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Elucidation of higher cognitive processes and training development in
interpersonal problem solving in children with Autism Spectrum Disorders.
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In the present study, the characteristics of contextual interpretation
(verbal tasks), social cognition (eye movement), and brain function (near-infrared spectroscopy;
NIRS) in interpersonal problem solving in children with autism spectrum disorders (ASD), and their
respective relationships, were investigated by comparison with a typically developing group.
The results indicated significantly elevated oxyhemoglobin (Oxy-Hb) in a NIRS channel on the
prefrontal cortex in children with ASD, demonstrating a characteristic finding of children with ASD

in early childhood.

NIRS




(Autism spectrum disorders ASD)
(American Psychiatric Association, 2013)

(Church et al.,2000) Frith & de Vignemont (2005)
1 2 3 3

( 2015)

(Near-infrared spectroscopy; NIRS) fMRI

ASD Typically developing children: TDC
( ,2010) Nakano et al.,(2010) ASD
NIRS
ASD ( 2014) self-face
recognition (Kitaetal.,2011)
ASD
(Lénngvista, et.al.,2016) ASD
(NIRS)

(Interpersonal Problem Solving)

ASD ( ) ( )
(NIRS) TDC Lonnqvista,
et.al.,(2016) (Typically developmental adults:TDA
1 TDA 16 6-12 TDC 18 ASD 20 54
ASD DSM- TDA
AQ 3 WAIS- |, WISC-
WISC- IQ 75
1 TDA(n=16) TDC(n=18) ASD(n=20)
Mdn IQR Mdn IQR Mdn IQR
age 21.50 1.25
month - - 10450  43.75 118.00  15.25
AQ 19.00 5.50 15.50 7.00 33.50 6.50
1Q 114.00  8.50 106.50  18.00 90.00 24.75

n=Number of participants,Mdn=median,|QR=interrquartile range.

(NIRS)
40-50 ( )

15



Lénngqvista, et.al.,(2016) 4

social attention (Hill,2004;Senju,2013) central
coherence(Happe & Booth,2008;Hill,2004) (Frith &Frith,
2012; Tomasello et al., 2005) chatting
Lénngvista,L et.al.,(2016) (54s)
4
4 (P1 )
P1
P2 )
( 2
) 3
Maliciousness Odd-out Interfere 3

Personl(P1),Person2(P2)

3
Tobii TX300 eye tracker Tobiii Technology,2014
60cm
1920 x 1080 pixel 23 Sampling rate (binocular)
300 Hz Target3
Personl(P1) Person2(P2) Object Nakano et al.,(2010) Lonnqvista,
et.al.,(2016) Target point 0
1 (
1 0 )
( )
Lénnqvista, et.al.,(2016) Q1 P1
Q2 P1 Q3 P2
Q4 P2 Control question
( ex ) 3
( 1-4) 0-1 3 0 8
1
2 2
2 a
Chatting a=.702 95%CI =[.547, .813] Malicious a .699 95%ClI
=[.542,.811] Odd-out a=.794 95%CIl =[.687,.871] Interfere a=.799 95%ClI
=[.694, .874]
SpectratechOEG-16 Spectratech Inc., Tokyo,
Japan
16
10-20 Fpl-Fp2
(OxyHb/mM  mm)
(DeoxyHb/mM mm) (TotalHb/mM mm) 3

OxyHb  (OxyHb/mM mm)

Chi,2,3,
Ch14,15,16



2
1 Verbal task scores Typical developmental Typical developmental Autism spectrum
adults (n = 16) children (n = 18) disorders (n = 20)
( median IQR median IQR median IQR
(Median) Chatting 3.000 3125 0.750 2375 0.250 2,000
. . Malicious 2,500 1625 1500 1500 1500 1750
inter  Quartilerange,
Odd-out 3750 3500 1.000 1375 0.500 1500
IQR) 2 interfere 4000 2,625 1250 1375 2,000 2125
n = the number of subjects, IQR = Inter quartile range
U] TDA TDC ASD
TDC ASD ( 3) ASD
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Cliff’s delta
i i . conf. conf.
clip comparison pair z P delta i
low high
chatting TDA - TDC -2.830 0.005 0.783 0.616 0.950
TDA - ASD -3.399 0.001 0.828 0.680 0.977
TDC - ASD -0.862 0.389 0.579 0.394 0.764
malicious TDA- TDC -3.096 0.002 0.809 0.666 0.953
TDA- ASD -3.164 0.002 -0.535 -0.723 -0.254
TDC - ASD 0.193 0.847 0.517 0.323 0.710
odd—-out TDA - TDC -3.390 0.001 0.840 0.695 0.985
TDA - ASD -3.175 0.001 0.808 0.654 0.961
TDC- ASD 0.760 0.447 0.428 0.235 0.621
interfere TDA - TDC -3.900 0.000 0.892 0.780 1.000
TDA- ASD -3.786 0.000 0.870 0.751 0.990
TDC - ASD 0.634 0.526 0.439 0.242 0.636
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ASD | 0.950
380- Perso | TDA~ 1 = | o84 | -0008 | -0415 | 0401
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0294 | -0213 | -0576 | 0220
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0370 | -0179 | -0523 | 0215
ASD | 0.920
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0270 | -0.234 | -0586 | 0.191
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TDA ASD T/z: L 0'48 0305 | -0.198 | -0526 | 0.181
8ch(p=.020),10ch(p=.046), o
11ch(p=.046) asp | oiap | 0900 | -0027 | -0364 | 0317
interfer | 11.0- Perso TDA-
1265 | 0216 | 0263 | -0157 | 0602
e 12.0sec ni TDC
Malicious TDC ASD TADSAD' 1218 | 0232 | 0232 | -0137 | 0545
£0ch Tbe- . 0.727 | -0073 | -0426 | 0300
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Odd-out (28.0-29.0sec) TDA ch12(n=12, r=-0.600, p=.039)
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TDC ch12(n=13, r=0.599, p=.031),ch13(n=13, r=0.585, p=.036)
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