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BRIINR 2B 22 e, B 518060)

W OE ABSCRADTT I, DORIREER PR A A B RON PRI A R A B, BEE T AE T R A
MA(Autism Spectrum Disorder, ASD)FJAIRHUEN:SF, LI ASD 2 iR ft2% . JuatrtaiA 16
BIRFFREAEA N = 822), X TUHREIFR, ASD AUMIX IR TC 2525 5, (HAZ BIPORBSSF S I, a0
ASD ZH 11T 1958 19 PR S 25 AR T 0T HRZEL o X TR 5 & AR BRUSNE, ASD 2 %o S0 S5 B AR 140 A4 B8RS 17 i 17 %o A
SR, ASD ZHHIX BRATELR I EIC R 225 . SRR 4 & SRS PRI Z AL B PR IS, REEHE

ASD MR B PSR U O S I R OAER Z ] B

KR AT RS, PORBURE, Jo, PORBIR, BORRTER A BN

SHEE R395

1 55

H HE TS 2 BEfg(Autism Spectrum Disorder, ASD)
EHMARERE 5PN 2K R,
KU R AL 4 25 730 At S 38 A kb, DA R
FRATEE S AT . 26l EE s . i CREMEiNe
Wr 5451 F M (58 H) ) (Diagnostic and statistical
manual of mental disorders, 5th Edition, DSM-5;
American Psychiatric Association, 2013), B 5%
I ASD o ERZ R R FAEZ AT . 248
G2 T PEEEIT, 65%~90%H9 ASD AMAEAFAE 5+
BRGSO, AR A L OBZ . AR, R
TE A A ) A5E 2 A JR s ) 3R S I 3k B B S AN R
(Leekam et al., 2007); £ 95%M) ASD JL# A7 7E B
SERAT R, QR RN L BE LR TR BN KR
BT EE MR (Rogers & Ozonoff, 2005), TEiEZ 5
W ROV, Klintwall 28 A (2011) & BT 75 &
VIR P P S5 B & ASD L EE IX i) 1 HoAth &

W5 F 42 2020-09-21

Jo B JLEE 1Y s oy B RURRAE . X T X — 1A,
DSM-5¥5 ASD /MA AP S F 3 kXTI AN
J&” (apparent indifference to pain), B ASD “MA )
PRI USR8 AR . SR, H BT oe gl SRA7
TEBER B S FibE (Allely, 2013): A RYBFSE & I ASD
A A S 95 IR I R 2R RO N T B (Rattaz et al.,
2013), AR %I ASD A ARSI S A 2 5
NIEH (22 4%, 2015; Friindt et al., 2017).

PR ST N AT e ASD MA B Il R A% U AiE
AREFHIE F1n, ASD AMAHAIR 1Y 52 A A2 AT
B BONE YRR E AT R, nEid iids . #ihk
Sk B %5 5 347 A (Summers et al., 2017), Hk, ft5E
KR B BN B R 48 A T e S B S R R At 2
NI R G 7 A2 IR G % T (Bailey et al., 1996), HJ
ASD AN AR 1 9 U S5 1T BB s s LA 22 1)
fiE 1) & & (Fitzgibbon et al., 2013), Zh¥IAFT EHE0E
BT PR U E S0 5 ASD AR 22 Ta] YK 2R
MR A RE R SHANKS 5, 2878 /N 3
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L BLAL ) ASD RO ER, ALFEHE S 38 R AT | 5
AR A, A 2 B B o Y s RN 2
(Han et al., 2016). HIt, HEf# ASD A ML
B SR B TR ASD B WIEENLE], IR
iR e A5 BN T 50 A LR ASD AMAR R
PR E B A7 M Ak A T RE B A%

P2 5 UL SOR A LA G, B2k
RUAH B, — B 68 14 32 00 J8K A2 17 TR AR 56
(Raja et al., 2020 P I A fiff A~ 1R 52 £ P15 v (1 92 B
SRR, BOSBI RS, MR RE . i
IR b, PR 2R s 1Y EZEIR, BB A BRI
W FkEE . URIR L IR 2 AN 5 K A A AR
(McCaffery & Pasero, 1997). AT, A [EAMA N} [A]
— 73 P R ] — I PR 5 23 77 A AN [) ) 9
JNE, & BRI UM I R 22 5 o B0 U
(R A PR 25 S ] DA 1 O e & R 1 XU
(Meints et al., 2019), A& BURME IR N &
PEA S5 P A J Ay 18 PR 14 XU M T 155 (Arendt-
Nielsen & Yarnitsky, 2009). 75— J7 T, % MU
A 22 S 25 s e B 7 B R A 43 B, AT R
PERHE SRS EAR R IRL, 3055 A SEL
HE . AR PP A T A REAR o BRI, DA PR 52 12
) FA RE SR UL, FRAE ASD MR SRR H A
B FIPAb AR ASD MR RN, 8RBT
BEIR YA P T RNA T 7 RS LR, IIMTER &
ASD MARY AT BT

CANFEERTT T ASD MARRBIR UM 0, R
PR ARk, "I ANk . A LS
B0 o, ASGRIL AR A AR T SR ASD MARY
R SRR, T S22k A T 5 45 2R S T M A o
11 ANFRE

LI B A~ SRR BRI R B2 A= % ASD L
HATHRIMMPMEC T, KIS RIFFEM T 3L
¢ ASD MAMIRA R UK. B4, 4 Mahler
(1952)ic 5%, —44 ASD JLEM T AHLIEE A O
WE T, SR 25 5+ 7 4, $% Gillberg A1 Coleman
(2000)ic 5%, ASD JLEESFT AT IS ZEARAT A IR E
B FaESHAmITE, G —24 ASD JLEW LIH
ANl b T (e R R e L 8 o 3 B AR R A L
DA AT A o sh AR X T34 3 A AT 4 o DA 2
Z PR, {0 ASD AMARIT- A IR fli & ik
PR, DRI AT X DA I ER,
45 AR Ty 52 B WA 7R N 32 0 T 1A FN AR 28 56
[R5 M)

1.2 FEE

Pl AR AT ST BB 20— M IR s U5 iR, AT X
ASD AR R R IT . A BFFERT ASD A F
S 3E A AT TR B (7] 45 (Sensory Sensitivity
Questionnaire, SSQ; Minshew & Hobson, 2008), %4
R ASD A T R A AR AR . AT
IN, PIRAERN —Fh EWA A RS, B3RS 2
IRy PR PP O 2, H 3 R A A X R
2 5 45 I AR 1Y B2 68 T DL K se 3 R
HLHE 71 (Moore, 2015), ik, #K# A &5 1% TR
VAR AN I T A7 A8 el e g F R ) B fig i) ASD A
. ASD MAR IR, WsChE, Z A4 A kb
XSG, a0 T AT B AR 3 158 B AT S A
Ko NI, A HFF0 BR 0y e B 4 A T
ASD AR BN, SRTTZ R 22 48K . ASD
MARRYSCEREAE SSQ E A T AR U (Minshew
& Hobson, 2008), 1 7F 38 it B J LB 2R PEAl = %
(Non-Communicating Children’s Pain Checklist, NCCPC;
McGrath et al., 1998) I3k & T 1F FH F) I BHUR M
(Nader et al., 2004), i&H W5 FTE 5 AR
fiti 1 3% (Pre-Linguistic Behavioral Pain Reactivity
Scale, PL-BPRS; Tordjman et al., 1999)%} 73 44 ASD
AR ACBE TR IF I A, R BUAE AR 0 P08 R0 L,
65.8% ASD MK RESEFE TR RN, 27.4%
VEPE T IE B N, 2.8% BEBE T = K R I,
2.8%EHE T ICHIR IV, 1.4% 58 T i S5 0 L
N, XN KIS ASD AT BEAF AR IR Uk
4 (Tordjman et al., 2009) SR, X L6 [n] 4 A 25 2%
22 SRR, X R RES AN R 1) 45 19 A H 38 T 2K,
a5 H DL R e 2R RUR[A) A7 56

