Autistic traits and empathy in Chinese college students:

Mediating role of arousal control and emotional expression

Abstract: Taking 580 undergraduate students as the subjects, the autistic spectrum quotient
questionnaire and the interpersonal response index scale were used to measure the relationship between
the subjects’ autistic traits and empathy ability, and to explore the mediation of emotional expression
and emotional regulation. effect. The results show that the empathy ability of autistic traits is
negatively correlated; the prediction of empathy by autistic traits can be carried out indirectly through
negative emotional expression and cognitive reappraisal; positive emotional expression mediates
between autistic traits and empathy The effect is not significant; autistic traits can also predict empathy
through multiple mediators of cognitive reassessment through negative emotional expression. These
findings suggest that to improve the empathy of individuals with autism or autism spectrum disorder,
more attention should be paid to the way they express their emotions and the choice of emotion

regulation strategies.
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Hetf (empathy) SRR ML A FIE S, 4> A TG BORUB 4 B 1 (5 &
TEAR, 2017)0 DAFERIRFFUR I, LA w15 B8 0 IO A PR R 5 S 0 B0t M 5% 50 ) At ) 175 1o
oK, BEATHALE S (Roberts et al., 2014; T REE, FEFANE, 2016). HUILAT WL, JEtERE XS+
6 AR 3 R A o S A RN B T 28 O EL L

H MR & A5 (Autism Spectrum Disorder; ASD)A&—Fh) 32 M4 kK B kS, ASD 4
PR R I REEL P A28 EL B ANV B TR, RAEBE R AT R0 (DSM-5). @,
A ASD AMAME IS ST AN, AATI IR IE R 2 ST TR, I HAXFAEARAR 2 f i 4 % 1)
K0 ¥ 2% (Barbaro & Dissanayake, 2016; Wu et al., 2020). PLE IR 7T o~ ASD )74 3@ A4t
A EL A FTER B A BT AT 00 [0 5245 5| A2 1 (Baron-Cohen, 2010), B 31/ B8 ) 1k 6 AT A
J& Ak 2 28 1 BE 9 1 #% 10 (Kennett, 2002; Krahn & Fenton, 2009; Dijkstra et al., 2014). {H &
ASD FHIEH ) I AAAE T8 8 A, H PR R £ 2R (Autism-spectrum Quotient; AQ) L
Iz T vRAl A& ASD RAE(LA T K 5 14 51) (Baron-Cohen et al., 2001). 78 PAAE KRS
A R B, NTERR A [ PRI 0 40 B 5 IE 2S99 46 (Gokeen et al., 2014). IR, %l A%
) B PR R BT 7T e 24438 (Bralten et al., 2019; Robinson et al., 2011)iX fR &7 HgR#b T
ASD HFRMA L . Ak, DAER TIN5 B RIS RIFEHD, 2R AN B R
Ji 5 M AR BB 9 78 (Goris et al., 2017). JT4E3K, BT ASD MK % £f4E I T+ (National
Autism Center, 2014), F FLIE 1A ¥ 15 TS A 45T 176 07 [ 50 N 10 00 1 DA S 7 35 3 A v
(Chen et al., 2015). P Sl FF/BE 22 A AF 7 2 FF 46 DT 1 PRSI P 45 LS (A 1) 2 7 4

BeAh, WA 1R AORILIGRERT, AR SRE L 28 Ab PR ) Rt 7T DL AN B B P4 ot
KA FE (Lindstrom et al., 2018; Vandewouw et al., 2020). ilH1, 7EMAK B %1% 25 () 26 15 R 17 4%
TR SRR AL b 128 RIE IR MR IR R LG 48 10 % Fh U7 (Kadak et al., 2014). 1F4E3RiA
B2 7R (Gross & John, 1995), 1% 46 R IAAFAEA W FAH < B AN RO RIS T7 0, RIAURRAN
THRAE R IL  DAEA I FUR I, 1623805 5 MR R B PR T 52 30535 10 5 ) 58 2R (Zhao et
al., 2020), Bl H A4 MEIEAERK RS B CRtES . 5 —J71H, HETIG% 5 i
S SEAR] AT TR B ADAE LA iy B PR A A A LE X 155 26 T 71 SR o AR B D SR ) i
P if (Keluskar et al., 2021).

