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Objectives : The purpose of this study was to evaluate the prenatal, perinatal, and infancy history of children with
autism spectrum disorder (ASD) as compared to unaffected siblings (SIB) and typically developing children (TC).

Methods : Subjects with ASD, their SIB, and TC were recruited. All subjects were assessed using both the Korean
version of Autism Diagnostic Interview-Revised (K-ADI-R) and the Korean version of Autism Diagnostic Observation
Schedule (K-ADOS) and were subsequently identified as affected or unaffected. Prenatal, perinatal, and infancy history
was obtained from the primary caregivers and each facet was compared in those with ASD, the SIB, and the TC groups
using SPSS ver. 17.0 (p<.05).

Results : 70 individuals with ASD (63 males, 87.94 + 37.8months), 53 SIB (27 males, 85.40 = 48.06 months), and 32
TC (19 males, 104.19 +23.409 months) were analyzed. The ASD group showed significantly higher rates of insufficient
vaccination as they aged age (x*=15.54, p=.000). Among the scheduled vaccinations, the DPT vaccination ( x*=10.08,
p=.006) was insufficient in ASD groups. The ASD group also showed higher rates of sleep disturbances from infancy.
Differences in maternal/paternal age at conception, gestational age, and growth parameters at birth were not significantly
difference among the three groups.

Conclusion : These results do not support the previous controversies regarding the relationship between prenatal/
perinatal complications and ASD. However, these results indicate that perinatal and prenatal factors may contribute to

the development of ASD.

KEY WORDS : Autism - Autism Spectrum Disorders - Pervasive Development Disorders - Neonatal - Prenatal -
Perinatal.
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R AHER Fojo| AF U FA| BES

A9 ol AT Ak 259 A5 ol L AR B
A9, ABFHE AFS BHOT She e Fojolck!

24 ~HANEF ol (autism spectrum disorders, ASD) H
= AwkA whd #oll (pervasive developmental disorder,
PDD) &= A el HE ol oks7] 24 o, ok~
A A gl 71el [NHA i ol & Egsh= FH ek A
Jolt}, 7]& AellA] ASDe] dabd Aot A& 60%
AFE Hawa glom Fojo] A 2AF (broader autis-
tic spectrum) &2 HWE FUFE W= 90%=E 7k
Aoz HoP ASDE e £-17 9129 9 sl 9l
T A0 E HolARE UAE0] 100%7F HA| E=rh= el
A BHEA Q] w3k e Zlow A7Ek = gtk ASD
9 fEES 196610l 10,000 % 470lgw Zo)? #
ATelE 10,0008F 30~6022 718l ol
$t S7F T4 Ak 710 B YA L] Skl 71Qlst
HEE QIAINE 3 A QRIS AlAbehE B TtE 2V E
Ak
A e o] 7] Eo] HAa S 29 ool £
th= ARLE AN 7E "ol], T4, Fobrlel 919 &
1 #E o] QlE Aoleh= 7HE 7FsAl ob, AAE
ol& QQldl tjgt A7} xdE o] gt} AR 1 Qe
A= o] e
] AL ME Bed e daEE B2
7] A e vk
o

o] 1o} ©=3] Diagnostic and Statistical Manual of Men-
tal Disorders(DSM) 71&%02 ostAL; 91 EAjvto
7 Agkele o] WS ARt dAlRe ASDE A4
s AL B2 GF x50 izt x3tEo] Ay
Aol A wiglo g AgaS 7FsAdo] A
AT 53 el A20%2 ASDE 7H Shots
o] "opr], T4, gobrle] ¥y wdEs E48ka, o
Aol ASDe] 919 QRle] & 7ksAo] AEAE sk
Aot} 7|E ATEY e HeetaAt AR (autism
spectrum disorder, ASD), Zollo] ©]3l ¥=] ¢k =8t
A &A1 (unaffected siblings, SIB), g4+ thZ&1-(typical-
ly developing children, TC)S ¥4 thdoz stozx &
AR WAS SASt AR A= S Al S B
S0l A5 ek Wk (Korean version of Autism Dia-

gnostic Interview—Revised, K—ADI-R) ¥} $l=o]gt 2}

Z B AA1= (Korean version of Autism Diagnostic Ob-

servation Schedule, K—ADOS)& A}-g38lo] ek &2l
Al Ak o2 Al o] kA HES WEls) &z} &)
Sich

