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Abstract: [ Objective] To explore the association between daily executive function and core symptoms , the symptoms
of attention deficit hyperactivity disorder (ADHD) in children with autism spectrum disorder (ASD), and the moderating
effect of theory of mind and other cognitive abilities on this association. [ Methods] Children aged 612 years with ASD
were recruited, and 86 children were identified according to the inclusion and exclusion criteria. Wechsler Intelligence

Test for Children, Fourth Edition (WISC-1V ), Strange Story Test (SST) and Behavior Rating Inventory of Executive
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Function (BRIEF) were used to evaluate children’s cognitive ability. Swanson Nolan and Pelham—Version IV Scale
(SNAP-1IV ), Social Responsiveness Scale (SRS), and Repetitive Behavior Scale—Revise (RBS—R) were used to assess
the severity of ADHD symptoms, social impairment, and repetitive stereotyped behavior. Multiple linear regression was
used to explore the association between daily executive function and ADHD symptoms, social impairment, repetitive ste-
reotyped behaviors. [ Results] After controlling for the score of strange stories, verbal comprehension index (VCI) and oth-
er factors, the full scale score and each index of BRIEF were positively correlated with full scale score of SNAP (b =
0.619-0.741, b’ = 0.637-0.755) , SRS (b = 0.928-1.200, b = 0.417-0.513) and RBS-R (b = 0.326-0.525, b’ =
0.339-0.520) in children with ASD (P< 0.05), and the SNAP total score was more strongly correlated with the full scale
BRIEF score and each index score (b’ = 0.637-0.755, P< 0.01). In addition to daily executive function, strange stories
score (b =-2.218-—1.839) and age (b = 3.181-4.037) were also the important factors affecting the social function of chil-
dren with ASD (P< 0.01). There were no moderating effects of strange stories score and age on the association between
BRIEF score and full scale score of SNAP, SRS, and RBS—-R (P> 0.05).[ Conclusion] The deficits of daily executive func-
tion in school-aged ASD children are significantly associated with core symptoms and ADHD symptoms, and the associa-
tion is independent of other cognitive domains, such as theory of mind and verbal comprehension intelligence quotient.

Key words: autism spectrum disorder; executive function; attention deficit disorder with hyperactivity; autistic

symptoms ; school—age children
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Table 1 Baseline information, cognitive function,

and symptoms severity of ASD children (n = 86)

Characteristics X*s Range
8.70+1.69 6-13
Verbal Comprehension Index ~ 95.66+20.86  60-145
6.99+4.63 0-17

Agelyear

Strange Story Test

Full Scale BRIEF Score 60.29+9.48 35.22-81.92
Behavioral Regulation Index 55.43+9.59 34.42-76.12
Inhibit 58.58+10.91 37.44-80.69
Shift 53.59+9.56 36.34-74.01

51.53+9.76 35.12-74.57
62.21+10.07 37.14-82.37

Emotional Control

Metacognition Index

Initiate 58.28+10.38 35.31-80.79
Working Memory 67.45+18.77 37.89-121.04
Plan 63.10+11.38 38.42-87.12
Organization of Materials 55.02+9.30 33.48-70.63
Monitor 63.39+10.31 37.23-82.48

Full Scale SRS Score 80.09+22.42  33-125
10.45+2.75 5-16
15.83+4.90 2-27
26.83+8.26 8-46
12.27+4.65 2-23
14.70+5.77 3-30

14.09+9.68 0-43

Social Awareness
Social Cognition
Social Communication
Social Motivation
Autistic Behavior

Full Scale RBS—-R Score

Stereotypy Behavior 2.71+2.37 0-9
Self-injurious Behavior 0.58+0.86 0-3
Compulsive Behavior 2.03+1.98 0-8

2.69+2.40 0-11
3.43+3.08 0-15
2.65+2.41 0-10
22.97+9.31 5-46
1.28+0.52  0.28-2.56

Ritualistic Behavior

Sameness Behavior

Restricted Behavior
Full Scale SNAP Score

Average Score

BRIEF : behavior rating inventory of executive function; SRS:
social responsiveness scale; RBS—R: repetitive behavior scale-re-

vised.
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Table 2 Single linear regression between daily exec-
utive function and ADHD, ASD symptoms in ASD
children
(n=86)

