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Abstract

This retrospective cohort study examined the association between non-syndromic craniosynostosis
and neurodevelopmental disorders (autism spectrum disorder [ASD] and attention deficit/hyperactivity
disorder [ADHD]) using a large-scale medical database in Japan. A total of 346,037 mother —
child pairs (approximately 690,000 individuals) were included, with an incidence of non-syndromic
craniosynostosis of 0.39%. The unadjusted analysis showed hazard ratios of 2.85 for ASD and 3.00
for ADHD. Future analyses will incorporate additional adjustments for potential confounders, such as
maternal psychiatric disorders, preterm birth, and low birth weight, as well as sibling-based cohort
analyses to address genetic factors. These findings suggest that non-syndromic craniosynostosis may be
associated with an increased risk of ASD and ADHD.
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BELEN

WS, MR OREREOMM L FEEXBOBEEEHIE L T2, MECE T 3 REREORIEER
FHBZ~<~2 } 7 44E (Autism spectrum disorder; ASD) T® %, ASD @ Wi St E % i ic F
L CH Y, WETIE 1998 Fp 5 2018 FFiC 2 T THI 8 fFIc ki L 72 (Russell et al, 2022) .
HATH 2009 45 2014 4FICH T T 1.5 ML, HEFED 5 M E CORBBIELIL 2.75% &
A I N T2 (Sasayama et al, 2021) . T D X 9 AFEREOZWIRIIN %2 15 51C, FH 13 LA,
FLEH VLRI O rpRR A R R YL E & 9 VAT LARE © ASD FE & O B IC O W THEE L, v 4 A X P
R DOWEERE T ASD ORIEA v A 1.4 58 LR T2 2 & %A L7z (Yanai et al, 2024) ,
O RN ERE CHF R AEDO U R 7 @ &2 BRI L, SEOIIICE > 2,

HFE PR AAE (craniosynostosis) 1ZIHFE 234K D 2k & 0 b BRI ICEG T 2B TH 5, T
1349 2,000 Aic 1 AT, Z OBk bR (Wb 3HtkE), RIEZ 2V LANKIER, =MIEHS
W E b (Greenwood et al, 2014), Z D IE2fEMERNIC, 8 BlDIEREMENE &, Crouzon JEEH 72
&0 2 B OREMMEEZE R AE I D Kl E n g, EREEFHECREREZ 2 LT erabh
5—4T, K¥xk b IIEBREEDFRETHRICET 2 KB RBREHIRRD 7 — 2 <X — 25 1
DHTHY, KREFWLEH % (Junaid et al, 2022) .

¥ 7z, JRIEMEETEE R AE & SO E & oI 3H M AL s 5, —fle LT, 2016
AT AR R R = S~ 0 SRR Al A8 B SRS R X e U CER I & 7z 2, RBUETIE AR
BERRWI L LFATHEREIN, REY h-o2REFSETONE (AKRREHEBMEES,
2016), DI, WHETIE [HO»zbHNE] L LTIRHA~A Xy FEH W HEZER T
AWML TH Y, FrcHiBE o BERKEICBE Oy NS, 2023),

DEo®Rxsgz, S, JEEGEMEQHEZRIECE & SZRE L o2 KB T — X =2
EFHOWCHREET 2 2L & L7z,

A&

ARWEE L, JMDC th o3 2 BRI KGR (L2 7 1) HEROKBEER T -2 -2 Tdh
% JMDC claims database (LA'F JMDC-DB) % flIfI L 7z Hile i o+ — FifsE<H 2, JMDC-DB %
2005 FLAE, HAOSH#HMBESCZOREEZTLET 282,000 FADL T FF—2%2ERL T
BY, MAEOER - oz, BHCHREHRFELZIELMTHERE LML <3 (Kimura
et al, 2010) , TDT —XXR—RATEHEBRFICEFO IDAHI Y M Toh, HBEREEICELZCR
o Abtilb B TR S, ¥/, KED 2HCCHTRHERENET 2L O HRETH 5,