1. ot

o] A= ASDE] qF FH8 A+-e] dgkow o]FoF
o, 2| Aol obs, Ak gelfell o]k H#] k2 A, 1
L A g B o] At TRAEC] Fofsh= g
A AFEY Fofl §4 AT ARAAE F& AL
AR A AFAS Fol7] SlEl d"e 3670€ o)
o= Agteiglar, Al o AFE AA7]ska 2] e
of tigt FE=2 584 7|9 = Has) 5] fla
F& 20071€ o3tz Algksitt. SIBE o]& ASD ofs-2
FAE Foll Al ol3ko] Gl AoE 1Y obg =S BT
AL TC= FAN9F YAk 214 Foll ASDE 21k A
U ol s e Abgo] Gl A1 ALS] AJdAtE SHGith e
dAbs 7kl A o® on) gl Al Agtol
Azbet Uaha Agh 2 dezl 7189 A o o] e
= A AlLJsiSith B8], AV, ol el
& AEdeta e & 7152 74 (Seoul National Uni-
versity Developmental & Family History Questionnaire,
SNU-DFHQ) & AHg-sto] &9 teAbt dab F5atz
HE] At o] A= oy V1S o Al &l 9193
o] SR1S Woky B thdAte] BRERE MHos AR

=
EE kT

2.9

BE A= A Aok FAlat GApE DSM-IV-TR
7lEl w2 ANk v Aol disl AEsieith gkt ALE
A A5 28 A5A] (Korean versions of Social Communi-
cation Scale, K-SCQ¥ ¢} =3 o}AdA 37 ek
A% (Asperger Syndrome Diagnostic Scale, ASDS)? 7}
Al AAF B2 AREESITE ASD eHS E1s7] Sl
K-ADI-R'""%} K-ADOS"& AR89, A53 28 5
g F7kz S8l skt A& obs Al HAHKorean Edu-
cational Developmental Institute—Wechsler Intelligence
Scale for Children, KEDI-WISC)? —&+%& 3} d=r3t 2}
olg] =4 F& % (Korean version of Leiter Internatio-
nal Performance Scale),”” st=r3h nlldie 43-8)% Hx

(Vineland Adaptive Behavior Scale, K—VABS)'Y2& Al

— 154 —



Q3% - xols) &

HIEHR - AX S .

soick Ao Frte wd Ao wet st 18 o3
Ar=717d# (Korean versions of Peabody Picture Voca-
bulary Test—Revised),”” @0} 2lo] whek A Ax}(Se-
quenced Language Scale for In-fants),'® |8 A o}E]
T8o] 9 x| o] H = (Preschool Receptive—Expres-
sive Language Scale),!” #=olo] So]2ql 8 ¢lo] A
AR} o] 588 o] &3 £A dlA8 FAAHKorean langua-
ge—specific tests for receptive language and for prob-
lem—solving through language skills),'® o] &4 a2
2 71A}(Sentences and Language Problem Solving Test),

MM - A

3. ot Hig

et 22 WEEs B8t (Table 1).

4. FH '3

Ag B8 ¢5to] SPSS(Statistical Package for the

Social Sciences) version 17.0% AR A4 fr2
2 p value< 052 Fo3iSitt. 59 M=) o vl
7% ANOVAR F45}a1 AR 74742 post—hoc tests &
SISt W W - Aho] Al AR 7 o] Rl

=2 s

FE o)

rases) 9 7ke-d) AelaA A@EkaTk

gofiel

olale A Tests for Understanding of Ph-

olg HA| k> BEeh Pk Y L oksE

& ASD $hofe} 2 o w H7lskgict

2 14

702 ASD(10.0% females, 87.94+37.8 months) ¥
537 2¢] SIB(49.1% females, 85.40+48.06 months), 32

Tablel. Study variables in Seoul National University Developmental & Family History Questionnaire

