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Abstract

Objective: To explore the effects of background color and the number of people present in a virtual
reality (VR) environment on the negative emotion intervention efficacy of virtual hugs, so as to pro-
vide a basis for designing personalized VR emotion regulation intervention programs. Methods: Ex-
periment 1 adopted a one-factor within-subjects design with 22 participants. Negative emotions were
induced by watching video materials, and the effects of virtual hugs on regulating negative emotions
under warm-color and cold-color backgrounds were compared. The Self-Assessment Manikin (SAM)
was used to verify the intervention effect. Experiment 2 also adopted a one-factor within-subjects
design with 20 participants. The number of people present in the virtual environment (1/2/5 peo-
ple) was manipulated to examine the impact of interpersonal emotion regulation effects on the ef-
ficacy of VR virtual hugs in regulating negative emotions. Results: 1) Environmental color effect: The
improvement effect of VR virtual hugs on negative emotions under warm-color backgrounds was
significantly better than that under cold-color backgrounds. Independent-samples t-test results
showed significant differences in behavioral questionnaire indicators (t = -3.088, p < 0.01), skin
conductance physiological indicators (t = 2.406, p < 0.05), and heart rate physiological indicators (¢
= 2.924, p < 0.01). 2) Interpersonal emotion regulation effect: Negative emotions were significantly
improved in all bystander groups after intervention; the main effect of the baseline-arousal-im-
provement sequence was highly significant, including behavioral questionnaires (F = 53.391, p <
0.001), skin conductance (F = 31.289, p < 0.001), and heart rate (F = 35.257, p < 0.001). Further
analysis of behavioral and physiological data revealed that the regulation effect of the 5-bystander
group was significantly better than that of the 2-bystander group (p < 0.05) and the 1-bystander
group (p < 0.05). Conclusion: VR virtual hugs are an effective means to regulate negative emotions.
When using VR virtual hugs for negative emotion regulation, environments with warm-color back-
grounds and multiple people present achieve better effects.
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1. 5|15

1% % (emotion) /& — RYIN I IGFR, 2 NXT M FEW 2 BRI DL AR N AT RS — My
NIETEE A% . BTSRRI By AT R TIESRIE RS, AR SO0 RERE
FEAER; M 28 (negative emotion) | &2 5 A Mo ) 36 AR WAL, WA U, He. HERE. 5. JF
T RUEME KGR RS AREWELEIRE . G5B, FrEE& AR M. IS 2o BAH:
S A7 AE R BRAE R o] /L, AN B FEAR RN EN T REFN B O R (257, /7 50, 2007; Fredrickson
& Branigan, 2005), 382 3802 U R B AG 14 505 JRUS: o A% 0 P A7 1R 15 26 1 07 2 32 AR M B )
Jﬂﬁﬁﬁﬁm‘ﬁﬂ& s AFTET N BT AR5 A M3 ] Je A 55 R BR P (Fairburn & Patel, 2017; F55,

T, 2014),  HMERUH L H 2 BEK AAL 2O B R R 5K .

fgﬂfﬂd:(VIrtualReahty,VR)TEUKE’] RS R N X — MR T A R R4, Hm DR
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A HAME YRR T A FL A — PR L7 7 IR A 48 T Bt (Freeman et al., 2017). VR FRIREHHE A0 )%
FEAREG 1G22 B AR R T, B S UURIR . S28 B G a4 = K% O RFE(Freeman et al., 2017).
WA, READURIERT DAk A 55 I SIS SEORE AL A B AL O B S 5 OB, HL VR IRBE 5| R 1% 48 e I 5 B AT
FERTWEEEAEE(Yamada & Kawabe, 2011)o IX—HFMEAE VR HORIE BT R H H SR OEI
MV 57 B A R DR R AN 1T 22, RS HE S T TRIE (A7 5%, 2017); VR AP AT R A, f
K e LB B s RBGRE A BIRF AL OB 55, B35 BRI 55 AR (Fairburn & Patel, 2017). H T,
FE A EA KEFFFRUESE | VR HORTEFAPERG LT Prh A %k . W Fedad Bt 360 M. ki)l 5.
PURAEE, BRI EMEZ TN, KM VR T-TREE 23 R U5 B RS RS 26 A0 0
JEJIKN-o SRTT, BB TSR 2 T TN B A S BBt 200 1 R IR Hh HAth SR DR 200 T8
HIFENR, XAE— B BRRA 7 VR T IRCR M — 2. RS NHBEIRIA A, SRR 5 5t
FEFE LB RIS VIR, SR T R gERE 2 di iy . Rk OB RS A% O B R (Walker & McGlone,
2013). &M FEFESLIG R CAER, SRR AR R e B A S AR BIEH (Harlow & Zimmerman,
1959) JEEEREM FUHE—PUESE, I 241 5 AR Bl ] DARRAR o Z8 . I H RN B BT B /K 156 28 28 1 ) 4R A
(Grewen et al., 2005), I5R.00FAF M (Triscoli et al., 2017b), WIS K., MG XML BRSNS %
AE R BIFREE 388 5 73 Wh(Field, 2019),  [RIR 8/ 5 7 FIAE FEAR QA I 485 80)(Triscoli et al., 2017a).