RWFIE T B AR REBEE 2 IER - BEHOE QMM EE LKA D D L EML 72 URREFS
R4783).
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2005 F 1 H22 b 2024 4 3 HE ColIfE], 3 FEULOBEIHROS 51 <T ZxfRe L, U
TN T I3 IRE RS B R R AE O BE (ICD-10 =2 — F (LU FICD) Q75), 7 ¥ b 71 413 ASD
b L <X ADHD (ICD F84, F90) & L7, SHHEHFHMAIEIL 2 coff5 & L, ASD, ADHD
12 2 LA DTS & L 7=, Crouzon, Pfeiffer (7 7 4 7 7 —), Apert (7 ~=—n) JEMGEREZ & DIEMRE
PEVEZS R AT, B AT & R R IR L 22, DR, FRIEMETE 2 B THHERWEAE] &
KL 2,

BIRA R

MEHIAMT 1213 Cox e~ — FE=F A% v, ASD ¥ X N ADHD RJE % O WM % 3l L 7z, #
By p LA RICO W, BB & U CILHRAT 3 4F LA @ K5 #5 E (ICD F20-F79) & AT 4R h o & GLE,
FEHOHHOHERE L CRES X KEAKER (F P05, P07), EXIE (FP08), #Hi4 K ([F
P21-P29), TA»A (F1G40), BHELTE % Lo RKEEHE (HQ75) 2MHAANS, 3 DD
EFAERHABEL, E7A1 B EEFOAR, T 2 BABRTF, 73 FFEDEREM
ACHEST D, BBLT Y FHLERERIT L ICAHLT % 729, Kaplan-Meyer Hift % /ELT % .

BIESHT T, 27 0EROTFEILEBL0LOY T adk—1 (bW 2FEKEMa&— 1)
ZEL, LEFLeFMED Cox €T VTS 5, ZIC XY, BEEMHERZ G FEER D 2§ 12 0f
W3 2% (Yoshida et al, 2018) . T NDHHTITEHE VT D EEFAAEE KX p{f <0.05 & L, Stata
SE 17.0 (StataCorp, USA) ZH W THEE T 3,

|

REDOHEBIKRR

EWIHREFTH Y, R CHUER N THBITITE T LT, RREFEELZR T
346,037 O KT RT7 TH o /=, HERMEAIEDOZMWNIL 1,342 A (0.39%) THY, o5 HLHE
SHAE X 183 A, FISHAEIL 64 A, ZMAFHEIL 54 ATHh o7k, EXNRFICE Y, HEEIX 17,657 A
(5.1%), ADHD I3 7,715 A\ (2.2%) T®H > 7=,

K1 BEEBRHFSIE L ASD, ADHD DEEFIEL

Factor FHPEER L BiEED Y p value

n 344695 1342

ASD (%) 327193 (94.9) 1187 ( 88.5) <0.001
17502 ( 5.1) 155 (11.5)

ADHD (%) 337041 (97.8) 1281 (95.5) <0.001

7654 ( 2.2) 61 ( 4.5)
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AHFIEAIEICL 2T Y P AL EEDOAAF - (574 1) 13, ASD T 2.85 (95%CI 2.4-3.3,
p<0.001), ADHD T 3.00 (95%CI 2.3-3.9, p<0.001) ¢t EEL LR *Rw, EBLZ2ED =%
T 2, 3%, Kaplan-Meyer #if 13 /EFTH 3,

BROFHMEL LT, %o HERWEAEXHAMES X WADHD # R X 22 ) 27 WTic
%Y 5% Lo TREND, RIFFIEZBRBMT — 2 =2 1cEo 20, GHRFTRAIN R
CECEMORUE R OMANRD L, SHEINLDORICTEEL AR LEHEELED 3,

i

AMREDOZRITICH Y, THEZWAEZE L 2YEEON LiErl#UR, FEREEZERRY A
N AT ARV v 2 —HHBERR LR L LT E T,
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