7] 4 k45 By 32 B A5 THI i SO I R ] 5 5,
VIR VE AR X B 5 1) RIS 1 o FE—TEEXF 77
% ASD JLEEACBEF 32 44 3% 38 )L B AL BE R VTR B9
Hi(Militerni et al., 2000), A1SRACEEFEVTR L FE 42
L IUFE N5 35 PR R S B B, P i 2
PRI RT3 | IS U TR 2 A 3 e 45 )t Je 6 o 1
PR, ARG X ACRE R M AT gn s 926, 45 R & B
57% ASD JLEE HYAC B IEH P ROV, 22%4
IR BBURR S, 21 Yol 45 B AR AR BBURR S I, i
TEXT BEZE X = AN FE B0 02 91% . 6%A1 3%, X
SCRET ASD AMARYMRAHR BURAE . Klintwall 55 A
(2011)X} 208 44 ASD “#Hii JLE AT T U5iR,
KITESIRAS I, 43% ASD JLE MBS T A
O Y X Sy 5 55, RIS Uk . DLk
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PN UTRIF SR 1 4 ASD L 3 AR A I SO,
{ESE VIR TE 25 5 32 2 F2 U [t [ 1 1 52 il 461 4
£ Klintwall 48 AN BBFFEH, X T W7 50 A fi o 14 4
[5] 75 2 Ay S 75 % P ak B SRS A X i v
JEE SR, T T IR 0 P R ] X< 2 7 X AR
NEEEHS” o BRILZ A1, DR ) 15 A iy 2
S MABFSESS R, e Militerni 25 N OBFFEH, 9%
oA 5 N7 1) 2 A 3 A B TE 8 5 I g AR 9%
S PP ITAN AL B e TR S I S
1.3 LI

SRR A R I ASD MR RIS
JRE, W43 2k H RS2 vk (W5 S I S BT AR S
YA, ANFTER . Fli sk o5 A ) A S I k(W
NS0 5 RO, WV . VIR B ) B
Yo HRLIIE FEHLLT ASD MATE H LYY
s i PR SN, IR 5T e LA i ik 2 3ot AR o
ASD MACZ S N L 38 A BT 58 21 (Tordjman
et al., 2009; 2= 4E, 2015), HoOF L THATR R
[ T % (Rattaz et al., 2013), FARSEEHF 9T BHA K&
S8, D4 R " T ASD MATEI SR
SRR rp B R Z Y AR B N, BV R R
HUSPE

S0 5 P VEAR — B 45 A b v AL 14 405 5 ek
ORI B BRA DG AR i P2 BRI, 8 Y 48
BT PR BB . 29 it A2 15 BRI I 4 o K0 1
RELFE A I NI JR A2 B 1) dpe /NI i, n 3o 34
ol #5351 7 B 25 T 9K — R B0 A IR A /N ) B
S, T 5 | s Ao TR o P 0 BRI VB B Sy
PR B B o S T A7 (3 IR 48 A B 7R A2 1 Je R 9%
R, An4E SR TR AR IR A koK cn 2
PEECRE), JFZERS AT BB i ) {5 B8 7K b, B
1) B PR N ZU TG 1k 232 Z B ERs Tl Bl
T A K A E DK Ff gl A s [ A V4 i A7 [ PR
PACIRR 3R B DT i A A 2 R — 3 YA SR G
YA 1] R 198 0 3 1 ) T sz B B R R L 49
MG TR 37 MEOER, BRI A
B A PIR R JE CANPESE S 0 3] 10: 0 /UK —
A, 10 FCERMELLE AZ IRIR) . (EARE R,
XSS B A SRR I R A 22500 .
fs) L /92 9 Tt 7 [ B v, 106 I A O R R AT
IR Vo3 s, d B UM B o 7EIRIR IS
BB b, SCIE SCvA T X PR R . R
oA R L R AR RN SO R R S . SRini,
I SC 06 5 S U0 VR I ATE 9% 45 SRAFAE SR ) S ik, )

WA s 238 ASD LRI AR Y4 9 A4
Iig BB, BIXT VA i AT ERI B9 s AR (Cascio et all.,
2008; Failla et al., 2019), A AIHF5E N % B ASD JL
BRI T v ) RO R, RIS R SR T
MRS (R 4, 2015), & A BFFE & B ASD 4>
TARTE ¥ AT R PR A T RN | X 5 3 i A A
TG i % 24 5 (Friindt et al., 2017; Vaughan et al., 2019;
Yasuda et al., 2016),
14 #MRBEH

AH LA 2R R Ak, SRR X SL I S R A T
TR R, An R A BT SRR
7 &, WERAIC S ASD MR R AE B AT R SO, M
A AR 38 SRy ™ A 118 S 36 1 T R0 S 30 455 ) T 1AL
ASD MR B BUSAE . SR, B RTR A LR
SR AAER m ) St B, ARBFRCR A 0o
Midrik, XTE A ASD ARSI BUR M ) SE IR AT
AT AR TR, REHLE 5 ASD MK
Y PIR BURE 8, A AT e i 25 R S M iy 9 AR
i, DR IUA W8 A — B e SR AL S hn &0
EREEYS
2 Jrik
21 XEEER

SCHRAS R a5 T SORTSE SOk, A R iR i
2 1900 4F 1 A 1 H, #uk H % 2020 4- 8 H 10
H o r Sk 2Rt FH v 0 260 o 2 AR ) ) 2% 1 iR
BV, SECCHAG 26 ] PubMed, Web of Science,
PsycInfo =/ME# e, [ k>R F SCRR 113 14 J7 v A
Google Scholar #FAT CHRKM A o TAS SOy F RSk
FE TR R OCHET, BI5 B LA K AL A T B
AH O g SCIRITE,  Hh SORS 2R O B Ia] O [<P5  Bl
U3 PO VR [ AT i DI > < e S {11 A%
ZEBAE”), SRR A 1] [ “pain” or “nociception”]
Fll[“autis*” or “ASD” or “Asperger”],
22 XEHIMNEHER