SNAP SRS RBS-R
Daily Executive Function
Score Score Score

Full Scale BRIEF Score 0.741% 0.581> 0.4732
Behavioral Regulation Index 0.637” 0.5517 0.514 %
Inhibit 0.709> 0.4372 0.394?
Shift 0.319> 0.586> 0.531?
Emotional Control 0.447 0.392 0.386
Metacognition Index 0.684> 0.507 0.369 >
Initiate 0.464> 0.588° 0.456 7
Working Memory 0.305> 0.267 " 0.141
Plan 0.549> 0.421° 0.354°
Organization of Materials ~ 0.540% 0.200 0.116
Monitor 0.592> 0.398> 0.214 "

(1) Single linear regression analysis with the size of effect of
b’ (standardized regression coefficient). " P< 0.05; ¥ P< 0.01.
(2) BRIEF: Behavior Rating Inventory of Executive Function;
SRS: Social Responsiveness Scale; RBS-R: Repetitive Behavior

Scale—Revised.
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Table 3 Multiple linear regression between daily executive function and ADHD, ASD symptoms in ASD children

(n=86)

Dependent Variable  Independent Variable b b’ t P Adj-R?

SNAP Score (Intercept) -5.354 — -1.160 0.249 0.552%
Full Scale BRIEF Score 0.741 0.755 10332 <0.001
Strange Story Test 0.231 0.115 1.573 0.119

SNAP Score (Intercept) 6.670 — 1.452 0.150 0.399”
Behavior Regulation Index 0.619 0.637 7.578 <0.001

SNAP Score (Intercept) -2.402 — -0.484 0.630 0.481%
Metacognition Index 0.661 0.715 8980  <0.001
Strange Story Test 0.324 0.161 2.021 0.047

SRS Score (Intercept) -8.702 — -0.636 0.527 0.492%
Full Scale BRIEF Score 1.183 0.500 6.343 <0.001
Strange Story Test -1.895 -0.391 -4.882 <0.001
Age 3.531 0.266 3316 0.001

SRS Score (Intercept) 1.403 — 0.115 0.909 0.504>
Behavior Regulation Index 1.200 0.513 6.575 <0.001
Strange Story Test -2.218 -0.458 -5.850  <0.001
Age 3.181 0.239 2.998 0.004

SRS Score (Intercept) 0.062 — 0.004 0.997 0.415”
Metacognition Index 0.928 0.417 4.908 <0.001
Strange Story Test -1.839 -0.379 -4.369 <0.001
Age 4.037 0.304 3.559 <0.001

RBS-R Score (Intercept) -11.315 — ~1.802 0.075 0.234”
Full Scale BRIEF Score 0.462 0.453 4737 <0.001
Strange Story Test -0.354 -0.169 -1.769 0.081

RBS-R Score (Intercept) -11.558 — -2.189 0.031 0.304”
Behavior Regulation Index 0.525 0.520 5.742 <0.001
Strange Story Test -0.494 -0.236 -2.605 0.011

RBS-R Score (Intercept) -3.844 — -0.578 0.565 0.140”
Metacognition Index 0.326 0.339 3.307 0.001
Strange Story Test -0.332 -0.159 -1.550 0.125

Multiple linear regression analysis was used, stepwise method adjusted the age, gender, verbal comprehension index and strange story test. b

was the partial regression coefficient, b’ was the standardized partial regression coefficient, Adj—R? was the total variance explained by the model. "

P< 0.05;? P< 0.01. BRIEF: Behavior Rating Inventory of Executive Function; SRS: Social Responsiveness Scale; RBS-R: Repetitive Behavior

Scale—Revised.
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Table 4 Moderating effect analysis of social cognition factors on the association between daily executive function and
ADHD, ASD symptoms in ASD children

Dependent Variable  Independent Variable *’ b b’ ‘ P Adj-R?
SNAP Score (Intercept) 22.866 — 30.833 <0.001 0.477?
C 0.660 0.714 8.938 <0.001
D 0.351 0.175 2.114 0.038
CxD -0.011 -0.053 -0.650 0.517
SRS Score (Intercept) 80.032 — 44.488 <0.001 0.494?
A 1.213 0.513 6.440 <0.001
D -1.922 -0.396 -4.531 <0.001
E 3.333 0.251 3.083 0.003
AXD -0.047 -0.089 -1.006 0.318
AXE -0.025 -0.020 -0.251 0.802
DXE -0.273 -0.108 -1.051 0.297
AXDXE 0.040 0.156 1.551 0.125
SRS Score (Intercept) 80.376 — 45.409 <0.001 0.496>
B 1.222 0.522 6.505 <0.001
D -2.258 -0.466 -5.501 <0.001
E 2.937 0.221 2.652 0.010
BxD -0.039 -0.084 -0.935 0.353
BXE -0.061 -0.047 -0.549 0.585
DXE -0.168 -0.066 -0.668 0.506
BXDXE 0.026 0.127 1.187 0.239
SRS Score (Intercept) 79.584 — 40.491 <0.001 0.407?
C 0.929 0.417 4.841 <0.001
D -1.748 -0.361 -3.806 <0.001
E 4.081 0.307 3.569 <0.001
CxD -0.064 -0.125 -1.380 0.171
CxE 0.025 0.020 0.235 0.815
DXE -0.132 -0.052 -0.527 0.600
CXDXE 0.023 0.073 0.735 0.464
RBS-R Score (Intercept) 14.114 — 16.215 <0.001 0.3052
B 0.544 0.538 5.850 <0.001
D -0.451 -0.215 -2.330 0.022
BxD -0.020 -0.102 -1.087 0.280

