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Abstract

Loneliness is a negative feeling arising from unfulfilled social relationships and unmet need to be-
long. Previous studies have reported that loneliness alters time perception at a particular period
(COVID-19 pandemic). However, how this effect reveals in the normal period is unclear. In the
present study, we have compared the time behavior between higher (HL) and lower loneliness
(LL) group, by using time bisection tasks (400~1600 ms) during social contexts and non-social
contexts. Our results showed that during social contexts, the bisection point of HL group was larg-
er than that of LL group, whereas during non-social contexts the bisection point of HL group was
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similar to that of LL group. These results suggest that HL increases attention toward social infor-
mation, leading to temporal compression effect during social contexts. Our results have elucidated
how loneliness affects time perception in the normal period.
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1. Hi

PR SE — B b T B0 3 BB B AL 2 ok R 5 S B B 4k 23 50 R R A7 A8 22 5 T 77 26 1 B A AR
(Perlman & Peplau, 1981). & C& NN F B A LA R o) &, X FATT i) B ol B2 7 A2 7™ FE AN R 5
(Beutel et al., 2017; Griffin et al., 2020; Leigh-Hunt et al., 2017; Mushtaq, 2014; Peerenboom et al., 2015; Wang
etal., 2018). FRMHUES S 7Y [ HF R AFAE N EMR 5] (Spithoven et al., 2017).  FAKFKH AR 215 BHE R
[r](Bangee et al., 2014; Cacioppo et al., 2015; Cacioppo et al., 2016; Qualter et al., 2013), X H 2. A LK Al
N2 8] & i) 4 P iE4d (Heinrich & Gullone, 2006; Lodder et al., 2016; van Roekel et al., 2014; van Roekel et
al., 2016; Piejka et al., 2023), LRl A [ G 7l (Christensen & Kashy, 1998). 1% &84k ] (A BTN 2
RS IR TR EIAEAE w22, I8 P R8-S 5N 8] %05 R 502

] R 5 i 88 S 12 PO P AR S 1 1 75 3 (Poidevin, 2000), %F H#AETERE L, HH
AETEFIR ZAT AR AEEE, AE AT ARG BhoE. S, BRI REAT A ATT IS
(RSN i, FERSERIFEAS s, FRAT 7 B R A AR 0 s 75 A5 1 (IS TS 5, FFAE God AR eF [ 48
A 5 o TEAff b Al o IS 18] AS AU R T 458 B NIGUR) T Je 320 e AR 1> 74 0T 41 A R 556 1) 3 S (Buhusi. & Meck,
2005).

ST FE B R AT 2 O i TR 5140 Chaumon 25\ (2022 )38 3 W 52 3 U8 AeF ¥ 3 35 (Ja i s 1) 2 11
T, Wilson & Ross, 200 1)F1ES [B) A WrCHEXT T “1E% 7 BFE, BRI, Wearden, 2015), KH
SR B IR A S FEARAC — BU 8] P4 J 52 2 TRIFE AR 18 o Rioux 25 A\ (2022) 18 AR ] AT 52 T vE A 173X
—4R, R B IR IS (RS -

{B7&, Chaumon %5 A\ (2022)F1 Rioux & A(2022) 45 2 45 RIEA 5 T1HE, VI LERT 7T 3 22 AE
R B WA HEAT (o FESLIIN], AEAEAEBEE S AN ISR N BN R R, N g SR, oI, sk
ZEH . IEHE BT DL RO B R AR 1A R AN E R A . X B BR R AT o T R 1) 008 41 il (Loose et
al., 2021; Martinelli et al., 2021)o Flitt, ARG 5200 155 A5 A 0 B[R] B0 i AN 2

PR X A ] SR 60T P 52 1 P e AR A A S OISR B TN B4 2 58 R Z (Perlman &
Peplau, 1981), RHIME GHH2BE FEAT 5. 2B REREFENHSEE . RESOEVIRERY,
#415 B4R B 18] 4138 (Burra & Kerzel, 2021; Liu et al., 2018; Nather et al., 2013; Ren et al., 2023). Tj#k
PhAARSS A (5 BRI 7 2 U & (Bangee et al., 2014; Cacioppo et al., 2009; Cacioppo et al., 2015; Ca-
cioppo et al., 2016; Gardner et al., 2005; Knowles et al., 2015). K, ARG IS 5204t 215 569 1R
(]S o
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T[] 605 A0, B 52 WM AR 2 — & N I £ A% Y (Gibbon, 1977; Gibbon et al., 1984; Treisman,
1963)0 BB NHA — A P EB IS iRl S (AR . S B a0 5E = AN 1) s DULE e s
RIS TRk o 2) FF I i Ta) ik o 1 AR, I M D AR 428 A LB IR TR ik b . 3) s B AR
(B 5 A B () ik i o BRI SN K RO 2, B[R] Al o LA PN SRS IS B B Lk FRAT T A Aty T[]
HREIFHERE, RIS E 22 2= F 520 (Droit-Volet & Meck, 2007; Droit-Volet & Wearden,
2002)0 VER BT F A AER AE B2 S B Rk, BRI, B TR AL .