MATNIIRTTERTG A 25 ISR 46 R 5 SR rh (1A R 2 P80 RT RE 52 21 B PHRR I A 52



We, RS 2 5 2t JE R AR e 2 S bR b AR 4 £ it () LA 1 E 2R B R (De Waal,
2008), AEHEEZANEW, HoOENEES S, RAMNZ AN . — BAER A =4
St JLAR 5 RN JN 123 B P BEARAEOE o B, — WU FTRP R AR 76 R LA I
SERE R A LA A A [F O 4 2 B Ak (Han, 2018). L, K b 8545 41 28 J0 & 4E (mirror
neuron system)# A Ay 1 LA 7= A IO PR R A, At N R P LUK e R 2 B, ANk
IR B 0 5 R0 A A A% 25 X k2 WS (Winterrs et al., 2021) . 17 A0 315 Fl e 20 B itk R 6
5 AU FART o SR VUG A XL BN A DX A, SR AR SR I PR A S DX i
117 9] 2%) (Kogler et al., 2020; Del Casale et al., 2017). PAAERIRF TR B, BRI R 1545
FILMIRE ST, A BT ARG B B 18 K 2 (Abramson et al., 2020). 147 ¢ ASD (1A 7% .
e H AR BNMAEAE A IR I B G ke, RIS LASRIE B SRS 46 (Zhao et al., 2020).  SEFR
b RIFIIIE S RIKRE AT LA MA SN OC R, (2t NBRIAI A2, A B T M ALt g
JIHI3RTH(Kadak et al., 2014). 53— 77 [ AR IEAE AR B0, o T MR el N IS237
B R AT 2, R S (e A A AT N IR A AT PR B BRIV, X — I RE AT e
BT MAN HI 315 B8 7110 R FE(Moore et al., 2015). K, ] DAHEDIS 26 X AN S EIEE H
PR SO0 LA 52 0 b A HE A R A A o RV AT RO B AR SR BT 7L C 22 IR 2 PAE 5 3%
1 Z [ 47 {EAH 55 55 & (Bralten et al., 2019; Robinson et al., 2011), {H &R/ SR 70 % 423
WAEAE T T2 NBE P 0 B PR 5T 5 LA 1R OC 2RI, 9N 15 46 I8 RTINS0 B2 PP RAR 5t E P RR I
xF S B RE M R FE AL o

W AR AR 28 2 X A S S PP T e b A 1 PR B S RIS G &R IR AR A BB 7 f 1
HREGINMETEZ AR B WAL R R ? AR E PP 4Rl oA Ao sk
PRI T & HT 2 S, IR0 MR B oA R 48 1 715 g 2 — (Keluskar et al.,
2021)0 BBIARLE 52 PRI RO PF 77 3RE 06 Il /> AR R D 32 3 241 1 51 R F) 175 2 11K
%o HETEF G SR IL SN EVE IR R A PMEAAFRE . —J5, BREFERLE
THREZETH—MEZERN, B EED R T4 R & 5N RIFRHES R R
(Fivush et al., 2004). X3 ] F 3 B MASRAGHT A9 5C T 48 AR AL, (8 A B3 @A XS
Th LG A B, AT AN A0 1 26 S04 1) BB 1 (Tedeschi & Calhoun, 2004). A itt,
LA 4 Rk 2 B R EIE I — M 20, 148 308t nT fe 2 R MAX T 15 25 FA A N &
T, BETTA AT BEAMA AR o Sy — 07, WA TR i T AR E VR R D ReAE T
AR Dy A S A R ISR, T RAFHIE 4 R IAH B T MA RIS BT & A
PAER T AR 17 28 A4 56 (Singer, 2004) o B 8124 A4 Ab T T AR B, 1) A B A AR R IA



CIITEZE, XA BT AR 152 AR R KT B 26 PR 58, (HIX AT BEANH T AR 152 5
PR BRI o A PAME R THEERIE SNV EIER RFEFR P, IHFRAERN T
ZHEFR IR AN RN FE PRI I 52 e (K eluskar et al., 2021).

