorly understood. To address this, a systematic
review and meta-analysis were performed to summarize the analgesic effects of VRT and its influencing factors, as well as
to explore the potential mechanisms underlying VRT analgesia, thus providing evidence to optimize VRT protocols for
pain management. A comprehensive literature search was performed using PubMed, Web of Science, EBSCO (Academic
Search Premier), and Scopus databases for articles published up to March 21, 2024. Search terms included the
combinations of “pain”, “virtual reality”, “virtual simulation”, and “VR” in titles, abstracts, and keywords. We also
searched in reference lists of included studies and previous reviews for studies that were not included in the present search.
A total of 128 studies were identified, which compared an immersive VRT intervention to a non-VRT control group, with
reporting on subjective pain ratings across the sensory-discriminative (pain intensity), affective-motivational (pain
unpleasantness, pain anxiety, and fear of pain), and cognitive-evaluative dimensions (time spent thinking about pain). The
pooled analyses revealed that VRT significantly reduced the subjective ratings across the multiple dimensions of pain
among participants in the VRT groups when compared to the control groups (Hedges s g=0.76—0.96). Subgroup analyses
further indicated that these outcomes of multiple dimensions of pain were modulated by different factors, such as study
design, type of control group, intervention patterns, intervention duration, type of pain, age, and gender (Ps<0.05). Despite
these promising findings, heterogeneity was observed in all meta-analyses, and considerable risks of bias were identified in
most studies. Furthermore, compared to the control groups, typical event-related potentials (ERPs) induced by pain in the
VRT groups, such as N1, N2-P2, P2, and P3, exhibited a decreasing trend; Spectral analysis revealed a decrease in the
power of @ and a-band oscillations, alongside an increase in the power of ¢ and y-band oscillations, which suggested
potential neural correlates of VRT analgesic effects. While the present meta-analysis highlights the stable analgesic effects
of VRT across the multiple dimensions of pain, several limitations remain in this research field. There is still a lack of
research on the persistence and potential side effects of VRT analgesia. A longitudinal design ought to be adopted to
evaluate the long-term efficacy of VRT on pain management. In addition, more rigorous methodologies, including the use
of well-constructed control groups, randomized designs, and high-quality blinding procedures, are needed to enhance the
validity of future research. The variability of the VRT intervention strategies and outcome measures may also limit the
comparability across studies. Therefore, the adoption of standardized multidimensional pain assessments is recommended
to enhance the comparisons across studies. Finally, the exploration of neural mechanisms underlying VRT analgesia is still
in its infancy, and future research should utilize neuroimaging techniques such as magnetic resonance imaging (MRI),
magnetoencephalography (MEG), and near-infrared spectroscopy (NIRS) to further eclucidate these mechanisms.
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