SCHRAN AARERLRE . (DA M SZIEESY, HA
SR AT BREH, Hrh S 2H Oy 8 PIE 3 2R B A
AR CI LB TR ), 10T BB 2 Ay 5 1A
()W AAAE IR HUBAE I B bR, AN B FR
PRI A2 B B . 5 VP40 FIP IR 175 A B 455
GOWFFERAE R 5%, L an-F 34980 . PR zE e
A (TESCHRISCAR s R v, AR R A B9 i
A AT g de s, ISl B i AR AR AR A G
PIEARLE R, AR, WHEBRZAEA)
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SCHRHEBR R HEALAE : (1) SCHR M E53d | 23U |
L, WIS SC . WP oY SR A T (2)3h
YIS, (3) STk B A e B, B IE AR 5
BB
23 NHFELRSER

mE 1 R, SCERIG AR IERER . wI . Bk
FA 4 DB, WA PEM B (AR SCE 1 F%E 2 1
VMR G0N HE B Am E b Sz AT T A, B0 e
PATTHTHTSCHR . Ho, H SCOCRAF AR A 1
e, BESCOCHR 15 R 16 R, BEEARESH 822 A).
24 XHMHEBEYRNEITHE

XFYN A TT AT BT I 5T 6 AT R T AR gAY, £
o (DRI W . VR . R0 . MUK
oA R R TR AR, e, YA TR R Mk A
)@ T 9256 M35 & V8 9 I 34 (Simone & Kajander,
1997), HoH — & — R A RS AT 9040 B
(Kim et al., 2017); )#I¥ A & . FH . FHEFEF
HEMFIT) . BRERFNZ A1 4E; (3) ASD dFEA .
n < 10, 10<n < 20, 20<n < 50 il n>50; (4)
PO RS ILE . (R EEDE WEED
AR5 AR N S AR, i 12 % DL 4
R LR, 13 % 5 18 % gwtth 75 D4, 18 % L I g
RN (SYWFFEHBI . WP . SEPNFIRRYN . SCHik
HARGS ILZ= 1,

ARFFE R STATA 12.0 #E4T705087, 1 AR
AL %025 Hedge’s g, B Cohen’s d MIEIE=, fE
- ASD 415 %t BRAH 25 S A% B, AN SR — TS
BB 2R R o 2 08 nT A B 2 AR, &

PR KA E, 55 F 304 R W 2 (Borenstein,
2009), K, X2l as R agprsE, Wk RASIE
SIS A PR B PR, 43 T SR BT 41 4 AN ) 45 42
SET AR T BT AR AR, 4%
HEGC S 25 AR 43 fift R 2 T ST AIF ST, 4 S 3 g
Wy 2z, WA IFELG, F8 26 I8
9 ALK 53 HT(Kim et al., 2017),
25 HARESRRMESH

AH BT [ SO A, B AL A A AT 5
SCEENW A, ELAT LLR) 25 RIS N R 1] ) A
SEIGOL, BN RZE . T AR 98 AR SCHERAE
WIRTEXT G | I A A5 RN ) A7 ¥ 55 22 )y T A7
FE22 57, WOk B BE HLAL N 55 AU E 17 I8 43 BT (Stubbs
etal., 2015). K O Ko B F1 PP G i Sk R 3 F 7 1)
IS, O MW & RRIF I Z MIAELE S it I
TR ARG 2 0] B 5 2278 AR T 25 R BT 5 He i, 1P <
25% RS TYE, P = 75%F W & 5 5 (Huedo-
Medina et al., 2006),
26 HFREHFWIE

K AFAFTIEAE A G it 22 3 S WF o 45 R 4
k3, MG L WF 58 R H F B E R,
SEHE O R, B A To g A L)
SCHR, AR A BT ST S SRR R Z A R Gtk
w2, JEMmITaTas R, &R MW R WA
), {HH I AR 25 5E B %7 17 15 (Reed et al,
2015), WFEH — Mo R 2P0 5 Bt i r i g o ASH
TR H RS- 92 . Egger b [ml U9 AN gy #h ik
SR & 2R D e

RREARERG SR | | BT RFAR AR

R n = 4838 n=0
W R S 34 3R = 3578
W v
I RIRINLE ! st it - 3507
| A
‘ : o 1. DRGSR, A SR AL,
LS PILESSURHRIH =18 1 g mASDA, B AL A4
2. SR, AWAEE. B .
S SIS
3. PR WIS, (i
SR YERTZAI. PRI A
S 2
A
Y - _ s HER 0278 Sk
N BATEA TS =16 | PIAEHRN2

K1 SCiRie R A S R R AR
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R1 MATHITHARHEXRERA6E)
ASD AR Xif HR ZH B A i , P ) . o
5 A A - &k
Fanetal., 2014 n=24 n=21 TR P9 ZEA T (M AR W ASD RSN IR,
AR 18.4+£2.8  AFEHR: 193 £3.4 St ) R R 1
Chen et al., n=37 n=34 JE 1 AT (EIEEM ZOmBR W ASD {REN MR,
2017 AERSY: 182+52 S 193+4.6 j&gﬁ“ﬁ%) P R
Riquelme etal., n=27 n=30 FE 19w . FEHMFE PRI BRI ASD {2 PR,
2016 . 6.3+£32 E: 65+34 2 TR 1
Chienetal,  n=31 n=22 i R (SN PRI W KRR
2017 AER: 205+52 AFEEE: 21.4+26
Failla et al., n=15 n=16 P B (&1 PR RR M TEREEFo
2018 M 275103 AFE#E: 30.1+10.9 PR
Duboisetal., — n=19 n=19 PR T PIRITE B R EEF o
2020 Y. 31.5+85 4. 31.6+8.4
Cascio et al., n=8 n=8 S A PIRIPR 250 ASD ¥ PR,
2008 R 293105 AFid: 29.0£9.7 g % O R
Duerdenetal.,  n=20 n=>55 e AT PIRBIR 5 KREESFo
2015 R 146519 AR 15711 g
Bird et al., n=18 n=18 AR T PIRBIR BR ERFEESFo
2010 ARy 34.6+13.3 4. 35+12.8
Thaler et al., n=16 n=16 AR T PGB B EREEFo
2018 AERE . 255+54  AEWS. 245+2.7 PV
2P %,2015 n=70 n=71 RO AT PERBIRR W ASD TR IR,
il 28 Fii: 28 P AU |
Yasudaetal.,  n=15 n=15 el AT PR IR S I g PR AR 52 1 BR -
2016 MRS 258492 AFKS: 26375 g it R T
FL ORI PRI 4Y PRS-
ASD RIS |
Friindt et al., n=13 n=13 e EHFE PIRBIR B ERFEESFo
2017 Mk 31782 AR 321£7.0 g
JE SR
ML IR
Vaughan etal.,  n=13 n=13 st TSR PRI 0 ERFEERo
2019 iR 272292 IR 271281 FHER KR 2 R
K F. WAMEHE BTER)
ML IR CHA R A2
FE 19w
Tordjman et al., =63 n=11 Ik 2 ) FiF BRI R BRMH ASD Z: R M aRE T
2009 AEE . 11745 4ERE: 127£59 (%) LAl
Rattaz et al., n=35 n=736 Ik 2 ) T PR N BRUN ASD A:HR i smgl 1
2013 iy 4.8 R 3.7 () NN N
Zey% 4 2015 n=68 n =64 Ik 2 T AP N W ASD AEBEIZ R SREL T,
S 2~8 A% 2~8 (%) RAEK