AR A I B L A 2, R KIS R DR ORI ZRFERUE. SAPHIESS, Hii
AMUBERE A R ZE ' E JJ (van Raalte & Floyd, 2021), &£ 1K KSR AIAL 23 HF(Cohen et al., 2015), [A]
A Xt 5 M 1) 5B R KT PR AE B E I (van: Anders et al., 2011). ZEREFERE b, RERUMHOAE N —FhEr i
BRI TE N, B8 SO R AT AN I A0 o RN 5 58 BB BT RIS AR B (R 22 F4%, 2024).
WP AR, RIS e B fh, (AU “BR)” B OB, ] 5REE KM 5 AR G &
AR LR X 3, BT R B R 15 25 R 36 (Morrison, 2016). M7 R K KA, F A 7t 32 2
FHET NBRIAMAE, |AHEW 7 M Z S (Tunbull etal., 1995). H#HIE71& & (Fromme et al., 1989). il
I Z (Ocklenburg et al., 2018) & XAk 2 7 H R IRV, NG BEE 75 ml . ITER, BEERH
IR JE, BT TEERE 0 R, D78 THAA TE NSRS 3R N SRk 2 a] () 4 Ha Ak 56, ilid ¥ 1 Hugive
Hukk(Keshmiri et al., 2018) #FHIHL 2 A (Block & Kuchenbecker, 2019)Z ) FRIBEA T 5256, WESL T AR ABR
PR RGBS LR IR BEfE, AR — P R e, B B 3R 5 55 5000
e, ESE T VR EIREIE SR 18 45 5 T 1 2 & /E F(Wang et al., 2025).

ER R R R, AR EEHE NBRE, MR RO, BRIIE A RDIE IR
TE, W “RBIIRIR” E s SR T 05 S AT AT HEAR AL IR ST RN S S ER S . AR
T, RE B ORI RIS 71, A FAEAE R R R (Wang et al., 2025), BIAF 5T & 5L
FEREIRHOA S vt A b, SR T R U85 Hh H AR O 8] 300 HAR 46 TURICR WT e r AR (R B2 ),
X — WA ER O A AR T SR T BB ER R 5 W] . IAES OSBRI A LR B, USRI LR it 2 B3
MRS . ANEEERT LUK A RIF S EALGB RN : BROEE S5E . Bk, MEHE,
MA NSRS #7iE. 248, AP RIE LIRS HHEX & (Stone, 2003). BFFUR I, LLERMIEEERE A2
Jill DLPFC FEF 45 /I X (3005 , 48 o\ R i) S AV 2 S0 e, 5 201 9 M4 48 (Zhang et al., 2023);
ISR R A RO S5 MR RS 44, T N A2 Ak g €000 P i SR B S Ay B (Vv , VPATEY . 2024). SR,
ANFETE FPUEE R X APETE 2 R R = e, B A0 JCHE AR .

BT ERCHRMLE L, AL &SmO PR iR S H G 17 4 1 1 15 2R
TREPIEL? BEAh, M) it S I R s i 45 50 (0 2R 35 . A\ Bt 2614715 318 (Interpersonal
Emotion Regulation, IER)$i t, 175 28 1 15 - JF 540 R A4 o 3 BRI Tk R, T A o B2 ARt A 2 15 458 5 4t
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RIRER &

NHENHBENMEAT R, HAZOTE T AR IE I B /M AL 8 A N 2R 2R, SRBLE B 2R A 1 B
Gk 5155 (Butler & Randall, 2013). 7E VR M3EH,  MEH0L55 W38 IRA7LE 1T g 2 LSO AMAT R 000 0 1y Jak
FAVALS, TR HAE A T ROR . (R B 2 R A BN 5t (Turnbull et al., 1995), R0 &4
SRR REM . BT APREERTER, FRAEHER: B e NS R B
T TR, &Y NECRE 08 3 98 i SRR I AL 2 SRR, NS T A M 2 T 8k
itk VR E 4T TG AR TR, 542 AT 70 R A g U OB 1) 8. ANHIF 90 B S8 I A 5
HEEFL, RAET VR BIMHIX —¥X T, RAFEREY SPEMTES AEOS VR BT
TGRS E BRI .. BN E R VR OET-HUS RITARI AR . B0 — ¥ R T3
Bk, @Ay st g g ), AR SO TR O 2 R ROk i
ME— 5 N 2155, dd AR SR ES AEQ A 2 AL 5 N), BB 3 el 3 A s ma 1
ST TR . NAEHHREENEL, AU TG SIS H TN G5 20 A B TR bR /0 %),
AT -5 2 3 A 2 THD 36 10E R PR ) 1 R 1 28R

2. KBt
2.1, XB—: FRBEEELE/MEE)MNER VR EHTEMRMAKEHENBR

2.1.1. SEER

S — 5 PR TR 0L SR A T S5 3K — A0 0T R AU 0 1 I I 2 RO s . LAk
M, AW R B AN R i 1) S A2 5 2 T B R s 4 T U, 36T Ak 7o R g
o 5 BENS 51 AN R O BRI SZ A AR BRI (A L-Ayash et al., 2015), ASHF 7808 I 6] LIS (o (9B 1) 5 4
(I ) PRI 1S J 05 TR 2 B ST S IS 2 RS AR 22 e, R0 1 S E8 0] R UL 4 T
R AAE

2.1.2. SRR
Hl: BRI SEEA O SIS T A VR RE I D5 v 155 28 1 R B 47

2.1.3. LIt

SRR DK R Y 5206 Wit , BRGER 7T VR RESRLI 17 5 (1075 S (0 3o 15 48 1R 5 S8R R 34

HAF BN R S, o IR G AR B E ) A KT . KRR s,
RERLGE R AR, e, R E TR, SR E TG AT R R e B ™
AR SRt SR 27 DI RN 98 55 RN S5 5 B RN, SR S8 A B AE SCHRI P e it o B BT ik
BEHLFRAI RPN “Beh - A6 f “A 0 - e .

