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HRALITHBEA <7 b 7 4[EE (Autism Spectrum Disorder, LA N ASD) & £%i 7
AR D —D2TH 5 25, £ OMREMTIAIEBE IR I H oI Tnlhn, K
Wi, BN ASD D534 % o g5 22 W AE BE % 1t 2 E 2% (Neurotypical
Control, LA'F NC) & H#Z L THRET L 720 R I, BEFIR AR E S L e o Aok & ©
M. EFEEE O & ftit~= 2 7 A% 4 IRKGETHRT ASD &2l 7z 40 /0%
M. f@#HE 434D NC BUTH o 72, et A s X OCHIRIREZINEL, Y
— RV 4y VRN REHAGER (Liebowitz Social Anxiety Scale, LAF LSAS-]), H
PAIERA =2 b 7 L4680 v = 7 R 7 —FIRER A5 3 it (Wechsler Adult Intelligence Scale,
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Voxel-based morphometry (LAN VBM) it %17 -7z, ASD £ Ci% LSAS-] 2 a7 23
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IR FERERFICEINTE Y  BPHr ORAE ohi A BRkoEREE 2 N T
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HEEHFEZ RT3 2R TER Y, 51T, ASD TIHHERALD L~ E W
ZLHLH L OMETRINTEY © ASD & ASD LSO BFEH TIE, HERLIEmIC
B B ATREMED B %, Bl 2 1E. NC < SAD O#HZER %L, A ERBEE T 3
DICH L, ASD Tld#3 Lt 2HEFH OB G 23 2 Wih&asadH 5, £7- ASD &
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FEIC X 2 FEBEET 2D DD, < Dh OS2 3 X OBRENZ L2 ASD
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W T ASD DM EEHE % il 72 L T\ 7z, ASD Di2iiid, 2 A REHEHE o EIcHK S »
TITbI, ZNENHMEEZITV, 272K &b 1 AN F 2 I3 W BAEE L <. 56l 7
FEIE s L ORIREZ 072, BG L 7 EMRHE IR b A ASD o HMECH
27ze HEEA =2 b 7 LTI D 72 3 O RGBSR AN 2 it (Autism Diagnostic
Observation Schedule, LA F ADOS-2) 93 X O H BAJEZ Wi £ KGR (Autism



Diagnostic Interview-Revised, LA ADI-R) 9%, YKFH AR TIRAFTE R o72720,
L 7222572, NC I, JRE ORI SEE OBIE L 72 13HAD» L L 7, FRoMELHE
ix. ASD B2 DSM-IV-TR i 55 < SAD % & &t o Rl © 2 %2 % \J 72 %, Wikt
EH v o7 RT—HIEERAES 3 ik (Wechsler Adult Intelligence Scale, Third Edition, LA
T WAIS-III) i X 3 2H1fefa% (Full Intelligence Quotient, LAT FIQ) 2% 70 A D
. NCHIIMREAEEEFEOREELZEF T 2 L Lz, sl 7a ¥ v 7 ik, ASD #f 0
B 40 A CFE4ER 31.1 . RE(R 2 7.9 %) & NC BB 43 A CF¥A%EH 31.4

i, MEEHEMEZE 72 7%) THh o7z,
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Voxel-based morphometry (LA VBM) fi##r
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7 N — 2D ARSI % (T > 720 GMD ICXd 2l O EEx RIS 2 200,
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WEED GMD I2DoWT, K7 AR — X TC2IERBELR B o7, FERYZMIEL T
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ASD #. NC Bt &R IC BT, LSAS-] ® 2 a7 Z 7= VBM H AR % 1T 7%
-7z (ASD: X2, NC: [¥3), ASD # & NC#Tlx, LSAS-] 227 & 0Bif%< GMD
DEALD R — v 3BT 5 Tajz, ASD fEE NC BEICE1F 5 LSAS-] o B[54 D
FEREE SN, BER Y 7 A X — OFMEREEE, ¢, 7 7 A X —H A X%Rm L7 (K
4), ASD ffcl. LSAS-] 2 a 7id/: RMIEEM 3 X O /NMio GMD & IEDHHBIZ R L
72 (K2), —F. fEko EEES) S, SHIER A, AoMB%Z R L7, NCHT
(X, LSAS-] 2= 7 i3 ifflgisats, LMD GMD & IEQMBI% R L 7228, Efso
GMD & iz DB ZR L7z (X3),
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(X 3, 6), WAFEIETH 5 LERTHHM (K3, 7) 28R, ChbD7 TRZ—0b,
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fhe LT/ 7 7MtL7z (M4, 5. 6, 7). GMD %#Hit/EE%E L, HEK & LSAS-] #
PATZEEL . U 2 [BR i 2 7 7 o 72551, 2 BRI 5 W CHE B AR EERBA bR
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AR EHEB) R NC B O M{HIRTEEM B X ORI BAFR % 589 72, Z OfEH, LSAS-
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MifEo GMD A2 EEIKL /- & A EEREC RO kb o7z, KT 2 KEER
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W2 L L B L T 2 ATREMED B % 20, fil 21X, ASD Tk, HHMIFEHRE D GMV
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BoOZALL 72 GMV SHERECTHIE L Tw 328, ZOEBOMA ZiEEIc XY, ASD I
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T b, ASD Btk Tid, XA LD EDHBEARRIC S 2 /2 HHEIER 236 E 7 v &
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ORIGINAL