. ASD: AMIAERE REEMS; n: FEACE

3 4%

WM FR, BZH 16 4T A bR 1) STk 40
AJeor e, He, 12 R R i B R, LA pl 23 4>
GLIYAS QAR R B S 1 o e o Y g L VI ¢

i 3 e vh SRR S R AR B N (0 R AR 4L, S
AR 3 AN N B 2 T P SRR T 52 R, 3 4
AUV F o R T UE SR T A7 1 PR A SR AR
B, N R RT3 BT R CCER BRI KT
Z5F 3 5, Nahman-Averbuch et al., 2018), AHF5T{X
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Y,
=

ST [ R . BRI R 5 kA LS N X = A
Q*ﬁ'%”’rc'l_ﬁfnﬁj\*f, 6T A9 T 37 (5 B F14 25 R4

PEATEHEREA o o T b v O 75 kA B
J2 7 R, 1 T AR B A A I R
DUJ 56 I P2 SRR BTG o A BRIE T ] ) — 3k, X
Ta5 AR PR B, FRATTN R A B AT T S
Y, ROVELH Bl - Y B3R LIS, prifiie
PRFFAAE, 3175053 (Tesarz et al., 2012), #4K
N TEAE, UL ASD AMA Fb 3 A Al i ik

31 FRMEI
311 EEEHR

WE 2 FR, BEPLSN AR 5347 T ASD MAFI
A AR FE R R BR 2552, 20V i Hedge’s g
4034 (0.2, 0.5, 0.8 ZrHIXF RN H L KRR AL,
WANKEH: p {HN 0.16, 95%H) B A5 X [7] ~H[-0.14,

0.82]. X Ui ASD M4 FH 8 A 1A i 2 9 PR 1%
ﬁﬁ%‘%#o
312 EEITES

PRy, ARy o TUE, BB ASD AMA TEPIR T X — 25 AR = b, ¥ A s
TE A Y A T R P T IR AR . PR TR R =R, Il 3 s, Bl
Study %
D SMD (95% CI) Weight
Cold pain :
Cascio (2008) -’—.— 1.31(0.20, 2.42) 3.86
Duerden (2015) —— -0.12 (0.63, 0.39) 4.61
Yasuda (2016) —|-._ 0.25 (~0.47,0.97) 439
Friindt (2017) —— 0.08 (~0.69,0.85) 433
Vaughan (2020) o 0.41 (-0.37,1.18) 432
Subtotal (I-squared = 19.6%, p = 0.285) <O|> 0.17 (-0.16,0.51) 25.83
|
Heat pain | 1.81 (0.59, 3.03) 3.71
. | _._ . D7, D, .
Cascio (2008) —_— ~0.44 (—0.95, 0.08) 461
Duerden (2015) el N 0.01 (-0.71,0.72) 439
:E;a(%%ﬁ) — | 077 (~1.57, 0.03) 429
Failla (2018) —la 0.22 (-0.49, 0.93) 4.40
Vaughan (2020) - -0.43 (-1.21,0.35) 431
Subtotal (I-squared = 67.1%, p = 0.010) <j’ 0.05(-0.58,049) 2571
|
|
P .
F"’“Z"O'Ief ain | . 257 (1.76,3.37) 428
an ( | )2016 | . 3.24 (2.43,4.04) 428
Riquelme (2016) I —0.22 (~0.99, 0.55) 432
g;‘“‘dtz(g?;” i : 1.89 (1.33, 2.44) 4.57
v en ( 22) " 1! 0.62 (-0.17, 1.41) 430
aughan (2020) e 1.62 (0.46, 2.77) 2176
Subtotal (I-squared = 91.9%, p = 0.000) R —
|
|
Mechanical pain ' - a
e | 0.21 (~0.98,0.57) 432
Friindt (2017) ¢ | ~0.67 (-1.46,0.13) 430
Vaughan (2020) —_— _ »
| 0.43 (~0.98,0.12) 8.62
Subtotal (I-squared = 0.0%, p = 0.415) > |
|
Electrical pain I 0.39 (<0.27, 1.05) 4.46
Bird (2010) T -1.61 (-1.99,-1.22) 472
Li (2015) - I 0.41 (-0.31, 1.13) 438
Esrd"‘(gig) = ~0.19 (-0.79,0.41) 452
aler - -0.27 (-1.37,0.82) 18.08
Subtotal (I-squared = 93.2%, p = 0.000) <:\>
|
0.34 (-0.14, 0.82) 100.00
Overall (I-squared = 91.0%, p = 0.000) <<>
NOTE: Weights are from random effects analysis I
-1 0 1

ASDZH ISR Sk
& 2

ASDA R E Uk

PTG ] FRR AR
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SRS AR [ PR 1 2R R A AR B R SR S

>k A T B A uEdE 619

PLROB R S04 T ASD AR A (A AE IR 1T
4y B2 S, SOV R Hedge’s g 9—0.26, p{E 4 0.17,
95% 1 & 15 X [A] A [—0.64, 0.11], XPEH] ASD M4k
FIESE AR IR PR A i 22 5
313 EEFREERM

PR 175 A 0 A B 1 6 A R B B T 3 R 1)
D FARE I (AHR : # bk S 5 — 0 Dk 28 AT o an &
4 I, BEHLOS TR BT T ASD A AR FIE E A
PR RN Y255, S Hedge's ¢ M
2.87, p ] 0.002 (p < 0.01), 95%H & {Z X 6] K

[1.07, 4.67], X ULBAFEH K ZEfilid #2h, ASD MA
PN VA E e iR N N By i T U
314 = BkR

1T 5 A i 52 18 FRAE DG 1Y SCRR B B 4D (n =
2), AHFFEEA RPEIRH 5Z 15 R GX — &5 2R 8 5 i AT
JEo T EAR MRS T ASD MA S i
ARTES I T 32 3 BRI A9 22 5 (Vaughan et al., 2019;
Yasuda et al., 2016), ¥ N AIBESEFEE R . #UE .
FL O o ANk 2 /R, ASD MR 8l A AR TE R
S . AR R BOAC R T 32 [ PR 3T 2 R

Study %
D SMD (95% CI) Weight
Cold pain }

| —0.97 (-1.73,-0.21) 13.03
Yasuda (2016) T

_<>|_ —0.97 (-1.73,-0.21) 13.03

Subtotal (I-squared = .%, p =) !

|
Heat pain i
Yasuda (2016) ; —0.72 (~1.46,0.02) 13.42
Yiling (2016) E * 0.06 (—0.65,0.76) 14.15
Failla (2018) ; ~0.03 (0.73,0.68) 14.15
Dubois (2020) . * 0.35 (—0.29,0.99) 15.48
Subtotal (I-squared = 36.6%, p = 0.193) <> —0.06 (-0.50, 0.38) 57.20

|

|
Electrical pain |
Yasuda (2016) i —0.77 (-1.51,-0.02) 13.35
Thaler (2018) — 0.03 (-0.57, 0.63) 16.42
Subtotal (I-squared = 62.2%, p = 0.104) <:> —0.34 (—1.11, 0.44) 29.77

|

|

|
Overall (I-squared = 50.4%, p = 0.060) = ~0.26 (~0.64,0.11) 100.00

|
NOTE: Weights are from random effects analysis . i .