DR A% 2 e A S0 R R 1 A o T T W AR AR (AR HE AL IS 28 VR i R B A
TELIRAS) 5 2 AR B AR (AE B S S E 37 B FURITC 36 1R A8 A A 1) 2 S 30

2.1.4. #iR

FIF G*power 3.1 IR RATHIMBR S AL BT F TR R, EREFEWAKT a=0.05 HAERN(F
= 0.5, FMER] 80% MGt it 1A HSHEAR R ZE DN 14 4. FATILHHEE 22 LEkER KA (& E
12N, 5410 N, F#N 20.04+1.85), T2 00 G i A A & . 1A F0R 7 A0 P 5 U
AR NS0 (A B AR A e 240 B 2% D 2 o A% R . (H25020)

2.15. fixIE
HTC kiU IS % % HTC & — @Gk BRI sL i 4% . 12 & H B 52 LM E I P,
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KRBT NET & A5 B TV PU MR B2 A AT S AT 150 mm 98 A T304 1, & A T 5%
MEARBE; HRHE &7 & 7T, 285 IPD YU E A 57 mm £ 72 mm, HIRAE LRI PLERBCELA 8T, A %
TAEA BT . %R AT LCD MR, AR5 #381AF] 2448 x 2448 (MR 73 #2E 4896 x 2448).,
FEPLI SRR P K Vizard AT AT R . M43 5 S A B A M N IRR K A 3ds Max JAFEA TR 22,
WRE 1 FTR:

Figure 1. Living room modeling with different color tones (warm/cold)

E 1. TRIeREERRSB)RTEEE

BT RS A AR PR R S A B PIR B R BREIAPMER SRR, DBES. PRI, A,
FERERE A, CIE (O AAFRIX H] x =0.46~0.55. y=0.40~0.45, L/ L=118~239, IRJEZEAM. AL,
AEPNREREF A, EE. E. IKKENE, CIE BEARRIXE x = 0.29~0.31. y = 0.33~0.34,
SO L=175~202, JEF TR ML

Figure 2. First-person view: During the embrace

2. WEITAERE—% A
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15 B W1 46 H 1T 5 2% (Self-Assessment Manikin, SAM) PPl /A 1155 45 i Do P RN 2 B8, MAC 7S 5%
H S BRI DL ARE “RIF07, 90K “IARMER” YRIMRBL (1 /AR “MRFE” . 9 1RFK “IREBh")
BT 9 BFSr.

BRI G G5 R ARE: SEIG AU R B OB 22 L 1 22 2R AT M BRI E R E i, 18506 15 SRS
55528 AR 12 ARSI i 100 5 R e B R 3R AT 1~9 e (e e s 1 ARERAEF i, o RERIEH A
Pis MEBERE: 1 RFRIAEE WS, 9 RFAE P, kA REMEGIELERIESR, AR EREER
=AM ERL R B, BAR WS 1, Wi F(3,15)=0.327, p=0.806, MiEEFE F(3,15)=0.752, p=0.526.
W —I e IR GRTY M2 CUREF, ZEJese) Fr BefE ARt 46 (e AR, P e
AR F ABBA 3 205 O LAY /NG AP A5

A0 2 [ T 2 — A A R I 7R 0L ] 2 B

Table 1. Statistical description of arousal and pleasantness levels elicited by sad emotion arousal materials (M = SD)

1. R IREMREEM RIRERRE . MR AR ST (M = SD)

5P R (AR W 2 32 T ot FE
CHTAE 3: B ILATAED 268 4.86+2.41 5.86 + 1.77
(GIRpur ALY 260 5 4.53+1.81 6.80 £ 1.21
CURGF, ZMes) 265 % 447+151 7.13+0.99

2.1.6. ARIERF

HEF B IR FBAN AL IR, ORI R A B B S AN S SR B 4%, TRORA A 2
a8, SRIEIEE SAM B4 AVEIN S, (EARE KT .

TP IR B AR RS % MR 1 M 45 BT R, E 0B R S e B Mark s {2 FE
TRPREICFRA N, BEEHEE SAM 154 B VFIRG, 1E N 4 Be K115 55

LTI BL: B R g — 18 S R i I 8 s SR s %, R R A5 1 B DU R B EE R
JEHIEFERE . fEEMAEE , s — ARG — SR te S B & — s8Rk s, @ity
B EEAR T DL HZ R L S DU . it e DU A S 5 7, B 2 E CEE R ML & R &
M. TERMT T B, $alR e 200 ik, B A R € (BRS04 ) B RLE [ N, FEARTE B0
IR E AL E, R E ARV R ERE T . SR E RS E BN R NI B, E R
I RFAT, KIS AR . pOR T B s En S AT 1 8 . i
i, # T CLEE B T E B ORI IL & S B 2 ) ) R AR e f . RFEE A, BRI SO B AT
o FTAE RS B AT B ET  IRHEE A5 , 185 A B il S A T3l i & S5 44 A7 1 (Event Marker),
VRN G AR SRR PR BLS 2 AT R B B8 R, A R BSCHE XT DAS 7 o T AL #0037 S 1) R DL 3 18 R S B Ve
FEARIR], RRHSEI 2 (MW E 10 08 E S, B E 45 A B e AR 52 A I B B B2 /K, THRRAT—
T TR B B B2