SEBR b, DA B PRSI BT 7 AR AR T AR, TR AbATT & b A 1 PR
HARENE(Jobe & Williams, 2007). T FA T FEF 22 A NBER, B B HIFRT AT DUE £
70 TR P A S 155 4 8 AN i 2 VP43 S0 0 ) T AR, e mT LS I 1 4 Rk 4
WEEPFIK 2 5 oA TE [ TR L 1

2 WRFE

2.1 HFRMR

BIF 500 G B PR R AR, LR H 45 600 4y, [RICH 24 45 580 63, 45
BREN 96.67%. Hrb 5 286 (49.31%) N\, & 294 (50.69%) N\ . FEWETEHILE 18 & 23 % 2 i),

ROFER N 2055175 % . B N ES LK 1.

R 1 galtEn SEREER

Table 1. Psychometric variables of gender and age for participants

7 5] B i
N% 286 294
i . t63=-0.989; p=0.33
R (M £ SD) 20.48 + 1.79 20.61 £ 1.70
2.2 MALE

2.2.1 HM¥EREE S

FH Baron-Cohen Z57F 2001 ¥ il (Baron-Cohen et al., 2001), H C ik B 5K 2 FVE DS IT (5K
T, EHL, 2014). %A AL 50 NI, BAEHARHRE . AR MR, SIS0
MRS MR, R 0~ 1173, Hrd 24 AN IE Tl “ e[ 80 o R
i1, ik o ARRE” BCEeARET 104y, HAR 26 AN a4 77 UNAH K
MOTTE 0~ 50 Z (8], 135 8m, R E ARTUKPER S . DME R N5 R R BEA R
BB . EARBEFLH, %145 ) v B B2 R 8oy 0.92,



2.2.2 PR ABRRBIEEER

AW 78K F 1 Baron-Cohen %5 ATE 1980 45 4 il (11 A B S 7 41 Hi i 2 W B 4k (1 175
71(Davis, 1980), b i 17K KUK S AFE Davis 25 A\ 2w (3L RE B9 PR 7 B RUR, 5%,
El, BEE, & WHRTT,2010). ZERIL28/NMEH, ¥R 1~5095 siihsr, He 1/
R CTEENFET, SRE “HEFE” o 28 MEH SN 4 MR WACREE. R IR

PR NI o AEARWTTUT, RN v W A R 8 a)y 0.82.

2.2.3 WXRIBEREER

K HI Gross H1 John (1995) 4 il FIA11 56 #5253 14 5832 (Gross & John, 1995), "1 SChi H1 458
o5 NBIT R, IKUKN, FIEE, & TV/INK, 2015) 0l B A i s ik i . BRI 16
NREH, BBRIEERIE . RN B RIERRL R = AN BT IR 1 (58
ERFE) ~5 GEEFFE) M5 Sitr. EARTIFF, %R REET I EHH R 5o 0.86
H T AT JE £ R GG ik, TR RO B T VAR RUAR 1 26 B WA e FEREAT R I,
AL 10 ANITH, How IR R $a s 4 0.65 1 0.67.

2.2.4 WBEEVRBEER

SR FH BT 7% AAE 2007 SEBHRRASTT (K15 45 18 15 S R 2 SR SR M B K 2 AR A 1 48
FIER(E S, MEE, 228, & # T, 2007). ZERILEE 10 MU, 4 AN E PRI
EHHIF AR . BRI T A, TRER “AERARERT , TARE AERERT o R
FFRE, A FANCEBONENE P 2R AT 0T, H oo B A R 4y 0.63.

