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Abstract

Considering concomitant symptoms such as defecation and sleep disorders, autonomic
nervous system dysfunction is implicated as an etiopathogenetic contributor to autism spectrum
disorder (ASD) and other neurodevelopmental disorders. In this study, we investigated the
characteristics and diurnal variation of autonomic function in children with neurodevelopmental
disorders. We evaluated autonomic function in 17 participants using 24-hour Holter

electrocardiography to record autonomic activity based on heart rate variability analysis; we also



FEENFE 5 3T &

evaluated characteristics of developmental disorders using various rating scales. We observed a
correlation between the strength of ASD characteristics and variability of sympathetic nervous
activity during sleep. In contrast, we observed no correlation between the strength and variability
of sympathetic and parasympathetic nervous activity throughout the day, the strength of
sympathetic nervous activity during sleep, and the strength and variability of parasympathetic
nervous activity during sleep. These results highlight that children with ASD and other
neurodevelopmental disorders show greater variability (amplitude) of sympathetic nervous
activity during sleep.
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Statistics (IBM 4£) %M\ T, Spearman OFRBIRE DT 24T - 7=,

ks, AWTEITA E RIS RFFRE AR E R MEEEZ B S TRREZIT TWD

(No0.62-21-0007),

R

20 NOWIEHAWE N DT —F DINEZIT-728, 5B 3 NEIT — X IWEERT CEMAINTL



FEENFE 5 3T &

FVERRT — X OWENT R T2 DRI L, 1T NEMGUTTIT 21T o 72, FENTRIRE TS
Be A, 11 A, FEloTfE (Interquartile Range, IQR) 1% 10.0 5% (8.4-10.8), SRS-2 ®#&
A THAEOFRM IQR) X 63.4 (53.0-76.0), AQ EMADKRESOF R (IQR) i 25.6 (18.0-
31.0) Thok (1),

®1 BIEHREOER

sl He AN, 11 A
Fim, PRiE (IQR) 10.0 (8.4-10.8) 7%
SRS-2, i (IQR)

AR 63.4 (53.0-76.0)
Social Communication Impairment 62.0 (53.0-73.0)
Repetitive/restrictive behavior 61.4 (48.0-70.0)

AQEM, HRfE (IQR) 25.6 (18.0-31.0)

IQR, Interquartile Range; SRS, Social Responsiveness Scale; AQ, Autism-Spectrum Quotient
FARHT R DR B 72 B ONCHEIRF (1-3 ) 0 24 B AL & — DB XEE B HH L2 R-R

fRZ 824k (CVRR), ®EM AL 0T —fE (HF), (KB By & @B RS 03T —fEo b (LF/HF),
HF 72 & ONC LF/HF @ 10 43 Z S fEOFEHERZ (SD) 13%& 2 0@ Tholo,