Pregnancy-related events
(prenatal events)

Delivery-related events
(perinatal events)

Infancy and early
childhood histories

Pregnancy-related
complication

Medication
during pregnancy

Gestational edema Antibiotics, steroids,

Emesis gravidarum
Toxemia of
pregnancy
dizziness

Anemia
complicating
pregnancy

Asthma medications,
antihypertensives
Diabetes
medications
Cardiovascular
medications,
antiepileptics

Pregnancy induced Antipsychotics,

Hypertension
Gestational
diabetes
Gestational
proteinuria
Possibility of
abortion
Vaginal bleeding
Incompetent cervix
Rh incompatibility
Oligohydramnios
Hydramnios
Blurred vision
Trauma of
abdomen
Radiography,
vaccinations
Hypothyroidism
hyperthyroidism
psychiatry treatment
number of antenatal
exams
Maternal age on

antidepressants
Mood stabilizers
Hypnotics,
antianxiety drugs
thyroid medications

analgesics, digestant,

NSAIDS, Hormone,
caffeine, Cigarette,
alcohols
Pregnancy-related
diseases,

Varicella, herpes
zoster

herpes, influenza,
measles, mumps,
rubella,

skin rash,

severe enteritis,
allegic diseases,
food poisonings
asthma, high fever,
epilepsy/seizure,
vaginitis nephritis/

conception, Parternal pyelonephritis

age on conception,
Infertility treatment,
Artificial fertilization

Gestational age
Cesarean section
Induced labor
Forceps or vacuum
General anesthesia
Spinal anesthesia
nuchal code
cord prolapse
Placenta previa
Abruption placentae
Birth trauma
Birth height ,
Birth weight
Head circumference
Staining of amniotic
fluids
Meconium aspiration
Neonatal anemia
Neonatal jaundice,
Seizure
Encephalomeningitis
sepsis

floppy infant
spastic infant
facial malformations
extremity
malformations
musculoskelectal
malformations.
Heart malformations
Digestive
malformations
Urogenital
malformations
phenylketonuria
hypothyroidism
hypokalemia
hypocalcemia
Postnatal treatment
Oxygen supply
CPR
Intensive care
unit Incubator
Hypothermia
Poor oral intake
Do not cry
Respiratory distress
Abnormality of
heart rate
Renal diseases

Handedness
hearing disturbance
visual disturbance

Insufficient vaccination

BCG

HBV

Polio

DPT

MMR

Varicella
breast feeding
Duration of breast
feeding Beginning
age of weaning food
Food allergy
Drug allergy
Allergy (others)
Rhinitis
Conjunctivitis
Atopic dermatitis
Multiple sclerosis
Neurofibromatosis
Epilepsy/seizure
Brain tumor
Cerebrovascular
diseases
Rubella,
measles
Mumps,
varicella

Viral hepatitis
Respiratory disease
Heart disease
Renal disease,
urogenital disease,
endocrine disease
Gastroenteric
disease
Musculoskelectal
disease

Surgery history,
Motor dysfunction
Clumsiness in
movement
Abnormality in MRI
or EEG tic

Hours of sleep

in infancy Sleep
induction difficulty
Sending to sleep
Shallow sleep
Sleep walking
nightmare

Night awakening
Daytime sleepiness
Snoring

Enuresis
Encephallitis,
meningitis

Head trauma
Cerebral palsy

Periodization of the questionnaire items in Seoul National University Developmental & Family History Questionnaire were used

— 155 —



b
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ol

2] TC(40.6% females, 104.19+23.409 months) S T}
Aoz FAEIGI Al 19 19MeHE] wigrsl S54S WA
A EHE (Table 2) HolE Alst 3, AA| A&, folH]
A T2 HE, RIME A dls 2 Qo
A% Ag AL oA FA S UE T ili}
o]F HSIth

