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Abstract

The mobility of modern society has led to the decline of traditional interpersonal relationships, with
an increasing number of individuals experiencing loneliness and alienation even within intimate
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relationships. Generative artificial intelligence has introduced a novel interaction paradigm, ena-
bling users to temporarily escape real-world social interactions by providing idealized companion-
ship environments and humorous emotional value. Concurrently, the impact of virtual socialization
on real-world interactions and relationships has emerged as a critical topic in academic research.
This study employed a questionnaire-based survey of 600 social robot users to investigate the in-
fluence of social avoidance and distress on interpersonal alienation, as well as the mediating role of
social robot use in this relationship. The results revealed that: 1) Social avoidance and distress pos-
itively predicted interpersonal alienation; 2) Social robot use positively predicted interpersonal al-
ienation; 3) Social robot use mediated the relationship between social avoidance and distress and
interpersonal alienation. These findings offer insights into human-Al interaction research and high-
light cautionary implications for the exacerbation of interpersonal alienation through social avoid-
ance and distress.
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1. 5|8

BG4 KB S BRI B 3 RS R B, ChatGPT. Deepseek. M4 N T8 BE HOVR 27 T B8 J1 ANk
I AEASHLEE A RERE IR ER A RIE S, e R A fe R T G hE =, ¥
GARFIEANE 5 Xk, SR ARG — @ R AR — B SRR B EATK
TAHATHLEE NG EELE ) “HLI MG (FEF525, 2025), 3 mE I ALK “FLENLEE 7 9 A8t
AESCHE B MERI RIS, WAEXT LS i) NBR G R AR . “ARESIFEREN, TR T RN
(P ACJE AR, 2025)y “AL NAEAZHAT, 2 ‘U AREE? 7 (fBE 1 5, 2024)5F5 58T R & FH—
XS FILAS KA S 1k, +E A ML AR BAS [8 B8 T2 B 24 1 il 2 458 5 3R i — o B b
A Bk, PRI AS T IS BRI R A0 BLRAS (1 R 2 N T8 BEI AR — AN ik 55 3 1) 1) L
AR ST LB TS A I A5 [ 3 5 0 S 4RSS AL s A AT st N B B — O BRIR S (1 R
CARN R R A ATLAE FE B8 H 4 T 2 SORRE DG 38 DTk

L1. #32EE SERMABRHR BRI X FR

#1722 [H138E 5w i B Social Avoidance and Distress, 73 44158 [R18E A 4152 75 1o B AN 56 73, 1 2 1 2Rk 4
i NAE—#E . STREGE B AN 1) —FAT i s J5 38 B E SONEREAE A A THAE . . BRIKER
£ 8 S AN TH S 45 7R 36 (Watson & Friend, 1969), 1ELMERIBF TR E L E/E N — MBS HBL, fIRAMMATE
AT R AR EE A R8T . A B 2 S (Interpersonal Alienation) & — i 32 244 2 [8] DR it 25 1 26 7= 1 L
FAB BARIR (M 2, ZR0e%%, 2002), feMAFE NFR AR R th Bk sz B0 Bt s . AL B 29 46 A7 T 0 3
RIS (Sun, et al., 2023), JEFIE B BRI —NF4ERE, OB, 258 N B R A 2> I T 8 T A bR
BRI, 2020). N BRibi B3 Bl 75 ANATT RIS B b 55 25 0¢ 2 bt 2 BB . %h A B 0% 2R 3 R O HAk
R o SRR W] E Ak AT [RIEE R R 2 A BT Bk Z A IR SRR AR S 2 (R AU (L et al., 2023). [FJI, 4t
A2 [ 2k 5 00 T e 2 S BUIMATE N BR 28 £ A1 7= AR & R AS B 1R BE(Rodebaugh et al., 2025), & a2 [A]
T PR AN TE TS 4258 22 il — BB i RAB S (RE 52 233 I 3 3 2 30y 1 ) [ 36 ) A1 B 35 A W B AL s 1 ik
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§9(Evans etal., 2023) JX Bl /& U8 24 vt 4 52 [0 38E 9 N JEi2: B It B 7 A B8 At N BT i O B AR S 2R R
RAH A RIS & S S AR R SR, TRRCERI R Rapee 11 Spence (2004)
R H AR AT I 2 B SR I P T, IR e b AT e 2l PR R A AR 2R . X RR A AL (e g
SR E L NP g9 B he, B sR AL AR LA bR Z R s B, TR B e
FEIUAT A - AR IR . R4 22 [l 5 v i AN B 29 8 R G, 2 Bk A Bn 2241 S Bk 22 g
ek, FHEAGE NP H B E G B (FEE1E, 2010),