Neuroanatomical correlates of social anxiety in autism
spectrum disorder: a preliminary study with voxel-based
morphometry analysis

Yosuke SAWANOBORI' Osamu TAKASHIO! Ryuichiro HASHIMOTO?
Wakaho HAYASHI ! Mutsumi KOJIMA! Eriko ONO!
Takashi NISHIO' Keisuke AOYAGI' Haruhisa OTA!?
Takashi ITAHASHI? and Akira IWANAMI!
'Department of Psychiatry, Showa University School of Medicine

? Medical Institute of Developmental Disabilities Research, Showa University

Abstract :

While social anxiety is one of the major co-occurring conditions in individuals with
autism spectrum disorder (ASD), its neuroanatomical basis remains understudied. We
examined the neuroanatomical correlates of social anxiety in adults with ASD in
comparison with neurotypical control (NC).The subjects were 40 males with Diagnostic
and Statistical Manual of Mental Disorders-Fourth Edition-Text Revision (DSM-IV-TR)
diagnosis of ASD who were recruited from the outpatients at Showa University
Karasuyama Hospital and 43 neurotypical males without any mental disorders recruited
from healthy volunteers. Sociodemographic and clinical characteristics were collected
and the Liebowitz Social Anxiety Scale (LSAS-J), Autism Spectrum Quotient (AQ), and
Wechsler Adult Intelligence Scale, Third Edition (WAIS-III) were administered to assess
the severity of social anxiety, ASD symptoms, and the intellectual profile, respectively.
The whole brain 1.5 T magnetic resonance imaging (MRI) scans were performed. The
voxel-based morphometry (VBM) analysis was used to examine the neuroanatomical
correlates of the LSAS-J scores. While the LSAS-J score was negatively and positively
correlated with the gray matter density (GMD) in the sensorimotor cortex and the left
superior temporal gyrus in the ASD group, it had a negative and positive correlation with
the GMD in the left putamen and bilateral frontal pole, respectively in the NC group.
Adults with ASD have distinctive neuroanatomical correlates of social anxiety when

compared with neurotypical counterparts, possibly due to different compensatory
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mechanisms for heightened social anxiety. It sheds light to the unique nature of social
anxiety in ASD and further studies with larger samples, directly comparing ASD and NC

are warranted.

Key words: Autism Spectrum Disorder, Social Anxiety, Voxel Based Morphometry,

Magnetic resonance imaging
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LSAS-J : Liebowitz Social Anxiety Scale
ASD : Autism Spectrum Disorders
VBM : Voxel-Based morphometry
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LSAS-J : Liebowitz Social Anxiety Scale
NC : Neurotypical control
VBM : Voxel-Based morphometry
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K1 5EE=

Total N=83 ASD N=40 NC N=43 P value
i () 31.3(7.5) 31.1(7.9) 31.4(72) 0.88
s (BEMS/ARME) 21 (25.3%) 4 (10.0%) 17 (39.5%) <0.005
JEH U/ 10 41 (49.4%) 13 (32.5%) 28 (65.1%) <0.005
IR DM 23 (27.7%) 7(17.5%) 16 (37.2%) 0.053
BUTE D I 1 49 (59.0%) 17 (42.5%) 32 (74.4%) <0.005
it 2 O R AR I 28 (33.7%) 27 (67.5%) 1(2.3%) <0.0001
BUEDRIE 22 (26.5%) 16 (40.0%) 6 (14.0%) <0.05
Total LSAS-J 403 (31.6) 62.1(29.2) 20.0 (16.9) <0.0001
Anxiety LSAS-J 22.8 (16.0) 33.3 (14.6) 13.0 (9.8) <0.0001
Avoidance LSAS-J 17.5 (16.5) 28.8 (15.8) 7.1 (8.0) <0.0001
WAIS-TI FIQ 105.7 (11.3) 104.0 (15.1) 107.2 (5.7) 0.193
WAIS-TI VIQ 109.0 (11.8) 108.9 (16.0) 109.0 (5.9) 0.978
WAIS-TI PIQ 101.1 (12.5) 97.2 (16.0) 104.8 (6.3) <0.01
AQ 24.9 (12.3) 36.0 (5.5) 14.6 (6.5) <0.0001