Al
T 8l
=

A

HE APdoME Al ol BAH R Fost
ThH(Table 3). Z1evh 944 WIdo] TCE ¢
ASDE} SIBeM &= M58 2507 9l p=
0772 A& Btk
bt BEE AFA(Table 4) oM Ao} dito] g}
A el O T ol vl o B2 nEE Bt (y=
6.60, p=.037). A A7 A AAn}H7}F ASDI} SIBIA
TCol vla] AA S Wl p=.0522 st 3o et
wtek.

of. [‘E
09; =0 rri

i

e

Jol7¢} oF57] ¥ (Table 5)ollX+= ASDeIA <t
T MEUE AFsHA & vEo] SIBS} vluwste] 9%
tH x*=15.54, p=.001). H]# %] (Bacillus Calmette Guerin,
BCG), B8 7+ (hepatitis B virus, HBV), &2} 2.(polio),
o) glo}l/ad3E/M A &l (Diphtheria—Pertussis— Tetanus,
DPT), $9/2A2/Z% (Measles, Mumps, Rubella, MMR),
S (varicella) ot HE oA DPT ik HZE(%2=10.08,
p=.006) Tto] SIBS} Hlwste] Zfo|7) SIQIc), Wk Sl
o] AW Fol AW (4°=7.41, p=.025), % 7|5 oV
(2°=6.27, p=.043), F=&o] JNFH(4*=6.37, p=.041) 2]
Hlgo] Ux] 5 Rt o] =30tk 7] olei(1=11.88,
p=.003) 7} A FH(x*=12.98, p=.002) 2] FEJA % t}
& 7 T AolE Kol $AlrellA A EA7E slsol v
EpyiTY,

F7H o2 ASDe} TC2 Hlal 4|4l ASDIelA Al

Table 2. Demographic and clinical characteristics of ASD, siblings, and control groups

ASD (n=70) SIB (n=53) TC (n=32) x2/F, p-value Post-hoc

Gender (% female) 7 (10.0%) 26 (49.1%) 13 (40.6%) x2=24.36, p=.000 ASD<SIB=TC
Age (months, mean=SD) 87.94+37.8 85.40+48.06 104.19+23.41 F=2.526, p=.083

Full Scale Intelligence Quotient 59.37+£30.74 110.95+14.08 112.95+ 9.70 F=66.524, p=.000* ASD<SIB=TC
Leiter International Performance Scale 79.24+26.66 120.33+18.45 118.20+27.96 F=41.722, p=.000* ASD<SIB=TC
Verbal age 29.28+16.24 44.10+17.71 73.75+ 15 F=16.432, p=.000*  ASD<SIBLTC
Vineland Adaptive Behavior Scale 96.60+38.00 112.88+14.17 110.24+20.88 F=4.097, p=.019*  ASD<SIB=TC
Social Communication Scale (lifetime) 20.94+ 8.25 3.12+ 4.06 3.66+ 2.62 F=152.602, p=.000* ASD>SIB=TC

x2 test for comparison of frequency and ANOVA and post-hoc Tukey test for analyses of differences. * :

p<.05. ASD : Probands with

autism spectrum disorder, SIB : Unaffected siblings, TC : Typically developing children

Table 3. Pregnancy-related events of ASD, siblings, and control groups

Prenatal factors ASD (n=70) SIB (n=53) TC (n=32) J2IF b value
Mean (SD)/% Mean (SD)/% Mean (SD)/%

Parity 1.64 (0.86) 1.77 (0.78) 1.44 (0.716) 1.693 .187
Maternal age on conception (years) 29.54 (3.51) 29.55 (3.00) 28.88 (3.37) 518 597
Parternal age on conception (years) 32.53 (3.81) 32.58 (3.55) 31.91 (3.06) .395 674
Infertility treatment (%) 7.1 0 3.1 4.196 123
Artificial fertilization (%) 4.3 0 3.1 2.251 .324
Antenatal exam (%) 88.6 92.5 84.4 1.361 .506
Gestational edema (%) 18.6 15.1 15.6 229 .861
Emesis gravidarum (%) 18.6 18.9 125 .680 712
Toxemia of pregnancy (%) 14 1.9 0 577 749
Anemia complicating pregnancy (%) 12.9 15.1 0 5.122 .077
Pregnancy induced Hypertension (%) 1.4 0 0 1.222 543
Gestational diabetes (%) 2.9 5.7 0 2.103 .349
Gestational proteinuria (%) 14 1.9 3.1 334 .846
Possibility of abortion (%) 5.7 11.3 6.3 1.453 484
Vaginal bleeding (%) 43 1.9 0 1.759 415
Caffeine (%) 14.3 11.3 125 .242 .886
Alcohol (%) 14 0 0 1.277 .528