-1 0 1
ASDAfIRAS MU ASDZEIRAH Uk
B3 PRI bk

Study %

D SMD (95% CI) Weight
Tordjman (2009) +— 3.14 (2.69, 3.59) 33.62
Rattaz (2013) — 1.09 (0.59, 1.59) 33.46
Li (2015) —_— 4.41(3.77,5.04) 32.92

_ = 0, =
Overall (I-squared = 97.2%, p = 0.000) <> 2.87 (1.07, 4.67) 100.00
NOTE: Weights are from random effects analysis

ASDA{RA S fifedt:

ASDA B B fUk

B4 ST A A SN, AR bR R
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2 ASDXEMZHRIEEXER
WFoe FEAS S A ASD MAE 3 A4 p
=08 98 2.50+722 °C 3.74+11.24 °C 0.66
Yasuda et al., 2016 15 vs 15 2 fih X AR 46.12+£223 °C 46.35+3.16 °C 0.66
R ¢ 2 104.48 £ 52.23 pA 92.86 + 55.99 pA 0.47
Vaughan et al., 2019 13 vs 13 ¥ 372844549 s 28.24+17.87 s 0.51

32 RBRRMEKE

XA I B | SRR DY A AR 7 i A BRI g X
AN SR I T R A I . R B PR RN S
RAEBRNE O KWL T RENTRMEE <
0.001), P4F3IE 91.0% (p < 0.001)Fl 97.2% (p <
0.001) . FIR V4T 1Y O K 4 A A& B0 b 25 1) = o vk,
P 50.4%. 57 JoebE 38 A AT BE A7 76 1819 A8 18 X 4%
o7 B AE AR EL TR R TR, POt e AT A
S3ATT HE— 2546 56 98 15 %08 (Cooper, 1989),
33 TAZH

K FHBENLAOW AL R AT 20 5B, 28 S il A
AL HREAE . A B AR M X A
7530 A 1o BIR X — 5 R AR S 3] 9 1 A (FH DG 45
IR 3) I T¥6 PRI K A PR IX — 25 SR
B A SCERBCE AT (n = 3), ANBFFE AT BT

I A RN AT IS S B2 53T
331 RIHES

F AN IR 53900 R - g (PR 9F) = 0.17,
p=031; g (FVH) = —0.05, p = 0.86; g JESI1IH) =
1.62, p = 0.006; g (PLIkIH) = —0.43, p = 0.13; g (F&
) = —0.27, p = 0.63, TLAPREZS A4 N 7R
PR P (B9) = 19.6%, I (FJE) = 67.1%, I
(EF198) = 91.9%, P (WL = 0.0%, 1> (F Il 0K
Ji) = 93.2%. 2 [H] S5 o P Ao 46 2 W AP ASEAS B 200,
WL EES, 05 =109, p = 0.03, XULUISLE
PRI B TR 25 % ASD /MR 1 978 18 B 5 o 77
TE R E PR
332 RHLLE

A B AN HE A 5 g (F#K) =041, p =
0.22; g (F&)=0.78, p = 0.43; g /M) =0.22, p =

®3 FATEERNRESNT

i ElRE i \ L B AR K 95% B A5 X [A] G 5
R ¥5 bR ——— i SR
Os af p JEeaan TR R p
IR 6 0.17 -0.16 0.51 0.31
I 6 -0.05 -0.58 0.49 0.86
RS 10.90 4 p<0.05 JE 19 5 1.62 0.46 2.77 0.006
MBI 2 —-0.43 -0.98 0.12 0.13
FEL T 4 -0.27 -1.37 0.82 0.63
F 10 0.41 -0.24 1.06 0.22
. FRE 6 0.78 -0.34 22 0.43
) A7 3.46 3 0.33
iR 36 1 0.22 —-0.98 0.42 0.54
LA IIE 6 0.93 -0.49 0.93 0.15
n < 10 2 1.54 0.72 2.36 p<0.001
. 10<n < 16 -0.04 -0.24 0.15 0.65
ASD HHEAR 79.26 3 p <0.001
20<n < 4 1.86 0.39 3.33 0.01
n>50 1 -1.61 -1.99 -1.23 p<0.001
JLE 2 0.81 -3.94 5.55 0.74
HA 2 -0.28 -0.64 0.09 0.14
TR H
BEIRBEIR 6.90 3008 - ‘
HOFEHRA 6 0.89 0.06 1.72 0.04
A 13 0.07 -0.26 0.40 0.66
A 6 0.57 -0.81 1.96 0.42
Hi X 0.44 2 0.80 M 10 0.14 —-0.25 0.53 0.48
R 7 0.33 —-0.58 1.23 0.48

e Qp: ARISREN: QK% dfr AME; p: B3 2 HAR
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0.54; g (ZEBAIIME) = 0.93, p = 0.15; 5Ttk
SR P (T = 87.9%, P (FE) = 89.1%, I* (£
AL FIA) = 92.0% . 2 [R) 53 o Az 56 2 HH o A o) 35
{7 B AN RO 22 S AN 3, Op = 3.46, p = 0.33,
CHE 7 AT X R B BR X ASD AN AR 1 9597 )
PR S G W 2 R T VE
333 ASDABKXE

ASD MR K/ RSN I : g (n <
10)=1.54, p <0.001; g (10<n < 20)=-0.04,p =
0.65;2(20<n = 50)=1.86,p=0.01; g (n>50)=
-1.61, p < 0.001; ZHHNFEFEEDHIN P (n 10) =
0.0%, F (10 <n < 20)=14.5%, I 20<n 50) =
94.7% 2 [] 57 Jo 1A Ak 56 9 FH D o A A e P 800 2
ZREE 05 =79.26, p < 0.001, X/~ ASD ZHAE
AAEXT ASD A A i 5 B PR S 5 A AE R AR o
334 #WikEHK

=
<

AR B0 B 5350108 - ¢ JL ) = 0.81,

p=0.74; g (FVHHE)=-028,p=0.14; g (FVHES
JN) = 0.89, p = 0.04; g (LN) = 0.07, p = 0.66; 4l
WSS BN P (AN) = 55.6%, I (JLE) =
99.1%, I* (F/4E) = 0.0%, P (FP4ESHA) =
88.4% . £ [v] 5 Jou P A 5 2% W D0 A i A A 1 80 i
H2ERNGEE 0 =6.90, p=0.08, XIE/RPIRRE
PR HEXT ASD /A 1 50 13 B S5 5 A AE R 15 AR o
335 KX