AHHFEI B B A TR PIOMUR G 52 0 B TR T FRATVBCR AT Al #1275 50T BOIFTR], PR AIOH06;
H2EEAEZHER, MRS R RN S 2 b o i A5 SR, A4 R A& S 75
R, FRATECAL 7 S A A 7E A 2 1 S A 2 1 55 b 58 B 18] — 204155 (IS [RIAT 8 L. AIpLRE
1355 K MM R 238 A2 AL B AU & R (UCLA)BEAT VAL, %8R 5 Chaumon %5 A(2022) and Rioux %5
N(2022)f8 FH IR RAR R o B 8] = 204 252 B 18] 600 AR 32 A FH 1 28 14T 45 (Drroit-Volet et al., 2010; Gil et
al., 2009; Sarigiannidis et al., 2020), EIXTUESSH, #5075 ZE 03 K AR HE IS 7] 18] JF AN K s A B T3] (a1 B
SR e W — Z 51 LT ] (1) o A2 S 4220 R0 o BN 1) A) B & K bm eI R) ()R . AEAREA i 5o,
IR FE T AR R AR B2 (8] fEAL 2 ek, A Ah 2 s ] i SRR R SR 1)

2.
2.1. it

BHTH DR E N 0.8, FEMPIE(=0.25), BHEMIKTFR 0.05, £/ G*Power i€ T BT 7 IIFEA
o GEREW], MATE 32 N. N T HIE 80%MIBN, AT RIGEAL E D IHEEE 36 Ak

A # RS T I KA R IR R (UCLA, Russell, 1996). il AL DL 41
O RNREGE IR, >41; (R4, <41; AU Cacioppo et al., 2015347 k9. BATHEZET 157 L (5
EHIRE N 414 N, N 1727 &, TFHER =20.17, trfEE =214, Hbd 315 N), S el
(79 Z)FURATMHURLL(78 ) REAT TS/ 2 o i IO A A ATk 28 4 Bt L 43 e Bk 2 R A4 2 ) TR E
Fhe w2, EALRIAMES . 39 Zmihpit(25 4 &/E), FIRTE 18~23 £ Z [AICFHIFEE =19.87,
FRIEZE = 1.36); 40 SARIMHUBH IR (29 4 o), SRR TE 18~24 B 2 [AICTH4ER = 19.95, frifEZE = 1.66).
TEAEAL S I THAT 55 s 40 44 IUHUBAMA (29 4 Lo 2k), SERRTE 18~27 B Z [RICFI4ERS = 2035, brifE % =
2.07); 38 ZARIIHEANE(29 44 Lok, FEITE 18~24 B 2 [RCFFER =19.87, brdEZE =1.36). FrA
ARG T, A IER B LIRS, HATE0E 225 F #h & B0 7 TH 2 W

2.2. FE

FH T2 7 R i) 1) (R B — Bk K S TR ISR 8 Bkt . FTE B Akl “itafniy
He R B A $E 27 (Zheng et al., 2022). #AZE 2 & 5 MEHBHIERAMEA S XEE A HARIEE
SHHWAZR, FanEER. BT
2.3. LGTER

AR T EAE B-Prime 1.1 #27 LT HST S8 B4 S8 5N 400~1600 ms R[] — 04155, %
{45 BFE A B—— IR B 2R ST BERIUAR I BE (UL FE 1) FERTA B B, A8 DSk AT Hg
A SRR AN TS I SRS (BB FT40 1), 3K 2 30 5 fof P e SRS () e 17 B . e 2800 T ¥ (Rattat
& Droit-Volet, 2012),

NGB, — AN K AASET B A LB S (400 ms) B K (1600 ms)bn kI #E S B0 o &S5 42 1a) 230

HEm
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W, RHUGT AR $AR TR EC RIS RE SR /] . FEZR ST BE, Wi 75 4 H i R B ) e i )
2RI [A] (400 ms)ik 2 K [A](1600 ms) (% FLIk, PABEHL). #ERZART 100% 080 B2 I g, 1E
DR B, AR T RO BE A e A S = N RSl R, IR SE R TR KA
KR . X E8 ] A R ) A5 FEl 400~1600 ms (400 ms, 600 ms, 800 ms, 1200 ms, 1400 ms, 1600 ms). FEik
B R RS (R AR 2 B K, B3 112 MRIRE Tk R < 7 ANRREERTA] < 2). #ilHEAH S
BRI R s RO AN ARk M Ak, Chmik” Ronkl, “hmk” oK) rH T
AN, SR FE H X e P 5 I PR S8 A () B 2 T KA T IR [ 34 2 R b I T
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Figure 1. Schematic illustration of temporal bisection task. This task includes training phase, practice phase, test phase.
The order of the three phases appearing is indicated by the solid black arrows. The order of each screen appearing in each
phase is indicated by black dashed arrows. In a social task, the durations of test phase were represented by social context
pictures; whereas in a non-social task, the durations were represented by the gray rectangle. Examples of social context and
non-social context pictures are shown in the lower left corner