CER B WORSE G — A SE RS, Bk S Ahh, BT AR ER RSO AR O AU, S04
o

2.1.7. BIEREMFHFHE
AT TR E A 2 B R (SAM)XHE AL T PRl . SAM B Rl it BIRAL I 7 sPEAS MAi
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SERER 4

Tt FE AR, WA TR 20 B BB RO i (1 AR “IRTT 07, 9 AREE “ARAEL” YFInGE B2 (1
RFE IRTFE” , 9K “ARBEN” AT 9 ST 5s

K F SPSS 26.0 AT A il B F AT G b B SeTH S SAM R TESLIG AT HAMRELE . KR
AT T =N 8] AP BE M) AR HE ZE(SD) . BlJS, SRS EEA T K36 R AG I8 A [ 1 B (BR o/
A FEEP 2R AR FE RS S R R 45 A 07 R . 4IRS R &
A4 B VPR (SAM)BHT VPl . SAM 532 UIa i B AL 8 75 C0PAiki AN 4% PR 17 26 i 1 P58 R R, 4k
N B BB R (AR CIRTFL 7, 9 R “ARMER” YRR (1 AR “IRPER, 9 Rk “IR
Bah” AT 9 SRS

FMAETRIRFR T, ABEFR A NEXUS-10 A9 SO CR 860 Z8 H B i Eidls . SR SPSS 26.0 # A
ST R B AT etk . T AR BRAR AR E AR LORAS . AR S  RLT TS =N IR A
SEEMEM AR EZE(SD). BiJG, RAMIIFEAR T IR E T S EE T SR TR 5 . AR PR
{5 FH Matlab F% 7 X5 /02 26 F0 2 B R AT i e

2.1.8. &R

Table 2. Descriptive statistics and t-test results on the effect of cool/warm colors on mood improvement

2. RB/MREXFELENRR TS QMR

I ]/ BB (M £ SD) N =22 Ath(M + SD)N =22

%H Tl T2 T3 Tl T2 T3
T P e B 3.82+1.26 6.59+1.18 320+ 1.42 377+ 131 6.04 £ 1.40 4.09+1.19
g R i 4.14+1.96 532+1.78 486+1.75 4.09 +2.02 4.14+1.61 4.59+1.92
SAM &5 7.85+2.37 12.15 +2.30 8.06 + 1.67 7.86 £2.40 10.18 +2.48 8.68+ 1.91

TE: T, T2 T3 7Rl 128 mE A 25 Ja IR 18] 9 R

AW AL RSO BOEE 22 4, BT A BRSO TE 18~22 & X MIMITER KA . SRAERARTE R LR,
15 2 G WA T S IS 2645 0, AR 9T 2B e - SRR SIS 18 . BRI ST WK 2. K
F SPSS 16.0 FAF AT IR G AL BEA ¢ A0S0, SRR, BBENEET, #iliE % e B EN 4.09
+2.84, MAEAGE RN, PliEEZIERN 1,50 +£2.72, NPHATEEZE B EATIHIFER K56,
SR ER: fERRGYFT VR BRI T A S 28 S SCR 4, 1=-3.088, p<0.01, FREIAEEN
HMREEMRTAEIEE . LR RIE. BdEERWE 3.

2.19. =SEBHUEER

FRYEGT R WAL 3 Fon. X SEI— A SARAR AT I MR T RS, R AfEfrgs iR K
FEbRbl EE LR - el - B AIE TS TR, BOANETS SAUE T R LT B A AR 1 5 e A7 T
ZE5Et=2406, p<0.05. ORIEWRGERER: OFIBIRMIEL - BEE - ST YL THE B, BA
[ 75 S N R S HO O R bR I R AP A B35 2 R 1=2.924, p<0.01, XRPERAE R T VR
R RO LT 155 28 P R T RO B
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Figure 3. Effect difference of cool/warm color background environment on emotional improvement

3. RBE/EBERMRNFELNENBRER

Table 3. Descriptive statistics of physiological indicators

3. EIRIRRAO A M S

T2 3 2(M + SD) T 46 WLl 5 (M + SD) 15 45 00 J (M + SD) e MR (M =+ SD)

SCR 1Bt 6.86+5.12 10.50 +5.12 8.75 +4.31 1.75+1.20
W 5.46 £4.58 7.69 + 4.45 1.75+£1.20 0.95 +0.99
HR gL 84.51+9.62 75.29 +9.02 86.72 +9.25 11.43 +0.78
W 82.55+ 10.35 74.81 +9.34 81.67 £9.89 6.86 £ 4.22

TE: SCR N HRDR, ol R R ot 4 mie iR J5 B v KPR 2E  26 2508 5 B s HR D gbR, g SO AT
G TR i O TR AKCOT IR 25 A A R 0 KT