AN TN s IX B S50 4 5333108 - g (GE ) = 0.57,

p=0.42; g (GEW) =0.14, p = 0.48; g (BkKIH) = 0.33,
p=048; AANSFEMESHNN P CEM) = 96.7%, I’
(GEM) = 63.2%, I* (BRIM) = 90.7% . £H 1] 57 P A4S 56
FE ] =R ] Hb DX A RLON 25 S5 AN 3, O = 0.4,
p = 0.80, X HE/R TR X X ASD /M4 ) IR
[ R 5 8 AN A7 S 3 R R
34 ARREKI

U =1 PR ity 2 A v Al 380 22 (RO ), Nk oy
PrRufEiR 25 o AT 1 B RN B A2 A4 4 A 25 S 6 AR,
WU BT A B T & et far b, 2 WA K 3 o
(Rothstein et al., 2005), #4542 &, 91255
Wi ] BEAF7E & R fr . E—2 R Egger ZE IR
o 50 B # R A 50 & R A AR, WIR Egger 2k [ml
VARG 365 1) [ )3 7 PR AR B3 0, WA 7E & Rl 22
B AT BEPE R /N (Egger et al., 1997), A5 i ORI
{H 6.96, p < 0.01, 95%E A7 X M EL4E 0, UiH] Al fig
FEAE R FMifar o e & F M Ot fay 1 1 < BN X Bk
X MR, Y RME SR AR AT Al T S B9 4L

i, HE e T8 b — 3 pt ot 5, ERa IFR0
o BAMNEKE B BTHNE g (%) = 0.34,95%
EAE XA R [-0.14, 0.82], 6 % 2 O 15 o) 45 5 Tc
B E R

4 EGiHEE

TE45 F AT P R -, ASD /MR 5 3 3 A A
T E R, (AR AR B RS . REAR R L
PO BRA AR VR . X TR SRS, ASD
A B R 798 0 PR 3 A B 35 IR, R BT
T 3955 00 s AR | A 45 AR R A TR N L
ASD MATE B S BRI it AR v 4 A RN B 3 A
PREE AR ZN, BN Ry Xof B Y7 P50 B v B . AR 2
HAS PR VRS [, ASD FIE MA T i 24 5
XRT ASD AN PR UM 50 1T R RS
B AY, AAUXE R 7 R R A 1) e AR
W5 A 5 07 25 22 b A 25 5 o T8 22 4 B A 9K
TRTEAG 7 R %88 ASD AR B BURRE 14 S
W RIS RAZ D AR Z AR, IR ASD
AR, LA ASD MR L2 W A
PR T L AT A R AR B o

SR, HT ASD BEURAYERIRVE R O HY)
PRI 0 52 2P, AN AT BT A SRR i A X 3 D,
8 SR AR B AN A B B . AR DT IR 8 & 2
U =AM bR oS358, FEW TR, 45 0E AR
A REAR A B AT PR RA, FB 44 A 1 I 5
QS W IR O B i E S VA7 T8 =95 % AL I i
H LI N ISER I R B W AN, RS AT T
LA T 22 1 S 06 BIF 5 0 45 S5 72 e (An 2 i Tt 52 1
BRI 175 o o 2 197 25), AN TR AEEAR ASD
AR PR SRR ST
41 ASD WyHEAIEE

WS LB ASD BEAS AN AR 20
ASD A B UM SR, X T RESE T ASD
BERAFAE Z 2R WA R, AN 2E 28K, TR
T —Fh ERR, SZB Y DR RS
SR B AR, AR 228 R IR S 23 Bt 2 A
T 2 T NAE S B A B AN ARk, Kok g nT LA
PRFEAR R, 2SR AFFRE ASD BHAMIK
FREURE ST . TTOMT R B, ASD AMACHI M 8 A
TE R 1P B BR A7 AE 25 5%, UM Hedge’s
g 162 X —%5 2R, i#it G power K ff(Faul et
al., 2007), & A E AR A EHAAMMET 11
NG, o = 0.05, 1— g = 0.95), #RIfi, [
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FICHEAEYE ASD MRS N T B Be kA ide 2 vk
FRIE o RERAETEA 2R I BESE, MR R
JFE % %% ASD MA R PRI BURNE S8, Z01H ASD 4~
PP R 1 i Jre AR AR R B 5 A R IR R
JEZ HAEEZR, MMk ASD YRS KT S5 % 43
RV M PEAG SR A — T A BRAE AR

ASD RPN FAFAT R RRAEBR ] 1 AF 58 2 %k
W5 ki £, BN, W T 32 & BEAIR
AN S 2R, i ASD Wil T R LI i 5%
Tl REAFTETE 2 RIME, &84 ASD AFFEIIFEAR TN,
FEELE AR AT HAEMERAR, AW AE T, ASD
SERIFA AR RITER, BAEA SRR &Ly
#i i (Hoekstra et al., 2011), Wit 2B AEA A
PR, HOEBEEATANE. & HFRER S 23R
W5 ASD AHLRYAT Hy, H RIS h R2 Wi A2
B, PR B AR BT ARd B LE A ASD AN (R
17, IR, 2015), —Men] LR H P TR 45
(Autism Spectrum Quotient, AQ; Baron-Cohen et al.,
2001) P38 > 44 rh s e v I B PATRR BN, B AQ
SRR BT 27% 0] € SR AR E TR TR Rk
Y AIF 58 T SR F <48k B PRLRE > 0F 90 0k 28 8 Ik P A
JoT A A B P 0 BOERPE 25 S, DT A B 3R AT 3L i
ASD MMAPIE AR SN A G ith i A2
4.2 ASD MERIEREITMG

PRI & — PP Z 4L RS, GRS
1 12 3l AL AN 0 P4l 58 2 A~ )2 1T (Tracey, 2011;
Wiech et al., 2008) 5 HE 51| & 45 X 43 1 i 8
PERT . ALE . RIS B AHE, R
TR R AR L AR BRSNS B, i
TATPEAR DA 35 X2 B T . PO A% o 5m 1B FR
F B TP B R BRI R L, S M e A R
AR AAR JER B8 17 )2 55 i X A & (Kuperman et al., 2020;
Schnitzler & Ploner, 2000; Vierck et al., 2013); &I
Tt 52 15 PR 32 2 S e 1A B I IS HLZ2 T, 5 e A
PR« AR K2 L AT [ g 22 R £ 5 i X
45 % (Bushnell et al., 2013; Peyron et al., 2000), X,
ZE 52 (Coghill et al., 1999; Rainville et al., 1992),
S 8% NS = G N 1 K e T D = K
R AR I J2 )2 55 ki X 5% (Kong et al., 2006), A,
AN TR] () 95 e A B BN B 8 A 5 S A I A 6 1) A
[FJZTH, WAL d A AR

TESCIR PR |, ASD 2H N FRZH A b 25 11 22
5, [HAZ B RS AR e VR, B ASD A

PRASCHE 7 9 9 R L3t 38 A f 25 TR, X v g
S A R RS B4 4 B i ol 8 =05 &
PR FTASTR], 50 4 e SR OA R 2 TR HAR K
B A RER T AB AL T4 4 (Koga et al., 2005),
R F7 959 B BIR 3 B 0GR B/ N A BER AS TG
BB C AL AL 4E(Vaughan et al., 2019), X L0
ASD AR 1) 5 8 SRR M S T RE R RS AR S 1Y,
Rl ASD A r BE AN 3 S i RS (4 15 1 AT
FENN T 5%, AR BARZ AN T2 . KRR L
IS AIF 5T I 45 B 2B ) P B R, — 2B R
T ASD AN 1 P50 SR M S 2 5 R S I M A A
FRLERIA b, WR FH e B PE ML e R R 2
(1) A8 Il C £F 4 26 A A B O R I (Mager et
al., 1999).