E 1. HEZoESREE. ZEZSEEINZMN R 2SN RN R BESLLELisH =M R B IAINRF,
FEELSHIEHEIMERTFENFSHIANINF . EHESS, WA ROMERESERERERE; &£
HEESS, MANENERRBERERERE. H2BERNEHSERNERRIRNELTH

2.4. BURSHR

BT BuE B AL FLASAE R (R Core Ream, 2014)#1 Rstudio (RStudio Team, 2015)F#4T, Siit- 1L
SPSS H1iAT o

T Sl b R IO O B R A g ma, FRATTME A Rstudio H' quickpsy K £l (Linares &
Lopez-Moliner, 2016)% &M FRGHEAT OEL B &, BT fh 2835 BAUES R & . iR
g, BATHE T WA BRI H(WF). BP RIECHMERE LA S0%IHE BTy
K BT I 1 RO 2)0 0 FRYIEE 2547 B 2 550 BP (MK, I A, 2 T 1]
Fiflic FAATB(WE) [(75%BME — 25%R1E)2 x BPLRACRIEIL 2 HERS L (5 HR (Kingdom & Prins,
2010). WF /N, ZRIR ARSI 8] 2 [F] 1) 22 57 AR 2 W 88 o
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Figure 2. Example indicating the calculation of the bisection point (BP) and Weber fraction (WF)
(data from an exemplar high loneliness group in the non-social contexts in Experiment 1). pLong =
proportion of stimuli classified as long; ms = milliseconds; t = stimulus duration that corresponds to
pLong on the psychometric curve

B 2. RREWBEFSBP)AFESBWHHENRAGEIEREXLEFIEHSESTHSINM
B%4H). pLong = ¥R “K” BIRIBALLS); ms = ZF; t = (DIB4PIERMZ XN TF pLong
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2.5. &R
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Figure 3. The “long” response plotted against duration for high and low loneliness group. The error bars represent the stan-
dard error. (A) during social contexts; (B) during non-social contexts. (C) Scatter diagrams displaying total bisection point
(BP) for high and low loneliness group during social contexts or non-social contexts. The dots represent the BP value of each
participant. The black horizontal line represents the average of BPs in each condition (per group, per task type). (D) Scatter
diagrams displaying total Weber fraction (WF) for high and low loneliness group during social contexts or non-social contexts
E 3. ShAMRIMAERN “K” REEGHISHRHERNXR. REERTERE. (A) H2ER; B) S
HR. ) HRAEETHESERHIEMHLER TSIMAFKAMARBEEVNEFSNEE. BERXRXREMKH
HiE. BEKPERTEMZFGTENMESHESER)NENEF SN FE. (D) HRBEERMEE R
SERPSIRFRIMILER A HA T B EE

T A MUAR S R Ty T 4 SRR, AL AIME S5 2 AL (K28 ELAE H 235 (F (1, 146) =3.90,p = 0.05, m,
=0.03). H— PR TERNER, EASTE R, SIUMRA R A S K TR A AP = 0.01),
AR T d, AR WA S5 S SRR A (p = 0.88). #E WF Z3#irHr, 452880
ZHAEFALZEF (1, 150)=2.70, p =0.10, n; =0.02).

3. Wig

ERORAE BT TR 2 17 R UAT A, IR 2 5 o B[R] JB6 N o (ELFE T ISP A, 0RO 75 52008 IR [R] 40175
ANERE . AR I (R 455, IR0 1 ISR B 2 Ro M pE s PN AR AL 2275 50 R BB TR]E AT
GERERM, AT R, MU R E A S R TR 1) F M A, (HREI R ST,
PRANZE ) AE S5 RARBL o X e 58 BER B AR 22 52 M 41 2 8 S NI R A3, (HA ARt 2 R
AR N GE o BEIOMUR A8 1 429 50 R BB A