2.1.10. i1ig

W I — (45 A I HE ] T RS AR RS 2 AT R IR . B o d R, BROASRALE TS0
SAM TEEMR B ERER TA M., X—RIAUIGIE T B HI, BT REAE R Sl ks )
RIF . BRSO~ AE T OGS 1 4 IO I B, A B A O B RN B B = AP R 46 . X
FUIRR IR T4 (AR EE, nI B A o 70 2 5 PR 28 (1 T T A

22. SKB T FEIARNERIRENAMFENETHRER

2.2.1. AW

A FE B AEIR T E 37 N BO Rz U I 52 (VR) LU 55 17 PR 17 28 ROR B 52, IR0 R N B i 5 1 715 2%
NEAEREFLIA B T R IE M. AR R, b SCHRAE AR 28 A 715 Hh 47035 244 (4 (Stone, 2003), T MEL IR
HH IR A 2 1 15 AT R JE sk 5 AN R R R AT Rk — 20 R T 45 (Bradley & Lang, 1994). BRI, AW 58
P EAE P RAESANEA AN 2 AL 5 AN), RITAFEFSIHET VR S 5701 17 25 115 2%
xR
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RN BRTG 2R T, AL R B R I Nt 5T R ROR . BASEE AT I f7EY
NEEZ SR 26 (R 15 R R BT

2.2.2. ERRIE
HI: AR4EABREL W, EHAECO8 1 AL 2 A5 ABRHEZ I IIBCRGEEZE R, BAE%H
T NBGB S, DA 45 10 R 19 BRI

2.2.3. LIt

SR R R = AP SRR T, RAIRTT VR BRI S 55 WE 1R N 45
BRI . AR B AU (A 5 WA TE I N P TEg Ny I =FEo: 1 N, Bl i e & A
SHHEZ BN, BRARINACE 1 45503#F; 2 N, B ik &m0 5 52 5 3h B4,
FEVE N 2 55 ME: 5 No BB I S A1 5 B E A A, IR N 5 L5 .
DR TR A ) S S SR 2 ST RUSE . P 57 N S I A TR B AN, SR e A AL T 7 A HE IR P A
Wite 3 MBI AT S, A Ra 6 Mg EIFAI(1-2-5. 2-1-5. 5-1-2, 1-5-2, 2-5-1.
5-2-1)0 BARBEBENL P TR 6 MF AL, BFLHIE BRI GE A 3 AN SLIR AR BE . RIS & ik
TSI FE R (15 28704k o 38 32 W1 26 48 b (138 FH AR AEAL [ 155 26 PPl i 3R A i 1B 2 RS 5 &0
AR B AR (AR B R AFAIE SR B AL C 2R AR A D) P S

2.2.4. R

FIH G*power 3.1 iRHEFRATIUR B AN LI W IFIF H AT RAEA R, 75 R MEKT a=0.05 HAERR(f
=0.5)0, TR 80% MGt 71K IRSFEA RS DN 16 %o Kk, FATHLFHZE 20 475 KA K
S (LA 124, BA 8 K4, FERRN 2048 £ 1.44). [F)SEI6—iB I 4G I B bR

225, fiRIA

NEXUS-10 =¥ 5 : Nexus-10 & —FH T AV R E R Z RN RS . EiEM
T A B &N S M AERES . HEAVERE: R EWH % B T2 %R (Self-Assessment Manikin,
SAM) PEAS AN (1)1 26 i i B ARG B S, /MA TR 220 | B i s (1 ARk BTG, 9K “R
MeE” ) FOReBEFE (1 ARR “IRTPHR” , 9 AR “IRMBN” kAT 9 sivFar.

TEAE L KR R AT 3: B IWLAEY « 820 GBI im ) Mgl (IREF, ZRJE)
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Figure 4. Schematic diagram illustrating the states of different numbers of observers from the par-
ticipant’s perspective in the virtual embrace task
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Table 4. Analysis of variance for observer count in SAM questionnaire scores categorized by 1/2/5 groups
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Figure 5. Behavioral data on the effect of virtual hug intervention on the
number of people present
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Table 5. Descriptive statistics of physiological indicators
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Figure 6. Physiological indicators of emotional improvement effects based on audience attendance
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2.2.10. i+1ig

WHIT B BRI s 055 W NB Bt ABR1s 26 A 1R BE . SAM &R B R & 4 AE T
Ja VIS 26 W35 B1TE (p < 0.01), #E— DT AR BRER 1 e o A HL(SCR) 5 O ZE(HR) I H M4
RGBT RTE, HHIL. M. 54 80 =AW B SR & 7 2 5 A KB
W 553 1 F UM (SCR: F=31.289, p<0.001; HR: F=35.257, p<0.001), 78431 B AT 55 () 5 2 it 5 VR
175 25 18 1 v QA B T RO

1B BUZ T, RRUE T RATR UG T ik B35 BT, 4 VR RS TG B2 B,
F OGRS 2 0545 0 5T o 228, AU B3, R\H ARG VR BT RS 5 3
REGR R HAR R WU L0 B SR B ) BURE bR, BB EHEEHE T VR RIE AR 3 K
GO 28T R G ), 28 1) T AR 7 MR

TELRZH, APFFRER, ORIMEIEEREEN R TR ETHScEm B E A& s x—455%
SRS G5 T B A B SR RUEAR T, B e o B MR IOT e s 51 AL AR R T, 2020), AR
TR A OFREZ (F IR, 4500, 2012). OFRIRE ERMNR, VR EIIIHIAAE WAL 2
RIEAER, [FBTREW R B R A RGES), (R0 MEEIIRE B E N FRIRA.