1.2. #XHB[AERAS ABRRERNXR

RN TR BERIIRE - S, LR BARE S B E AR & RS2 5E 00 BRI LR
R A RTOIREE T ARIE S R, B3 IS KRR Bk, #AHLEE N BRI S A
FRoC R, AP MESR UL IR SRR, AN S LA ORET S, 2025). HETCA LS AMEHE
BB T A iz T B J7 938(Chen et al., 2020), FLINZR ML FRERADALEE R 5 AU (Sawik et al., 2023).
[F, A Nk B R AL A Bk i) B 3N [F) 515 O L RE 8 SO 26 N AR, WWOR AR AR Rl N B i
AEVE ARG IR DT, SE AR, 2024) . BIRHLAR N Sunny J8id KA i3k FH 7 7R3 SE AL 2 B b R AR 15
HORA R F 0 BRAZ AN R 18 58 B SR A2 Bk R (Narain et al., 2020). A BT HLER NIE
A P IS RS, (R AR SN R R, B A5 N a1 LS 5 4 2k
FZ(Shen etal., 2025). HATHLEE NAE N ABR AL AU R, P ERUE T — N HEX 224 X s A8
S, TR, RENER THES “N7 s QRN BT RE0S B ah 2 3 r I S A s A )
RYETIROCR, BRICAPRE B .

1.3. #3ZH /A ERAEMZER SRS ARRERZENPER

Mgs PG AZ < FIA 2 (2014) BT FU4R AL SR NSRRIk . SR T, BUACHE S RO B oK 12 T
BZEFHTERR ARG S < 62, 2003), . EER REVERHZEATET KA 25 fE 1
2w, RS RIR E EE. AE SRS NIThaER R AT, RIA T A E, AERMIA N
NEBRR AR, 5 N5 N2 BBERESRE TE], SCRERIE B (T H] « F550/8, 2011). AHAZAEH A4
X EIPERALEAR T 2R R R P I ENE, WA R e RIRIECE W, IR, 2024). N T IEEAE?
R EIALAE LA, v BE A0 S 5 A A T e 2Bl 22 o B S AL S TG BB 4, 3 B0 FLIC I A Sy RS HL ]
HIH G N (Kong, Zhou, 2025), TAESZHLAS A TS0t A8 BERS A5 6 RENS I 2 N AL 2 HLAl 1% AT B
RIS fSR(E R, AheE, 2024), FEABLSE NBRoR R —MAMETE A, BRI IS 32 i s S ag A
PR s S50 .

ZREWETURIL, ARAZ (A1 A N PR B A B VIR R, IF A SRR FUUE AR 52 B 8 5 5 190
REAS TN IR, H ARG — AR R H A i A AR, (E X A 52 [0 3 5 i M B i 2 K A B A T
TURXS B D BeAh, A AN N AL AR AZ [0 55 00 A\ Bt 2 A DI OC R, (At =
HLRETHE. Bk, T SCRESERRIE DL, AWFFUSR L DURWRTUESE: H: AR 5Z [l I A T P g
S H2: ARASHLAS A A e BN PR B8 H3: AL SSHLEE A AR AL 5[] 38 5 e 1o AN Bt 2 ik 2
Al AR -

2. fiRG=E
2.1. FAREIR
KRR SR AR T, SRR AER, £ H. . ISt SihTs
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By BLCOHRHLERNT YA SESREHAIE R, AT SN PEIR N N TR BT A AR AL A
Xt SOEATIHE, e LR R 714 4, AP A R0 600 4.