KT ASD AP U 1) SE B A ST 32 EAK
FEECIRG A R B A XA R 3R ) 3 LA
i 5 I 58 B 4 ) RIAT A R I (CAn %000 28] 5 98 I 1)
FEHEI V) SR, ASD MATEAAFAER JI R (N
FE 4 T B A 52004 S i) | VA 3R A AR RN I P
T (N RBIE 2 Hu 5 3R A28 B 115 45 17 I AR 50 46
[, DAL, ASD A B 32 AR I 56 4 45 T e 2
Z BT 7 2k MIA N B A BE 7 B2, BnE
AR, K2y 10% 24040 FEAEAS R BE B34 17 P A
(Linden et al., 1996), IfiiX— .75 ASD FEiH =
ik 50% (Hill et al., 2004), TEFIR B FR 0 P4 1 F2
H A R R T B A i A e B I
132 2 BN A7 T IR VS P R ] Rg s i ASD 4
AR BT UM S+ % — 7Tl ASD MR AT BB
SIS 3R 97 1117 5 Bk B S Ry B HE SR, T
RS HURME”, S5 — 71 ASD AT R ) T
I 45 Fh I 20 AN 2 TN B i B, DA T e R
R PR AU A, AT I TR AR SR
Az BREE AR (U0 FR AT [ 3 4 48 R G0 R ) PR A
ASD /™ 1K 1Y 9% B P (Rattaz et al.,, 2013;
Tordjman et al., 2009), AT, XELA: I W Fi b5 5
VIR R OB RO AERR S 1Y, Ankd T3 shul & Ry i
RAET WAL SR AR [ 3002 R 50N
QIR 1B

SRy T Ay R A 3 A T A i e 9 9 A AR
T 5%t %, A 0584 A0 B B EAL 2 BE
IR AR AR HZEE T ASD MR A KN T
AR, BT ASD AR 8 A A TE L in TAR
K EAZSR . Failla % A (2018) % HL ASD 41 Fixit i
2 7 2 i 1 AR 00 A T R T R 1) 5 B T 4y
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R R EZE SR, HAR R IR AH IR DX A
T LRI R e B 22 . e . By . S04
RN B2, i Bis 3 e 2 ) & 2 5, 1
FEFEIA P AR I, ASD AT A O i DX 1) 4T
CHITA &% | YR G R B J2 R e A 4 ) fb 251K T % B EH
WG R B ASD ZHAEAT Oy 2 THI M 282 2 ThI ) 245 2R
I T R, EVESR ASD AR E AT 320
PIRIEor FIA 225, B2 ASD MARIKIRISA A
M) WA A SIEAS ] 1A . Ak, R TR A
0 AN 5 5 P 0 R e B R R A ) PR A
K, IR T M Bz J2 R A R, TS A
T Z1 8 9 RN T3 B A7 AE 25 5% (Price et al.,
1999) ., 7EFU K 21k 15 Rk b, AMATE
oA IR ERMB S 25, S48 TR M
NG RGN FF NG R G oA WAE WIS, AnETnal
|, W5 AR SR N X B 0 (Ploghaus et al.,
2001). M, Gu %5 A (2018) it i FH H 1 4 s 58
XFEE T ASD ZL A RE L5331l 76 A Jr TUY AN T By
By phzsm i, 458 KM, TR U B, ASD
2 7 A R W A T T 0 R R R W e T X
R, T 6 R RO T3 B, 7 4 Bk a7 A A
SR DX AR AT 1 [0 i 5 ) R 80 | T I 3 28 5
P, 5T RRAIAH L, ASD AAXFE I8 A B B
U TSR A R 28R N, X T RE UL TE SR — DA
SE FPIR RN ASD A7 BE R B 10 £ JE A
R

PRI & — PP 2 2 AR, AN Bl JZevi R
Gy O F Mg b, 852 Z R0 B2
R, AT & BAE 15 R B R |, ASD 4>
PRI A A PR R, T AES R VA EIRA
25, XULH] ASD MATT RETE 15 m hn 1 iy ak
B B ) )2 T A A BT 22 e, i O R R B
LTS RS AIL A RIITEAG 25 2 T SR R ROk
MIBEFE L2 A A RS . ARV . HL A B
ML BREAR R G5 ASD MARTEAR] 2
T AT T A, U ASD i1t 38 4 1A 7 Y5 e Jake
e | E RS HUFTI R IE A S5 2 10 1Y) 22 S S
2L
43 ERBRERES ASD ZOVEKRKE R

ASD A Y e S i AT DL T il RAZ OV RE AR,
TSRS e R RIS TN ASD MR A1 23
VA3 ANt 22 A8 1 B (Foss-Feig et al., 2012; Liss et
al., 2006; Watson et al., 2011; Zachor & Ben-Itzchak,
2013), XAl fEE—RAMEALE] : Ao PERIE e 2

HEHE X T ASD MK F K & TR 5 A H (Mundy
& Neal, 2001), T2 ASD A4 1] F30 33 & o F-2K
257 AR ARAS PR 5 B (Ingersoll et al., 2003), 2R
T, o B b~ v T PR A5 B b 0 JEevs il B S BELAS:
T ASD AN IS i A S AR AR S I A
T, #E—ME T ASD MRS v ik 4
SEAEINREBREG . AL, ASD AN B 7 it B ] LA
AT B 5y BR 42 47 A (Boyd et al., 2010; Chen et
al., 2009). ASD MAREGE 7 . RBREE 1T R
FE B = 4 HA7 0 A M (Joosten & Bundy,
2010), H A& IE DL R TCHE 45 2 AN o 1 70 8o
AR PR E A2 A7 1 5 Z rfo 1) A FH (Wigham et
al., 2015), iX#&" ASD MAR RIBRE 17 0 0] fE
SRR LR AR, TSR s B 7 45
H B R AN G,