FMELEH NBURE 0 VR BRI, HEI “ANBUERZ A0 R g, &
WEFLLL VR 1B 6 9 850 B AL O BB AE R bR, X BB EHT R = 7 2. SR EoR, 0
1E3 NE 2R 2 (SCR: F = 4.507, p < 0.05; HR: F=4.573, p < 0.05), HIFGHI—HEH: 5 A
FRARIE TR EZERT 1 AAE 2 A4, i1 A5 2 NAZMERARE. X—2RERT
FMHFTELN VR AT TSGR R R, Hax P (e 2800 55 A B — 8 U 4 R B 350
o BEEBIRERUUSLTHE, R R

(1) & PE R ATES) AT A B ARG HR B RN S5 BN FE , VR SRR AR R A A A A 56
TE 55 WA AFAE R PR T 5 9 (1 4 2 B U5 1 AN E s

(2) FMNBEG IR OGE, AT e A VR B PR R 54T N setk, st E &
F- T R )15 265 235 /E F (Slater, 2009);

(3) MHE T EMAEY, 2 NFMNIHRTIRBEHAER, RN TR TR, $#778 VR
W7 AR 5 AR Z 2R SR, GRS HUH AR VRO IS o

3. Bifig

£ VR BCEAE 2 I Z BT I8 A I RAT IR FCABE R 200 LR 5, JEI R MALSE R B, DR 3RATD
PR DRI AR R SRS IS NEL. BT FT 51N NEXUS-10 AEW) A SCR £ 2 13 A B AR
(SCR. HR). &5RE7R, ERFEMEENBL SALK BT BT, A RE IR B 2 DU R B, GaKr
VUJFE A 2 e R B 35 1 e, FE BTN BUR 2 BT, D3 e ARG 3 B0 IE T VR HHEXS Stk
A RIAATER], XBE—P5RIRA 7/ VR QEART SR, AREDUKEE M NS, waiss &4 2 2 a1
PRFEAT 28 S B3 IE

bR EE RILFESCRE VR By — AR, RS ERE e FITBL RARE R Er 7
PERE LT ROR, SEA BB SLE ST . R REE TR B BRI ST A B R R i
B, PTOR R R G SRR A, IR TR SO o B A B RS N o

IR, AW TR APRE LRGN VR B4 TG0, 1k 7 R E% 5 I
PRI T UAERT L2 5% VR THUASHRCR, MR RI A S E SE M, A ek

DOI: 10.12677/ap.2026.166303 166 LB


https://doi.org/10.12677/ap.2026.166303

RIRER &

MG IR AR, B RAA S THRIMCR, B VR 4TI SR 2K 52
G ANR
FESEERJR 1A, WETUEE AN VR 2817 S i L5 B B BRSO fE -
(1) VR R A — MR ERIMRE%E TIFBL G T HF A 4 a2,
(2) EWAHAHSE VR FHARSN, &R AR TR s 2 A e 5, DURTHE 95 5T RUR
() ZTHOT AHEEIE R, AT RO G HE . ETREEZ AR

4. TRERE

HS UL, AW R E5E, FEAMBURR AN B R A B R B (R ZO R
REAR), XATREAE—E R L LI5S TR FU A RIVHNERUL . AIFEARR W HE SRS DI L, MR AL
ANIPRE] 7 A5 AR . PO BOC T SEIIHET . RORIIBE TN B0 T 55 5 R H 2 # ik
FRE A (B i AN R W B 22 70 ST ), DAt — P IR IEIF 3R e A i AR I HK, 55 0 B s 22 1
O REA S IG [FI PRI B2, SRR N BIE NAESS AT REAFAE 2250 RES SRS KR Ui R S5 i 1k
IIMTRHEAT 22 AR s[RI ARG G NAR AR B S5 A 22 570 55 0 RS R 5 4 o RORWE 72 AT
PORMEAE, RAE LS, 45a DU SEIRR, #— PR ARMEAL SR T

VR 5% T HUSCR .
5. &

g TR, ABFFUEI AT NS R TT T IR S VR AT A S S R, A LT
Lk

(1) VR SESHIREDS 2 2 chat D ME A 24

(2) MRt SRR ET LR (19 SR BT SO 28 I ROR TE 4

(3) FMHEAEIHNEOS T HRER BA B LR, 2 N5 TG ROR BT N
DIIFEMEA WHIEEE R VR 5 45T BRI 5 355N 3R Bt 1 SIE SCH

E&H
PO R R R AR A BN 2Rl 30 H (202510635042).

SE 3k

ZEiE, P EPEQ2007). ARG AT XSHCIZ M. DR, 39(6), 1084-1092.

B 4(2020).  [51388 5 83 M B NS AR R R3O0 I/ S REASE R AR [RI R, 0 B 527R, 52(6), T58-776.

TR, VFFIE(2024). 3T 2 ISR g AE B O BEOUG I e = N B R B R Wt I L. IR A IR(H
RFIEAR), 46(8), 150-161.

A, #ES, 0, RE2017). EMIISEER RTINS EE RN BOR U R, OEEF, 40(6),
1504-1510.