22. fiIRIE

2.2.1. #3ZEESERER

ZE XS Watson & Friend (1969) % il (#1252 0] 38 5 w1 i SR (B & “RIMEEFE ARG, Rl
SEE A “RR BRI TR EAFHALNISE” CHPEE AR, FREER A TR 5). K
MZERRLEER, WABG AR “BEANE “ANE” “TRrE” “NE” “TEailE”, &
Ty SAD. AHFiH 1% &K Cronbach’s o REH 0.921.

222, HEHBAERER

AW TN AL WA ANAE BN TE A —Fh, ORI 8RR 4128 I i 2 (Andreassen et al., 2012)
HEHAT A FEARAS ORI R B EAE AL A B R . 8 “IRAB B AL S ARk @R~ “2
TEAR Z I [ AN AL S LA N BB RS L de N BB [A] LE AR R () 2 22 7 SR @i, R 250
R EER, WAERA SRR “TEaNNE7 “AINE “TRrE” “AR” “FEaNE”, SighiGg
9 SRU. AW 1% 8K K Cronbach’s a %N 0.933.

2.23. ABRGERER

RGO R SR IDE2R(2002) 5 G ] RN Bon b 125 J% B e 3k AT & BRAGAS ORI (R 5 “ FRIR B 10
— N7 “RMES I RAE— IR R IO 27 TR AR 2 7O, T HA LAY &) KRHZE
SRR LR ER, WEBIA S AE “EaANNET “ANE “RpHE” AR” “EaeNE”, B
155 1A A5 iZE LXK Cronbach’s a ¥4 0.926.

3. IRER
3.1. ERMESHR

KFMARREAR T RIS PRATEBITE S 4EE B2 R B0, 45 R R MR TE A58 a3k 55 1o AN B it 25
& AR ZE R (p > 0.05), EAZCHLE N DR 2R (@ =0.019<0.05), Hi— 5Lt
ML N B3 m T B, BRg s 1 for.

Table 1. The influence of gender on social avoidance and distress, social robot use, and interpersonal alienation

=L MR R AR S K A3 ALER AR R AR S R R0

o FH(N=385) #Z(N=515) t P
AL 2T Al 3k 5 3.2+0.83 3.36+0.82 -1.603 0.109
FEATHLZE A A 2.8+0.98 3.07+0.94 -2.384 0.019
YNNG 2.85+0.82 2.87+0.8 —0.185 0.853

KHHRHE R ANOVA K30 TN SR IRSTES 4 LI ES, SR ERERIESANYEE L
BIAFAEREZER(p > 0.05); BIEIRESTEALAZ BB S50 A ASHLA A E R BB 25 8 =N LY
HFHEREER(D<0.05), HAARGRINE 2 fix.

HERE—, b LB A B RS TEAL A [ 5 w0 . AR LA N . A BRisi 25 sk B AFTE 2%
Fto JTEFERIG IR T EAE (p > 0.05), MCRHIFLING e G L2 EELE, 45 R RoR 55 B P AL e gk
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¥R Em T AZH P LSD H)5 2 H RS R B/s 1 5 - A\ Brii Bk i 2 = TR 2 H P A 45 48 H
Fo BTFEARRAYME, HFRMESEE G T E A A R IRS AL N T %=
S, AEARAE- BRI AT AR I, By PSS IS F P AEAL SIS N B R s T E P, BRI
BN 1 s