x2 test for comparison of frequency and ANOVA and post-hoc Tukey test for analyses of differences. ASD : Probands with autism
spectrum disorder, SIB : Unaffected siblings, TC : Typically developing children
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Table 4. Delivery-related events of ASD, siblings, and control groups
berinatal factors ASD (n=70) SIB (n=53) C (n=32) 22 o value
Mean (SD)/% Mean (SD)/% Mean (SD)/%

Gestational age (week) 39.01 (2.52) 39.77 (1.97) 39.43 (1.81) 1.653 .195
Birth weight (kg) 3.83 (3.95) 3.38 (0.39) 3.23 (0.53) .699 499
Birth height (cm) 51.44 (3.58) 49.80 (8.61) 49.90 (3.27) 916 404
Head circumference (cm) 33.81 (2.77) 35.24 (4.36) 36.83 (6.96) 1.416 .254
Nuchal code (%) 14 3.8 3.1 .707 .702
Placenta previa (%) 43 0 0 3.715 .156
Birth trauma (%) 2.9 0 0 2.432 .296
Meconium aspiration (%) 1.4 3.8 3.1 707 702
Respiratory distress (%) 4.3 0 3.1 2.251 .324
Neonatal jaundice (%) 34.3 17.0 15.6 6.603 .037*
Seizure (%) 1.4 0 0 1.222 543
Floppy infant (%) 1.4 0 0 1.222 543
Spastic infant (%) 14 0 0 1.222 543
Postnatal treatment (%) 7.1 3.8 3.1 1.041 .594
Oxygen supply (%) 4.3 0 3.1 2.251 .324
Cesarean section (%) 44.3 45.3 25.0 4.104 .128
Induced labor (%) 18.6 9.4 21.9 2.846 241
Forceps or vacuum (%) 2.9 1.9 0 .946 .623
General anesthesia (%) 27.1 24.5 6.3 5.914 .052
Spinal anesthesia (%) 11.4 11.3 21.9 2.387 .303
Incubator (%) 29 1.9 3.1 71 918
Intensive care unit (%) 2.9 0 3.1 1.598 .450

x2 test for comparison of frequency and ANOVA and post-hoc Tukey test for analyses of differences. * :

p<.05. ASD : Probands with

autism spectrum disorder, SIB : Unaffected siblings, TC : Typically developing children

A W18 (5*=4.51, p=.034) 3} Al A7 A DAl v} (5=
5.86, p=.015), nl7} & AL)F ok e (5°=4.43, p=.035)
o] g0 ¢ #gkom, ASDS} SIB Hliol = ASDTellA
B9l A8 (x*=3.95, p=.047) 8} Hol7] B¢t 9|3} &
(x*=5.21, p=.022)0] ] W3t

ASDS] et JgS n|A|= W J—% gl Ssl 2t
o} tlztellA AJolE Holi= 6714 %oﬂ gt 87 &
A& AN At A A Al WAl ek 5 (p=.023) ol
Mt BAH O F23I9tH(Table 6).

ful

1

o] At M= rulellA A3 o2 ASDS A7), Fabv),
Fopr| W=l #afl Akl o] A7) e AR K-
ADOS 4% K—ADI-R & %F3He e =5 o] ga}o]
ASDE €3] Hdstarat g Zloln, EAle A4 tizat)
AESH PATFS BT vlutidel 23 AlA Al #7192}