(1) Before the analysis, the independent variables were neutralized , b was the partial regression coefficient, b ’was the standardized partial re-
gression coefficient, Adj—R’ was the total variance explained by the model. " P< 0.05;> P< 0.01. (2) ¥ A: BRIEF score, B: Behavior Regulation
Index; C: Metacognition Index; D: Strange story test; E: Age. ‘X’ represents the interaction term. (3) BRIEF: Behavior Rating Inventory of Exec-

utive Function; SRS: Social Responsiveness Scale; RBS-R: Repetitive Behavior Scale-Revised.
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VA S, HE ST I BERY BBE 5 ASD JLEE Y IIAT
B 5 R B S O, S AME T AT IIRE
2 b AR U 5t R BN I /D 2 0% 11 ASD JLEE Y
S22 MAT N SR Lee 25 B MF 5 0 R , % &
ADHD JEAR KO BEEE RE 15 , A4 301 ASD JL#E (1)
ASD i bR (I3 DIBHCAE 12 Wi U5 1R 1 R IPAN ) 5 AT
rhg (HKHE BRIEF # ZVF0) B CERRN EAE7E. =*
L RA—BUY AT REIR A JLA 5 — R 3R
TR VAL ik AR . $UAT DI RE ) R 58 2
SR FH S 56 22 0 i ) ST A S5 R ARAT 55 A TRl L S5

L HFR 5 B BRIEF H 38 45 S AU AEAE AR 2 b B2 A A1
Kotk o M ELEERARAT 55, ABIFGE A3 FH ) BRIEF &%
TR T B 5835 A s i 2 R AT D RE , 3 2R
6278, AN Ge o8 g B~ R B 20 254 5519 ASD
JLFETE HF AR TG A vT BE A7 76 IR 5 i DA 46 A
MED B L BT TR AL TR R AR AT
TIHE I L8 1% 4 5 ADHD SE PR A M T | Xof 30 4
AT HOERZR IV 5 % 1 ADHD & I F5E IR B 52 0 5 1
oy —SE Ay (N4 )3 2155 BA ol 5 ASD Stk AH
X AHTERFFE A —E B9 A 347 H 5 ASD e IR 9
KERN B = BT AN, T RE S B0 AT
TEZES o Lee S I 45 R R KK (BTN
) BRIEF i % 25 2 3 5 JL#E 19 ADHD SERAFFE &
AR KIFMES R REE & e, K2
B 78 4 & BRERAT DI RE 5 ADHD SR A7 75 5 B 4t
LR, PRI ADHD SR 73 B0 9k 25 1k 4 o]
BT 2N 2, #5546 ADHD R4 B0T i S BE AT
REMAH O R W T Ok .
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M ASD JLEA ST REM EE N K, RE 515 3
PR, O BENE BMARTERE B B R G
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Tt 2 S A 15 S AR AR, T R 25 5 %
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TIRe B 10 2 B At 3C HE RE 2 > T REAIR , (EAS AT
FEH ASD JLEE AR I8 K, #E A4 8™ i, 5
A REEH TAEACRE ) & e A IR RIS LR
KRR B S B AT 2 T R Y 25 B BE AR i Y KT
k.
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BRIEF 53 8U5 , A8 FHT 5 50 3 B0 EBRATY SR A7
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B K 2 DR AZ A O, AT D e U 3 2 p A
B2 R LR EME Y . — SR AL ARt
PR T AT 24 P SR T PTG ASD D AR B P T
IrRestps .

ZE BT R BRI & BLAA 1 ASD JLEE A H
HHAT DI RE B G 5 ASD Sl IR AT ADHD %R . 35 AH
5, I FLIX F S B ~7 - H A 4588k A A N BE 7, 491
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