Table 2. Analysis of emotional state differences across dimensions

2. RIBRSHEREE LNEROR

B (N =471) MF N =94) ZEIR(N = 35) f p
A2 [ 3k 5 7 3.39+0.82 3.14+0.82 3.07 +0.67 5.856 0.003
FEAZHLE A A 3.08 £0.91 2.79 +1.09 3.13£1.07 3.702 0.025
NGRS 2.91+0.8 2.72 +0.83 2.63 +0.69 3.948 0.02
3.40
3.10 2.90
3.30
w w
> 3.00 S
% % E;z,l 2.80
¥ 3.20 b x
1 b2 %
=4 {8 2.90
3.10 2.70
2.80
3.00 2.60
25 BB &5 EER 3 25  ©E 45
BISRR BIERR BIERR

Figure 1. Average value chart

1. FHMEE

3.2. BXDHT

1EFE Pearson AHICHESI T, AT R 28 2 (R IAR G o S5 SRR, 4152 B ke 5 55 o A A 2 L 2% A
EREEMRKE <0.001); #3208 AN FRGE 2R T # IEAHR(E < 0.001); #3218 AR
B B a2 00 25 IE AR (p < 0.001).  HARBHEINZ 3 Ao

Table 3. Results of descriptive statistics and correlation analysis of study variables (N = 600)

= 3. ART 2R NS SHEXSTERN = 600)
ESES M + SD 1 2 3
FE2Z [ 38 5 10 3.34+0.82 1
HEATHLAS A 3.03 £0.95 0.271%* 1
N B 59 J 2.87+0.8 0.600%* 0.319%* 1

TE: AE0.01 ZHUE), MRTERZE.

3.3. #AZHBAERBPABE 4T

W5 K H Hayes FF & ) SPSS %2 PROCESS (AR 4 46 384 58 L N A5 FH 75+ 2 1138 5 75 1k
RGBSR B A R RN 2 FE B EAL WA N EAEE B 72 R, B IRS AL AL IRl
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N AR AN N PR BB b AR R T R, T DA S R AR RS AT AR 5 A B S AR S
RN TE,  HEBR M B RUEAR RS XTI 7045 R K2

SRR #EAT [k b A 2 T AL S LS N E (B = 0.046, p < 0.001);  F 52 [m] 38 55 5 o I 3
TR\ B 538 25 18K (B = 0.032, p < 0.001); 41 S AL 2% A AS A 2 25 TN B it 25 2B = 0.033, p < 0.001). #1758
Hlas NEH B A 2084 0.0446, Bootstrap 95%[1 B 15 X 7] 9(0.0229, 0.0720), #EA5 X EIAEE 0, B
HIAE A AL N I R A O 553, R OB AE BN R ) 7 B 0.0446/0.5841 = 7.63%. HARTE I
W 4 FiR.

Table 4. Mediation analysis of social robot use

= 4. HRNBAERB P AN S

AR RO BUNAR Boot #r#EiR %= 95% HE 15 X [A]
SRRV 0.5841 0.0323 (0.5206, 0.6476)
ML N BHEHMN 0.5396 0.0328 (0.4752, 0.6040)
EIEE23 9N 0.0446 0.0124 (0.0229, 0.0720)

Hidk—b, HArEikEE 5 R R s
HB—ANEH TR M =2.0387 + 0.3041*X
HoARIAFFE: Y =0.6004 + 0.1465*M + 0.5396*X

IR YN

A2 [ ik NG e
0.5396

Figure 2. Social robot uses as a mediator between social avoidance-distress and interpersonal alienation

[ 2. #3228 AN E AL S = KA ABREI R A R R

4. BE5R

AW TR 600 4 LA AR N A 35 1 0] 45 A R, 2 [l i AN Br b 29 /a5 R L 1E
FAOG, BV ] T 28 28 4 A8 O A A8 A e ik R N A A 2 A N Bt 9 ke ORI FE 45 S vl LA DA AR
SR FAR EAEAE, 0] 20 NBRBE B A AN B 0o B R AR JH 2 A SR S AR L, o S IR A 4 4
i N2 2 PR A5 A T SRS p AR VE A SR I H AR IS B (W) 45 7R IEAT, 2000), XA SRS LM R R
JRIESEE, B 55— (R R A, 2006). [FE, AFRBt SR AMAE AR < B3 &S m 55
TR “CRMME” FFRR, AT 5 E AR (Takahashi et al., 2016). BEHRF 2. PUTIHAREZH. A
AR O ME IR R . B TR DLCRE FLRAE T R 2 A B 25 B Sk T RS B fS
H(Hawkley & Capitanio, 2015). [Eltk, 7@ AT b ik B b bk B0 S A 22 V% 20 7= A8 BE IR IR\ Bt
B