=
ol& W= A

o],
A Z2h vl EE A3 245 B8 AR el el
Fgo] gzl felabl B4 vkt o) Aol

3} 2hg] Aojle] BEAL AT Al vkt 0 RS A
T T UR A0 ol AFET g ad WsE
 BRleb] FalMel Aow Holth P tkE Aol
TR Z0] vkl HA0] JotellA] zh g 9] 9
ol =oli= Aow BuE uh gtk ey 1
718 TalM = obd & A QA gobd wHEENE
Zo] A7 Aofle] U1Q1A] 2| geljo] Hokst stotelA] L}
A7} A}, w3 I el
D}s}\ﬂ 740] o].L] =Rt g].r/l—
itk sjAdsl7)= o) &

;XHE A Y ggkont Axo} gk *g

TEEHER 7R S FE

<)

[e)

gl 2AEUE DPT oA+

FoakAl o wokth ol AFtelA
AL A

Ola A7t ®are @3]z gofm 22 (thime-

rosal) & ¥E3Fsl= DTP o o] dlQl7tel] thgh =&
2 QYEEEH ol A Aol E9l¥l ASD FollA] DPT

o HFo] SABTE B4 B ol o] Aol AHgH
HRARORE & 47k ik ASD Beobt g FE
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Table 5. Infancy and early childhood factors of ASD, siblings, and control groups

neonatal factors ASD (n=70) SIB (n=53) TC (n=32) Y2/F p value
Mean (SD)/% F Mean (SD) /% Mean (SD) /%
Duration of breast feeding (months) 6.91 (6.89) 8.21 (7.26) 4.27 (5.42) 2.608 .078
Beginning age of weaning food (months) 7.84 (3.54) 6.66 (2.18) 8.08 (3.25) 2.630 .076
Hours of sleep in infancy 9.06 (1.12) 8.96 (1.48) 8.53 (1.62) 1.562 214
Insufficient vaccination (%) 22.9 3.8 375 15.544 .000*
BCG (%) 2.9 0 0 2.403 .301
Polio (%) 10.0 3.8 3.1 2.734 .255
HBV (%) 4.3 3.8 3.1 .055 973
DPT (%) 18.6 1.9 219 10.079 .006*
MMR (%) 29 1.9 0 .894 .640
Varicella (%) 4.3 0 0 3.628 .163
Clumsiness in movement (%) 7.1 0 0 6.366 .041*
Motor dysfunction (%) 7.15 0 0 6.274 .043*
Abnormality in MRI or EEG (%) 29 0 0 2.460 292
Encephalitis (%) 0 1.9 3.1 1.909 .385
Conjunctivitis (%) 7.1 1.9 0 7.406 .025*
Tic (%) 7.1 1.9 9.4 2.462 .292
Surgery history (%) 20.0 5.7 21.9 5.998 .050
Sleep induction difficulty (%) 18.6 3.8 0 11.877 .003*
Sending to sleep (%) 18.6 15.1 3.1 4.356 113
Shallow sleep (%) 14.3 0 0 12.980 .002*
Sleep walking (%) 2.9 1.9 0 1.929 .381
Night awakening (%) 5.7 3.8 0 .946 623
Daytime sleepiness (%) 1.4 1.9 3.1 .334 .846
Snoring (%) 5.7 1.9 0 2.760 .252
Enuresis (%) 5.7 1.9 0 2.760 252

x2 test for comparison of frequency and ANOVA and post-hoc Tukey test for analyses of differences. * :

p<.05. ASD : Probands with

autism spectrum disorder, SIB : Unaffected siblings, TC : Typically developing children

Table 6. Logistic regression model with 6 explanatory variables (All cases compared with control subjects)

95% C.|.for EXP (B)

B Wald df Sig. Exp (B)
Lower Upper
Anemia complicating pregnancy —20.263 11964.053 .000 1 .999 .000 .000
Sleep induction difficulty —20.310 9931.666 .000 1 .998 .000 .000
Sending to sleep —1.879 1.123 2.800 1 .094 .153 .017 1.380
Shallow sleep —18.402 11224.925 .000 1 .999 .000 .000
General anesthesia during cesarean section —-1.861 .820 5.151 1 .023* .156 .031 776
Conjunctivitis —20.118 11950.521 .000 1 .999 .000 .000
Constant 82.598 22596.249 .000 1 .997 7.446E35
* 1 p<.05
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