FERE, XIFKLD, Z=m, FRPE3E, WRIN(2024). ME4UlEEfdxd S s 4 10T TR 0. 0 ZE# R, 14(6), 343-355.
T, FJHQ014). ERDISER TR O IATT RN AT AR GER. O ERG . (12), 12-14+18.
FHRZE, ZEWR2012). FURAE &6 s O U8 e NPk B 1 B =R iG] O F 35(5), 1047-1053.

Al-Ayash, A., Kane, R. T., Smith, D., & Green-Armytage, P. (2015). The Influence of Color on Student Emotion, Heart
Rate, and Performance in Learning Environments. Color Research & Application, 41, 196-205.
https://doi.org/10.1002/c0l.21949

Block, A. E., & Kuchenbecker, K. J. (2019). Softness, Warmth, and Responsiveness Improve Robot Hugs. International

DOI: 10.12677/ap.2026.166303 167 a3 2


https://doi.org/10.12677/ap.2026.166303
https://doi.org/10.1002/col.21949

SERER 4

Journal of Social Robotics, 11, 49-64. https://doi.org/10.1007/s12369-018-0495-2

Bradley, M. M., & Lang, P. J. (1994). Measuring Emotion: The Self-Assessment Manikin and the Semantic Differential.
Journal of Behavior Therapy and Experimental Psychiatry, 25, 49-59. https://doi.org/10.1016/0005-7916(94)90063-9

Butler, E. A., & Randall, A. K. (2013). Emotional Coregulation in Close Relationships. Emotion Review, 5, 202-210.
https://doi.org/10.1177/1754073912451630

Cohen, S., Janicki-Deverts, D., Turner, R. B., & Doyle, W. J. (2015). Does Hugging Provide Stress-Buffering Social Support?
A Study of Susceptibility to Upper Respiratory Infection and Illness. Psychological Science, 26, 135-147.
https://doi.org/10.1177/0956797614559284

Fairburn, C. G., & Patel, V. (2017). The Impact of Digital Technology on Psychological Treatments and Their Dissemination.
Behaviour Research and Therapy, 88, 19-25. https://doi.org/10.1016/j.brat.2016.08.012

Field, T. (2019). Social Touch, CT Touch and Massage Therapy: A Narrative Review. Developmental Review, 51, 123-145.
https://doi.org/10.1016/j.dr.2019.01.002

Fredrickson, B. L., & Branigan, C. (2005). Positive Emotions Broaden the Scope of Attention and Thought-Action Repertoires.
Cognition & Emotion, 19, 313-332. https://doi.org/10.1080/02699930441000238

Freeman, D., Reeve, S., Robinson, A., Ehlers, A., Clark, D., Spanlang, B. et al. (2017). Virtual Reality in the Assessment,
Understanding, and Treatment of Mental Health Disorders. Psychological Medicine, 47, 2393-2400.
https://doi.org/10.1017/s003329171700040x

Fromme, D. K., Jaynes, W. E., Taylor, D. K., Hanold, E. G., Daniell, J., Rountree, J. R. et al. (1989). Nonverbal Behavior and
Attitudes toward Touch. Journal of Nonverbal Behavior, 13, 3-14. https://doi.org/10.1007/bf01006469

Grewen, K. M., Girdler, S. S., Amico, J., & Light, K. C. (2005). Effects of Partner Support on Resting Oxytocin, Cortisol,
Norepinephrine, and Blood Pressure before and after Warm Partner Contact. Psychosomatic Medicine, 67, 531-538.
https://doi.org/10.1097/01.psy.0000170341.88395.47

Harlow, H. F., & Zimmermann, R. R. (1959). Affectional Response in the Infant Monkey. Science, 130, 421-432.
https://doi.org/10.1126/science.130.3373.421

Keshmiri, S., Sumioka, H., Nakanishi, J., & Ishiguro, H. (2018). Bodily-Contact Communication Medium Induces Relaxed
Mode of Brain Activity While Increasing Its Dynamical Complexity: A Pilot Study. Frontiers in Psychology, 9, Article
1192. https://doi.org/10.3389/fpsy.2018.01192

Morrison, I. (2016). ALE Meta-Analysis Reveals Dissociable Networks for Affective and Discriminative Aspects of Touch.
Human Brain Mapping, 37, 1308-1320. https://doi.org/10.1002/hbm.23103

Ocklenburg, S., Packheiser, J., Schmitz, J., Rook, N., Glintiirkiin, O., Peterburs, J. et al. (2018). Hugs and Kisses—The Role
of Motor Preferences and Emotional Lateralization for Hemispheric Asymmetries in Human Social Touch. Neuroscience &
Biobehavioral Reviews, 95, 353-360. https://doi.org/10.1016/j.neubiorev.2018.10.007

Slater, M. (2009). Place Illusion and Plausibility Can Lead to Realistic Behaviour in Immersive Virtual Environments. Philo-
sophical Transactions of the Royal Society B: Biological Sciences, 364, 3549-3557.
https://doi.org/10.1098/rstb.2009.0138

Stone, N. J. (2003). Environmental View and Color for a Simulated Telemarketing Task. Proceedings of the Human Factors
and Ergonomics Society Annual Meeting, 23, 63-78.