T FUAE SEAE A AL 88 A 7E 4458 [l 38k 5 325 1k RN Bt 85 B [ Hp A AR FH o (ISR 2, #E3CHL88
AR TE [ T N BB 2 8%, LA A 5 [ a5 10 U 1 ) N B 25 5 Ao P AL S ML 38 A AR A M
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I, A A2 LA AL FH ARy o A2 B i 17 4 32 [ e 5 2 1o o N Bt 5 K P R AR FH o X sk BB, A
FHAEAE WA A BTAL B (0 AL AS AR FEAS B BB B B S N B A, s il 3ohn 28 7 S8 R (1 A B
B, XS5 U A SN SRR b, 55202 )X R NKH P R E ORI, P S
FEATHLAE N Z TR HEAE 2 2041 B AR BE 00 B RTBURK,  (H A0 R 3 R i R AT SR 2 S8R P e sk b
ARG BTN . G 3 08, SIS AT RIS I o 2 56 R HA RO 1, & BB ATz 3« H
S AL R R, 2021). W ERBHLARIE N B SR BORIES B st &S WAL N, X
B PRI AL FRAN RE A K B SE IR T BRI LTI PR A, IR 22 3 OIS i AR SE R IR R 555, =
At N FIAE 22 (B B IRR (1 B1 2%, 2024). Baumeister F1 Leary (1995)f5 )8 & sREE YLD “ AT 9836 F14E
FRIRAR PR FE IR AR B PRIAT B SUAL SR W Z K80 717 o i 27 Rl S £ 32 il 5 AR,
HAZHLES NS T ANV B E 52 . EEMLO LA N M E B FER, EANZEIFAS
B AN Z RIS BCR, SR 53 22 I i 23 1k A= AL JI BRI R B B (B 77, 2024), BiR
“OE MR K B BT 7, — B B E A IS, K TH R SR T M AR S B A BR R . ER
FRSRAER T R ATLAG B “ B ZI RS 7 AR 2 VRN SN NI E AL S22, BT — ol B 28 A
IR A A IR K o RS DL 5, AT izt Fo b i A LR R I B T T e, B 1k 4t
NBEAFT T REBEZ

AW AT IRAFAE — L BRI AR PR o 15500, A48 [R]85 2 10 AN B B A il e — AT A - 1B BTG R,
H“R7 5 R[5 R DS Ik — B A R B SRR S X 4y, R TR SR R AT R 7 L I A
) B (A 1 S0 AF 90 5 BT i iiE . ook, BT A LA AT IS B AR R Z R =+
ARG ik, BRCEKERAFERIATFAT IS, (HI e R ZRE 1 AT BT R A
BxHE D, ATRESRHE R PR A — R IR . e, ARFFFTR A RS RS, kg RRITEIK
DGR E ST R A BRI RO R, TR MR E . fEARK, AR N BT R I04T
N U BRI ] B8 7 BT 22 MR SRR TR FE IR
5. &%

AT A RS A 52 [ 38 S N B i 8 SRR (R 52 LA B A S LS A A P TR B T AR . SR 1)
A, I 600 44 S HLEF AL (IR &S B A0 T 458 1) A52 (a0 5 751 I 17 500 A B it 85 /3K
AL A IE R TR N PR i s A A2 [ 55 0 A ] PN AR LB A - 2) A LA A 72
e 25 [ 3 5 e AN B 12 K TR R

SE 3k
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