2.3 AR k&R

AWFFERH] SPSS 15.0 1 Amos 7.0 3EAT 18] 36 (19 804 73 Hr - R FH] Harman FA. B8] 52 96 % 3L
AR e e et J5 459 2 (0 55— AN R R AR S BT 35%,  BEHIASHI AN 7E B SR Fry 3
[R5 w2 . BEJE, FRATEE X  A E AT TR STt ARG fE LR b,
R GE R 7 RS R AL 7 i, ZE4R 1 T AR AR TE RN R , B8 T IS O L1 1Y
S R BRI 2 2RIk . RIS G RIS R VR FTRAEAE ;. 8BS, R Bootstrap 72
7 SR AG B8 oA RO
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3.1 HMR. HF. HERE. INHEIRZREBIMHEX

MR 2 WL, AW TE AR OR 2 A 1 B PARR R (5 T B A 2 A AR 2 B 2 1 DA ok
SINHE R 8 LA WIS 4 RE 5 E P 20 *% WHIEF S IE R
HLIEARSG .

R 2 AWM. . BEERIA . NRE R Z R OGER

Table 2. Correlation matrix among autistic traits, empathy, emotional expression, and cognitive

reappraisal
M=+SD 1 2 3 4
1.5 FRR 5 26.58 £9.22 —
2 BRI SRk 14.47 + 6.65 -.03 —
3IHRIE S RIL 23.02 £4.57 S21Hx T2k —
4 31 100.57 £ 19.68 N b -.07 S 11* —
SOAFIEVE 19.16 + 5.87 3% 8%k ST 10%

3.2 HF%RE. 3tE. BRI, INMEWRZEK P ERRR

AR AR AT RS WAL o [ PR L RN 2 AN R AT AR
HRIL 2 A BRI, SRR ARG b, B AR R A RS R e
WA, AER. SR, HEO DA BB, b rUREE. K48, I
FEAVEANAS N i 7 DU A St A BT K

FEXT A A RS HEAT RS0 2 B, FRAT o e e ) T IS G B A VE, FERF B PR
SR 1 BN AT T AT, R IR A FE B R A [ 2/df = 4.184, CFI = 0.982, TLI = 0.971,
RMSEA (90%CI) = 0.051 (0.038 ~ 0.076)]. E&AT4r M EI45 R Box, B FRETUN 3L 1% BN
PR RECN B=-0.45(p<0.001). BEEHEEGIIEEREMINME G, H R AT A
S TR 3

SR — 352 LA T T AR 2 AR 1 1 AR NS LA O TIULY , ABF S0R B T
RURFERY, KBRS . BTN AE A A AR B N ELHNAE R, 57 % H ] e



FBA, SRR AT B R, [}%/df = 6.484, CFI = 0.996, TLI = 0.956, RMSEA (90% CI) =
0.073 (0.054 ~ 0.079)]. FAILE AN 1 fiom . SHZAA b i) AN BRARHEAT 200, R0 B S

J5 2 ) TN A A 2 2 ik . FEHE (B =- 0.21, p < 0.001; B =- 0.34, p < 0.001); 1E [F] FIIA H1

PP =0.13,p < 0.001), YN 2% EE S A TR E P AL (B = - 0.23, p < 0.001; B = -

0.14, p <0.001), FARAE 2 I 7] T FNE (B = - 0.57, p < 0.001); A KT PP IE [ F0 L 175 (B

=0.16, p <0.001). LLAMRIE 46 KA B2 7 A F EIEB =-.57, p<.001), HEILE

IR AANEEP =-.007, p=.0.075). KM Bias-Corrected Bootsrap 27X o /-2 87 i 42 AT

Koo S5 RWAE 2. R 2 R, BRI AN 95% K BAF X B A 0, W&

A B AR BRI T
/r HRIEERA
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Figure 1 The mediating role of emotional expression and cognitive reappraisal in the influence of

autistic traits on empathy

3. ZEH A R OS2 YRS EG Y Bootstrap 73 AT

Table 3. Bootstrap analysis of the significance test of the mediation effect of the multiple

mediation model

BE e i AIEES [F1) 2 200 i e 95%I1) B A5 X []