PRI AR ARl AR 8 8% L T R
i, CHMNIREEE T ASD ARSI U
PR He 1 2Z 7] AU HX & (Chen et al., 2017; Fan et
al., 2014), 4558 & ASD MK [ Bl
AT LTI g e B N i S E, BT ASD A4k
XA B A0 A0 TS 23 5 e e Gk 25 N Yy g
()% J& . 4N, Fan 25 A (2014)0F58 % B ASD 4~
AR L 8 A A B R D P B B TG, SR AT [ &
PRI I e BRI, ST R A TR &
CRIWT I Fr 34 R R P50 IR ORT), ASD MARTE N T
PEIF AR &1 R 38 %) A A DG HLAYE N2 i o A7
TE 2R, A AR LA W E X Rl 22 572,
XAJREVEI] T ASD MATES HAF 1) 540 A 3 ik
0B B Can sl B R BT L IR 4 A )l 4
M o B4 588 o R, 4 B A PR AR R 4 R
(75 B SR P R, 538~ AAH [, ASD
ARTEA] D/ IR PR AR S D8 Bz )2 R0 80 T, (HLTE
AR FTUHT (], i A % 5 R 7 A O i DX ) 8T
55. X ATRESE T ASD MA [ B MU R SR
(e PR SR ), AR v i BRI B, T
Ao A B IE Rt Bl YA K
JHET, EAR ASD AMARYRIA G K )2 1 Bt iz Bl 2
Prme 0 233, A 3 A R [ R Y O Ok
G 1 B AT B B B, AT I R 1 R A
7 DX ) S B TR 5 o

AR F2 ] D43 S oA A A T
depy, HoA A IS b A B BER L BRI
15 AV 45 PR JELAR 285 1 i 32 A JELARE: | e e R 000 At
NAT A HIRE ST, i B e L S A NS 26 i fie )
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(Decety & Svetlova, 2012), XAt A I B A HIFIE
BTG S Z R Z RN Z M, 5N H 3K
S SR A ARG 4, 2010). filtn, e
AHE, SR SRR AR R, A A R
NS BN R (Li et al., 2020; Liu et al., 2019),
HZ 3 F 2 1A (Fan & Han, 2008; Gu & Han,
2007; Li et al., 2020), 2R fii, ASD AR F Bp9&
oA 0 T A7 S (A v R SRR ), T LA = 3
HEEIF N T2 2418 55 115 25 15 B (Begeer et al.,
2008), f#ifF ASD MATE F B Fifth A9 in 1.0 77
B R H — 30t . ASD MR B AR X H B n]
fE 22 I A v R MU, X il N PR 20 2R By
IR, RIVRIR . Xl ATBEAS S0 B A i e B
ASD 3% I A BN A ASD AMARTE AR B Al
Y A IR AFTERA R B, BT ASD A
4 e 1 R AR I 1 4 (Smith, 2009), ASD 4
A I 15 R SRR E — o R B b s T A R i
TEALAT] A v 17 B SG

T 5 K e 2R G (B H1 B ) ) s i ] B 2
B 5 & JR 1 28 G0 (AN A 23 D000 7 A TR 5% Ml (7K
B W), 2014), ASD AMATE A B N T T
() 58 Al Re sk — DS Ak S5 RI)RE, XR R K
MIREZ N K SRR A R ASD K HIGRE I, ¥
5% N 285 A AN TR RS ) 9K 175 & T B RN 2 4k
PRV R %M ASD AR BB s M, #Ear
ASD AR 21 2 78 5 1l R bR s A5 22 1) Y
FF S5 2R o ASD MR I S5 U I 9 4 E
P HES B S SEBRAN M, AR SR SR 45 S AT LA
Bt ASD B2 ERLE], A DN Y £ B 25
AR TR IR AT R B, B B T IEAh iR 51
ASD AMRBYPIE R, $8 5 BT BT IR Y A HL A i
AT T RIAEHELEFE

& £ x #

8 TC 53 BT SCHR
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Abnormalitiesin pain sensitivity among individuals with autism spectrum disorder:
Evidence from meta-analysis

ZHANG Wenyun, LI Xiaoyun, YAO Junjie, YE Qian, PENG Weiwei
(School of Psychology, Shenzhen University, Shenzhen 518060, China)

Abstract

Pain is defined as an unpleasant sensory and emotional experience associated with, or resembling that
associated with, actual or potential tissue damage. Pain is of vital functional significance, as it signals threat and
initiates behavioral adaptations to avoid harm so as to protect the body. Previous studies have shown
abnormalities in pain sensitivity among individuals with autism spectrum disorder (ASD), which have been
associated with their clinical core symptoms, including restricted and repetitive behaviors as well as deficits in
social behaviors. Evidence from case studies and surveys suggested the hyposensitivity to pain for individuals
with ASD. Nevertheless, results from experimental studies that involved the application of noxious stimulations
and psychophysical measurements were heterogeneous, e.g., some studies reported hypersensitivity to pain in
ASD individuals, others reported their hyposensitivity or even normal sensitivity to pain.

In this study, we utilized a meta-analysis approach to systematically review experimental studies that
investigated pain sensitivity among individuals with ASD and were published before August 10, 2020. The
meta-analysis was performed according to the rigorous PRISMA Protocol. Studies were included in the analysis
if they included both clearly diagnosed ASD individuals and healthy controls, reported data relevant to pain
sensitivity, including pain threshold, pain tolerance, pain ratings, and pain-evoked physiological responses.
Relevant studies were obtained from databases including China National Knowledge Infrastructure, Web of
Science, PsycInfo, and PubMed by searching for keywords including pain, nociception, autis*, and Asperger.
The meta-analysis was conducted in STATA 12, and the effect size Hedge's g with £95% confidence intervals
(CIs) was calculated using a random effect statistical model. Further, we assessed possible moderating effects
from variables of pain modality, pain site, the age of involved participants, the sample size of the ASD group and
sample locations.

Sixteen experimental studies were included in the meta-analysis, with a total sample size N = 822. Pain
threshold was not significantly different between ASD individuals and healthy controls (g = 0.34, 95% CI =
[-0.14, 0.82]), and this estimate was moderated by variables of pain modality, the age of involved participants,
and the sample size of the ASD group. Specifically, individuals with ASD exhibited lower pain thresholds than
those of healthy controls selectively for pressure pain (g = 1.62, 95% CI = [0.46, 2.77]). For the outcome
variable of pain evoked physiological response, individuals with ASD showed significantly greater physiological
responses to medical procedures than those of healthy controls (g = 2.87, 95% CI = [1.07, 4.67]). Nevertheless,
ASD and control groups had comparable pain ratings (g = —0.26, 95% CI = [-0.64, 0.11]).

These results suggest that the abnormalities of pain sensitivity among individuals with ASD were
modality-dependent, with the abnormality selectively applicable to pressure pain or medical pain. Future studies
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should combine behavioral, physiological, and neuroimaging measures to comprehensively investigate the pain

sensitivity profiles of individuals with ASD. The potential link between pain sensitivity and clinical core

symptoms among individuals with ASD should be characterized. Relevant results would potentially expand our

understanding of ASD neurobiological mechanisms and provide the theoretical basis for pain assessment among

individuals with ASD.

Key words autism spectrum disorder, pain sensitivity, meta-analysis, pain threshold, pain-evoked physiological
response