®2 EBRMAREOCBEHERENTIEROKR

" SRS-2 & T 44 #4H BEAR 1 (1-3 1)
D PERI o AQ LF/HF LF/HF

(%) | Total | SCI | RRB | Jgg/jj | HF | HF®SD | LRHF | " 'c | CVRR | HF | HF © SD | LF/HF | /7o | CVRR
NDD-001 | % 8 42 42 41 5| 8.69 0.95 0.91 0.12 | 0.20 | 8.87 0.25 0.88 0.06 | 0.14
NDD-002 | % 7 37 36 42 2 | 7.64 1.61 1.03 0.17 | 0.24 | 824 0.41 1.02 0.05 | 0.13
NDD-003 | % 11 43 43 44 12 | 7.31 1.14 0.97 0.16 | 0.24 | 7.53 0.34 0.95 0.06 | 0.11
NDD-004 | % 10 57 53 48 18 | 6.68 0.91 1.00 0.09 | 021 ] 6.87 0.32 1.03 0.09 | 0.12
NDD-007 | # 13 59 53 44 19 | 5.83 0.76 1.10 0.17 | 0.17 | 4.68 0.40 1.10 0.10 | 0.06
NDD-008 | # 14 83 83 65 31| 6.21 0.94 1.08 0.18 | 0.19 | 6.81 0.88 0.99 0.24 [ 0.18
NDD-009 | % 8 63 60 70 21 | 7.24 0.96 0.99 0.13 | 0.18 | 7.67 0.45 0.90 0.06 | 0.11
NDD-011 | %« 9 73 73 65 26 | 5.65 1.28 1.08 0.17 | 0.15 | 5.82 0.30 0.97 008 | 011
NDD-012 | % 10 90 90 90 34 | 5.80 2.12 1.09 0.43 | 0.20 | 5.95 0.38 1.08 0.12 | 0.07
NDD-013 | % 8 56 58 53 31 | 7.90 1.67 0.97 0.15 | 0.25 ] 7.85 0.43 1.03 0.06 | 0.15
NDD-014 | # 10 53 54 53 15 | 6.41 1.56 1.06 0.16 | 0.23 | 6.29 0.20 0.99 0.06 | 0.08
NDD-015 | # 9 70 67 76 22 | 6.70 1.19 0.96 0.13 | 0.18 | 6.84 0.57 0.94 0.11 | 0.10
NDD-016 | % 15 61 62 53 28 | 6.21 1.05 1.12 022 | 0.22 | 6.02 0.33 1.02 0.12 | 0.08
NDD-017 | # 8 76 78 62 30 | 5.58 1.90 1.03 0.14 | 0.18 | 5.45 0.32 0.96 0.10 | 0.06
NDD-018 | # 12 50 47 62 23 | 6.18 1.31 1.07 0.15 | 0.18 | 6.16 0.51 1.13 0.12 [ 0.08
NDD-019 | % 10 88 83 90 34 | 7.53 1.02 1.04 0.10 | 0.25 | 7.08 0.44 0.95 0.09 | 011
NDD-020 | # 9 76 72 85 85 | 7.09 1.40 1.03 0.13 | 0.19 | 7.22 0.40 1.07 0.07 [ 0.10

SRS, Social Responsiveness Scale; AQ, Autism-Spectrum Quotient; SCI, Social Communication Impairment; RRB, Repetitive / Restrictive Behavior; power of high
frequency component, HF; power of low frequency component, LF; coefficient of variation in the R-R, CVRR; standard deviation, SD

SRS-2 o#A T #45, Social Communication Impairment (SCD® T .5, BLWNAQ REM D
AR LHEIR S (1-83 B) ORRBAMRRIEIEDZAE) (LV/HF @ SD) & OO &K EH I H EITH
BRdH o7 (73) 2, TALIAOIRE L OMICHFHZICHE B RBEITRO 2o 12,
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#A MEAR  (1-3 )

HF © LF/HF © HF © LF/HF ©
HF SD LF/HF SD CVRR HF SD LF/HF SD CVRR

SRS-2

AT A FHBIRE  -0.461 0.074 0.387 0.110 -0.342 -0.461 0.240 0.052  0.574*  -0.297
p fE 0.062 0.779 0.124 0.673 0.179 0.062 0.353 0.884 0.016 0.247

SCI T4 MR -0459 0.199  0.394 0.185 -0.265 -0.456 0.194 0.012  0.567*  -0.261
p i 0.064 0.444 0.118 0.477 0.304 0.066 0.456 0.963 0.018 0.311

RRB T#A  FHBIMR# -0.280 0.241  0.200 -0.028 -0.249 -0.251 0.411  0.021 0.445 -0.241
p fE 0.277 0.351  0.443 0.914 0.336 0.331 0.101 0.936 0.074 0.351

AQ W BRI -0294 2.83  0.348 0.106 -0.085 -0.304 0.319 0.328  0.540*  -0.191
p i 0.251 0270 0.170 0.687 0.747 0235 0.212 0.197 0.025 0.462

SRS, Social Responsiveness Scale; AQ, Autism-Spectrum Quotient; SCI, Social Communication Impairment; RRB, Repetitive
/ Restrictive Behavior; power of high frequency component, HF; power of low frequency component, LF; coefficient of variation
in the R-R, CVRR; standard deviation, SD
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