BNAETHE  RENE 4% TRR R

PR 57— W A 2 3 ik - 3L A 0.115%* 32.4 0.031 0.141
H PR o — A B - 2L 0.022% 13.3 0.044 0.058
AR 0T — VA A 17 2 A — A PP S 0.015* 8.1 0.004 0.036
PR 51—V W A 4 Rk - AR I 4 8 — A SN B vP - L 0.032% 13.0 0.009 0.062
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AH T 4 7 PR @A N8R T A R L S T ARIE S RIE . R E T ]
(5 R o o BN AR 56 R DR DU R0« SR8 2 J 1 AR T DA e i TN 3
1, X5 ERICT B HRERTF 7045 B —F(Leppanen et al., 2018; Rosenthal et al., 2019) 37§ T
BATHE S . — AN 7] BE R K 2 M35 Baron-Cohen %5 A7E 2010 4E 4% 0 3 FH i (Theory of
Mind)(Baron-Cohen et al., 2000), ZF i8I\ AFLAEG X AT H 5 A 3G At A e E JE &
LHIPEM . SR ASD MAL A7 AE LI BE Uk, 32 EERI o i O BEORZS B4 250 50
PR AE, A LA N A A B B I . X ANUAE ASD AR HE DL S5 At N 57 R R &R
(Dijkstra et al., 2014) {115 ASD AMAX i A 1) 34 53 K 3 (Baron-Cohen et al., 2000). 11 5
] PR B AN AR AR ORI A 5 ASD B FE IR R AL AT i, PTbLgs S
AN IR T AR R 2 2 AR R LA 8 0 S A P 52«

FATTAIIE TE R BAE DT TC IR S R ) o 8 R 3R 5, P SRS S 158 P F0000 7 B 43 ) e v
W2 FIE I FNE VR P A AT o NI EAS BRI B S 45 A 1 A TS o 1X— 45
SR HH L) B S DT AT R AE 1 AR AT DA S 3 b L I ) TV A I 4 R IA , IR AR I 25 ik
TC 5 ) AT o Xof b, FRATTIA K AT B R LA (R 48 1 p B T DT A R X A ¢
JE o ARME DUAE B SR I, KA NP0 R S 2 3k — B B T 1 R IK T A1 4 R (Feeney &
Collins, 2015), 2 HR R T, (LA 5 A= B CHTE IS B4R (Lin et al., 2014)
T AEAAR A I AR 36 o 6Tk, BRATVCALEATT 78 b i B BRARR B M S 36 A A DG s 4%
Rk RS AR ILTE T RS R A T AE R B 43R5

WA PR A T AEE Sk DA SR U e Sk ) b I e T A1 o 0k, FRATTIA A AT
RE AT R g DA 0 A 2 A5 o i — Fos O 208 B B8 D 52 2% WL AT 31 (Kogler et al., 2020;
Del Casale et al., 2017). 75 ZH BB S I ITAL 73— D NIE B, W R R,
TR A2 RV A A5 8% e AT AT DA 2 AR St A7 i, AT B AN E e
R S AR R AN R, B2 1 B IRA N 3L 45 B8 ) (Han et al., 2018). DLAHR T H
VRS B (A 7 R R B (Keluskar et al., 2021), 5 F PRI A9 RS- HoAt 0 175 45 S s o g
S PN RN VPSR o E VPR AR b, o T PR K S eSO 7 S (R B, AT
AR 2 AN NS ok B ST 45 S R, 389 AR IR AR S 8 R 36 o X e T
I v PR R U A 2 308 A7 1 A 17 2 1 R T A SR B A 4 08