AW TR, PO LA AT 5 I R A, AR AR AT SR B e . AUk B
TR B = & NI A& K R (Perlman & Peplau, 1981), XRHIMEEH ST SFAT 45, 25
SAEBEEMMSER. KESUEM RN, EWES(Liuetal., 2018; Orgs et al., 2011). HR#MAI (Burra
& Kerzel, 2021; Ren et al., 2023). SKIZF(Nather et al., 2013)2Z& 425 B(tn, AL, Angrilli et al., 1997;
human portraits, Ren et al., 2021)Z MR A A5 #I41, Burra Al Kerzel (20214, METRHE, Bk
Al 7 BRI RFSERT ] . 4T N2 Fi(Bangee et al., 2014; Cacioppo et al., 2015; Cacioppo et al., 2016;
Gardner et al., 2005; Knowles et al., 2015)FI#H 28 545 241 T (Cacioppo et al., 2009)FIEHE R, IO FAN 4
A5 BRI H B S . filin Cacioppo 55 A (2009)3k 5, AHEL T ftkEAEtt B A, JIURAMAEXT 4
GRS DRI R =3 Oy el e = P 1 P sl S e = ol < N [ET St

POMARARFT 7 2 50 NI TA] o 3 o 4 5 2000 R T LA FE I [ 6 PR v R AR Y (Zakay, 1989, 1992;
Zakay & Block, 1996)JHESL T ke, EEAR AR [HME B2 S EU Ak ik, kot iisb 2 5 8y
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(AAAL o BB Ak, TP 5 v R AH OQ I 4 40 RN AR 21 17 KB SR ST SCHRF(Coull et al., 2004; Gautier &
Droit-Volet, 2002). T e RIRAMA B £ #5673 4 215 B (Bangee et al., 2014; Cacioppo et al., 2015; Cacioppo
et al., 2016), MIM-FZEEWNF AN R . Bk, FRATA I E it 215 5 N B [ 7T Re &t T4k
SRR TR SR

B4k, AR ROHITE 70 3% WA B 18] 50 5 A B AL 5<(Gable et al., 2016; Gable & Poole, 2012; Gable et al.,
2022). a0, —IUEH 7B R Z A S5 R SR I, AHEE TS L B, ANTHIRAS T &
BN B (Gable & Poole, 2012). 5 REFRATHIFEFL, FRATE BRI HENIBE 78 45 5555 2 WL,
PR LE A 2275 5% R I &I 6 F) (Smith & Pollak, 2022).

PO AR F 2 15 55 (0 I (RS 0 AT B S A P I B AL o PIOMURRGR: — P AT 4, VR T4
KA BT RGBT L . MR 3L B 18 (Cacioppo et al., 2014; Cacioppo & Hawkley, 2009),
MDY VA i 5 R 52 2 b 1) — > B ER bR, FAT G2 SO S 25 B AL IR R L. R, AU A
HAESENREMSER, Bt E B A0E B R CRARNBERES. Wik, GUFFRE AN
Pl —Fp RIGHIREE, AT LG RIAEE F S (Matthews & Meck, 2016)s WIXANARE, AT AU S
() A B2 L P B B E R AR R IR B ) 45 R

MNEE T i AR PR, AU SR 4 2 1 55 T B TR) R0 5 AT LA R AT TR M 76 26 B 4 2> v E R i)
R R B R, B TA) 0o T 52 B 4L 25 B s2m, Qi B FIRE(Y et al., 2022)F1#E 38 £ERE(Coles et al.,
2008; Schneier et al., 2011) FEIXLEFFfA, AATH T REAEAL 275 P ARS8 B (Rl A8 . filan, — Tuas
FRI, M T AL MEYIZS), AR DS ) 1) 3 I (40 5, FF H 32 2 3 Fm 3 55 (Lin
et al., 2018), R H IR A2 (5 BN AR A dhAh, — DA 1428 fE S B E R
) 175 225 T L KD INF 1) B 6 RO 520 (Tshikawa. & Okubo, 2016). 25 B8R, M TR S ERAME, &
FERAMEE A TR T AL

AARA TN RIRME. B, RELREGREFEBIH MR, HEhz BEEE. KRBT
T BN ME R, FRRIU [BR A SR BRI Rk, A e AT B 22 B B TR] — 404555k
PRI O I ()05 (9 06 22, FLah 2 15 REAHE) B AT () AN A 5%, Qi (B2 A0 AT 55 ) [B] PR BAT 5%
RUE B = A AT 5, A it — DR . R ST i 45 AR, AN R0 (A4 55 2 [A) A7 76 = B AH G Pk
(Wearden & Lejeune, 2008), {HIX LeM} [a]4F- 55 5 2 BD #8U0 RO R A AN #E o DRG0 A FRAT 17
RUSAEA R I A 55 h R B E . =, BARNEATAIZI ERAE T IIOM LS 55 i R H1 2 R 9%
Fo AHAR SR T TE LRI PR ST 1 20 it 1) 7
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