Triscoli, C., Croy, 1., Olausson, H., & Sailer, U. (2017a). Touch between Romantic Partners: Being Stroked Is More Pleasant
than Stroking and Decelerates Heart Rate. Physiology & Behavior, 177, 169-175.
https://doi.org/10.1016/j.physbeh.2017.05.006

Triscoli, C., Croy, I., Steudte-Schmiedgen, S., Olausson, H., & Sailer, U. (2017b). Heart Rate Variability Is Enhanced by Long-
Lasting Pleasant Touch at CT-Optimized Velocity. Biological Psychology, 128, 71-81.
https://doi.org/10.1016/j.biopsycho.2017.07.007

Turnbull, O. H., Stein, L., & Lucas, M. D. (1995). Lateral Preferences in Adult Embracing: A Test of the “Hemispheric Asym-
metry” Theory of Infant Cradling. The Journal of Genetic Psychology, 156, 17-21.
https://doi.org/10.1080/00221325.1995.9914802

van Anders, S. M., Goldey, K. L., & Kuo, P. X. (2011). The Steroid/Peptide Theory of Social Bonds: Integrating Testosterone
and Peptide Responses for Classifying Social Behavioral Contexts. Psychoneuroendocrinology, 36, 1265-1275.
https://doi.org/10.1016/j.psyneuen.2011.06.001

van Raalte, L. J., & Floyd, K. (2021). Daily Hugging Predicts Lower Levels of Two Proinflammatory Cytokines. Western
Journal of Communication, 85, 487-506. https://doi.org/10.1080/10570314.2020.1850851

Walker, S. C., & McGlone, F. P. (2013). The Social Brain: Neurobiological Basis of Affiliative Behaviours and Psychological
Well-Being. Neuropeptides, 47, 379-393. https://doi.org/10.1016/j.npep.2013.10.008

DOI: 10.12677/ap.2026.166303 168 LB


https://doi.org/10.12677/ap.2026.166303
https://doi.org/10.1007/s12369-018-0495-2
https://doi.org/10.1016/0005-7916(94)90063-9
https://doi.org/10.1177/1754073912451630
https://doi.org/10.1177/0956797614559284
https://doi.org/10.1016/j.brat.2016.08.012
https://doi.org/10.1016/j.dr.2019.01.002
https://doi.org/10.1080/02699930441000238
https://doi.org/10.1017/s003329171700040x
https://doi.org/10.1007/bf01006469
https://doi.org/10.1097/01.psy.0000170341.88395.47
https://doi.org/10.1126/science.130.3373.421
https://doi.org/10.3389/fpsyg.2018.01192
https://doi.org/10.1002/hbm.23103
https://doi.org/10.1016/j.neubiorev.2018.10.007
https://doi.org/10.1098/rstb.2009.0138
https://doi.org/10.1016/j.physbeh.2017.05.006
https://doi.org/10.1016/j.biopsycho.2017.07.007
https://doi.org/10.1080/00221325.1995.9914802
https://doi.org/10.1016/j.psyneuen.2011.06.001
https://doi.org/10.1080/10570314.2020.1850851
https://doi.org/10.1016/j.npep.2013.10.008

RIRER &

Wang, X., Liu, Q., Li, X., Zheng, X., Hommel, B., & Ma, K. (2025). Sadness Is Reduced by Virtual Hugging. Applied Psy-
chology: Health and Well-Being, 17, €70007. https://doi.org/10.1111/aphw.70007

Yamada, Y., & Kawabe, T. (2011). Emotion Colors Time Perception Unconsciously. Consciousness and Cognition, 20, 1835-
1841. https://doi.org/10.1016/j.concog.2011.06.016

Zhang, D., Jin, X., Wang, L., & Jin, Y. (2023). Form and Color Visual Perception in Green Exercise: Positive Effects on
Attention, Mood, and Self-Esteem. Journal of Environmental Psychology, 88, Article 102028.
https://doi.org/10.1016/j.jenvp.2023.102028

DOI: 10.12677/ap.2026.166303 169 a3 2


https://doi.org/10.12677/ap.2026.166303
https://doi.org/10.1111/aphw.70007
https://doi.org/10.1016/j.concog.2011.06.016
https://doi.org/10.1016/j.jenvp.2023.102028

	VR虚拟拥抱干预负性情绪的数字疗愈
	——基于视知觉色彩与社会存在影响调适效果的实证研究
	摘  要
	关键词
	VR Virtual Embrace Intervention for Digital Healing of Negative Emotions
	—An Empirical Study on the Adjustment Effect Based on Visual Perception Color and Social Existence Influence
	Abstract
	Keywords
	1. 引言
	2. 实验设计
	2.1. 实验一：不同颜色色调(冷色/暖色)对使用VR进行虚拟拥抱改善情绪的效果
	2.1.1. 实验目的
	2.1.2. 实验假设
	2.1.3. 实验设计
	2.1.4. 被试
	2.1.5. 研究工具
	2.1.6. 研究程序
	2.1.7. 数据采集和分析方法
	2.1.8. 结果
	2.1.9. 生理数据结果
	2.1.10. 讨论

	2.2. 实验二：在场人数对虚拟拥抱对负性情绪的调节效果差异
	2.2.1. 实验目的
	2.2.2. 实验假设
	2.2.3. 实验设计
	2.2.4. 被试
	2.2.5. 研究工具
	2.2.6. 研究程序
	2.2.7. 数据采集和分析方法
	2.2.8. 旁观者数量影响情绪改善的方差分析
	2.2.9. 生理数据的描述性统计
	2.2.10. 讨论


	3. 总讨论
	4. 不足与展望
	5. 结论
	基金项目
	参考文献