EARERRZ, B ARRTER 7 AT LA 79 A 1 48 e M\ R0 S PR (B e b T L4, ik



WY DL T 9 A 1 5 20 22 DA RN B VT 22 2 A 41 SR IR] bt SH 7= 2 1) 00, L 28 m]
LRIV AR, ARG 2 I A ST I BE S A SR TR IE S, 3 SR T AT - % i,
TRATTE AT IR TNy BRI PR ST Vi R 155 £ 2 T AN A B 17 2 2 T A7 AE 2.5 6 17 1 T
W, R EE R MA KRR RS 4 o B2 ARITT B 1R (Burns et al., 2012)I0 4
WA G152 — R0 O R e AT AT AR B 100 (] Sk AR B 1 28, 1548 1B 2 i m AT 1
AL FEAE S o AR TUIR 15 26 R I B FAME RS BRIT R, S0 A1 451852 (Singer,
2004), ANFF A 1 G 30 00 FOA KR DR o AR AU 4 1 0 R B B R
(Fredrickson, 20047 A% [ FABK 1/ 48 0T AR R R B8R R IE L, 2 mrl B . AR
28 K R 5 AN I BN B B R AR BT, A A A S R RO R O R R
(Fredrickson & Branigan, 2005), PP 26 #0A B T AN SE AR AN, BN 3Lis 2% .

MR, AWM — AN R Z b 5, AT & 5 v 7 A R A I A
R A LW, OB R T IR I IR, A 5 2 B 3 OB Y
SO, AR SRR FE N 1% FE R HUAS IR 1 7 SR B . R, B TR L R A T R
R, SMAE R T B 22 2 BUSEIR « ASR B FUIE 75 b — D BAIE AR A AE AN o) AR B A T R 75
PIRAL o

5 i

RAEAAE LR RIR, A TR 45 R R BAT — € B L AW T X R R A A A3
T4 FRIE . IWFIES A RO R HATAIT AL, S5 AL B PR AN AT BLEL 32 G v T
SEi, 0 T DAy G5 38 3 Y AR 15 4 I AN EE DR (B 4 T 315, L A T DAL v R
T 2RI AR 28 3L BN B PP A BE P /RTINS . AL, 8 R A BE LT B
TG RIFRINMIENE o — 5, XL RG] T RIE S IR E IS 5 B PR A%
R ARG BB ER]: 53— 07T, PR 1A R g 3Rk 7 20 S5 i P4
FEAEZE ST, It — D IRUERT A\ ST 151 B PR A AT RE A7 O AR 5 2 08 I AE (7 7 - R
AW TSI iy B PR A RIS BE 08RO 1 — %8 8 R S AITRT SR e AR A
RIS B RIEIRE DT, O i B PRE A AS 25 s, FEBD L I R0 H RIS 4
WA 2 N, S H LIS RE s . AT SE 47 e 2t S5 A N I SZ iR
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Autistic traits and empathy in Chinese college students:

Mediating role of arousal control and emotional expression

Abstract: Taking 580 undergraduate students as the subjects, the autistic spectrum quotient
questionnaire and the interpersonal response index scale were used to measure the relationship between
the subjects’ autistic traits and empathy ability, and to explore the mediation of emotional expression
and emotional regulation. effect. The results show that the empathy ability of autistic traits is
negatively correlated; the prediction of empathy by autistic traits can be carried out indirectly through
negative emotional expression and cognitive reappraisal; positive emotional expression mediates
between autistic traits and empathy The effect is not significant; autistic traits can also predict empathy
through multiple mediators of cognitive reassessment through negative emotional expression. These
findings suggest that to improve the empathy of individuals with autism or autism spectrum disorder,
more attention should be paid to the way they express their emotions and the choice of emotion

regulation strategies.

Key words: autistic traits; autism spectrum disorder; empathy; emotional expression; emotional

regulation
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