ASD: Autism Spectrum Disorder

NC: Neurotypical Control

LSAS-J: Liebowitz Social Anxiety Scale

FIQ: Full scale Intelligence Quotient

VIQ: Verbal Intelligence Quotient

PIQ: Performance Intelligence Quotient

WAIS-II: Wechsler Adult Intelligence Scale-Third Edition

AQ: Autism-Spectrum Quotient

% i, Total LSAS-J. Anxiety LSAS-J. Avoidance LSAS-J, WAIS-III FIQ, WAIS-VIQ,
WAIS-PIQ, AQIFFIMHE (FEMERAE) 23R, HME, M. BAEOBYEEE, BIieEDK
BEEE, WEORMEERE, SAEORET ) 2FR,



2 ASD BEIZ IS B LSAS-J i RLRE & AR R L RED Ll

LSAS 30

High(30<) Low(30>)
P value

N=33 N=7

i (%) 30.1(7.5) 33.3(9.7) 0.432
FElE (BEMS/ARME) 2 (6.1%) 2 (28.6%) 0.134
TR O/ ) 9 (27.3%) 4(57.1%) 0.187
HUE DB 5(15.2%) 2 (28.6%) 0.584
BUE D HGE R 15 (45.5%) 2 (28.6%) 0.677
it 2 O KPR I 21 (63.6%) 6 (85.7%) 0.393
BTEDRAE 14 (42.4%) 2 (28.6%) 0.681
WAIS-TI FIQ 104.0 (15.3) 104.0 (15.2) 1.000
WAIS-TI VIQ 109.2 (17.2) 107.6 (9.1) 0.809
WAIS-TI PIQ 96.8 (14.9) 98.9 (21.8) 0.761
AQ 36.1(5.7) 35.4(4.5) 0.785

ASD: Autism Spectrum Disorder

LSAS-J: Liebowitz Social Anxiety Scale

FIQ: Full scale Intelligence Quotient

VIQ: Verbal Intelligence Quotient

PIQ: Performance Intelligence Quotient

WAIS-II: Wechsler Adult Intelligence Scale-Third Edition

AQ: Autism-Spectrum Quotient

3¢ AEHE, WAIS-II FIQ, WAIS-VIQ. WAIS-PIQ. AQ TPl (EHE(RZE) 2 FoR, FHls.
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LSAS 30
High(30<) Low(30>)
P value
N=9 N=34
Tl () 27.7 (5.7) 32.3(7.3) 0.081
s (WERS/ A hE) 2 (22.2%) 15 (44.1%) 0.281
A U2/ ER) 5 (55.6%) 23 (67.6%) 0.187
BUEDOMRIE R 2(22.2%) 14 (41.2%) 0.446
BUEDHIEEE 5 (55.6%) 27 (79.4%) 0.201
8 75 D R A R 0 (0%) 1(2.9%) 1.000
BITEDRIE 1(11.1%) 5(14.7%) 1.000
WAIS-II FIQ 108.3 (10.5)  106.9 (3.7) 0.706
WAIS-II VIQ 110.1 (10.0)  108.5 (4.4) 0.504
WAIS-TI PIQ 103.7 (13.2)  105.1 (2.7) 0.751
AQ 18.0 (4.1) 13.7 (6.7) 0.075

NC: Neurotypical Control

LSAS-J: Liebowitz Social Anxiety Scale

FIQ: Full scale Intelligence Quotient

VIQ: Verbal Intelligence Quotient

PIQ: Performance Intelligence Quotient

WAIS-II: Wechsler Adult Intelligence Scale-Third Edition

AQ: Autism-Spectrum Quotient

¢ AERN. WATS-TI FIQ. WAIS-VIQ, WAIS-PIQ. AQ IZ B (FEUERE) 23R, FEls.
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# 4 ASD, NC ##EZE1T 5 LSAS-J @ Hi[alf 7t

7T AH — K t X y z
ASD ED%) %
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F 71NN 264 mm?® 4.94 28 -64 -42
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NC FED%hE
7 AT 145 mm?® 4.62 10 60 12
Fe AR EE A 185 mm?® 427 -51 14 -26
NC & DzhHE
Vit 534 485 mm?® 4.08 -24 -3 3

NC: Neurotypical Control
ASD: Autism Spectrum Disorder

LSAS-J: Liebowitz Social Anxiety Scale

KU TAX—O tEIX, E—7BEEIZBWT, LSAS-J OS2 #HIE & L BIR R
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F 5 Gray matter density Z{EBAEL, REZEA (ASD - NC) & LSAS-J &% s L=
R AT BT 2R BEERHEOE (K 4,5,6, 7122V TC)

i HEEME R E t B PfE

= _FREEE 7.184¢-04 4.673e-04 -1.538 0.13 4
FRREE T 1.891e-03 4.744¢-04 3.985 <0.001* 5
ks -1.790e-03 | 7.887¢-04 -2.270 0.026* 6
7= AITEEAR 1.545¢-03 5.640e-04 2.739 0.008* 7
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LSAS-J: Liebowitz Social Anxiety Scale
ASD: Autism Spectrum Disorder

NC: Neurotypical Control



