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1. Introduction and objectives of the Hokkaido Study

2. Introduction of two cohort profiles: Hokkaido and
Sapporo

3. Major findings
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@ Perfluorochemicals (PFCs)
@ Phthalates
@ Genetic susceptibilities (SNPs)
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Study (JECS)

5. BiCCA and WHOCC
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Introduction

B Our social environment is changing rapidly.

B Man-made chemicals are an essential component of
our daily lives.

M |n 1997, Theo Colborn warned of the dangers of
environmental chemicals, and adverse effects of
exposure to those chemicals in human and wildlife,
and environment are of growing concern.

B Especially, growing evidence of endocrine disrupting
properties of environmental chemicals were addressed.

B Early life exposure to these environmental chemical
might damage children’s health outcomes such as
growth, metabolism, immune system, etc.

HOKKAIDO UNIVERSITY

Trans-boundary movement of POPs

(Persistent Or

long-range
transport

where they have
never been used or

of POPs from
plankton to fish,
whale and white

(prodllJ(;:ed(;I bear in the north
Worldwide

pole
threats)

HOKKAIDO UNIVERSITY
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Introduction 2

M |n 1986, Barker and Osmond suggested the
relationship between poor nutrition in early life and
later risk for ischemic heart disease, which had linked
the importance of the intrauterine and early childhood
nutritional environment and later disease risk.

B Today, these concepts have been expanded from birth
weight to the entire fetal and infantile development,
which led to the establishment of the Developmental
Origin of Health and Disease (DOHaD) hypothesis.

B In light of these two groundbreaking concepts,
prenatal exposure to the environmental chemicals
might linger throughout one’s life.

HOKKAIDO UNIVERSITY

Main objectives of the Hokkaido Studies

1. To find the effects of perinatal environmental factors on
birth outcomes including congenital anomalies and
growth retardation at birth;

2. To evaluate the prevalence of allergic diseases,
developmental and neurobehavioral disorders until 13
years old

3. Toidentify a high-risk group classified by genetic
susceptibility (SNPs) and investigate trans-generational
epigenetic effects of environmental chemicals;

4. To provide scientific evidence for health policies based

on human epidemiologic data
HOKKAIDO UNIVERSITY
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Introduction of two cohort profiles:

1.  The Hokkaido Large Cohort
2. The Sapporo Cohort

HOKKAIDO STUDY

Study design: prospective birth cohort

8y

L 4 )
n ng ‘3y ay /[V ”

Pregnancy  Biriy FoIIow-up

Mainly Questionnaires

B Height, Weight,

B Asthma and allergies (ISAAC)
B Neurodevelopment

B Reproductive function

Registration Medical

Questionnaire records
Specimen Specimen
collection collection

36 Korea Institute of Child Care and Education
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The Sapporo cohort

Enrollment took place at one obstetric hospital in Sapporo from 2002
to 2005 (514 mother child pairs)

Strength
B Face to face developmental exam
B Many different environmental chemical measurements

Questionnaires and face to face
Cord Blood M Neurodevelopment,

S\
Materna! d .
. B Immune functions,
hair, Breast

Maternal

Blood milk [_ B Reproductive functions, etc. _]
gues‘tlon- Medical 0.5vyrs | 1.0yrs 3.5yrs \QI;‘
naire record

23GW ~ Follow-up

Neurobehavioral development (BSID-Il at 6 &
18 months, K-ABC & CBCL at 42 months)
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The Hokkaido Large Cohort

Muroran (2)

Hakodate (5)

Enrolled 20,838 pregnant women and their
offspring (Hokkaido population: 5,6 millions)

‘. ":_'
8
o S
et
e 2 erg
= by '-o
< Tokyo 7~
ﬁ_: & 'l:
& 4

Profile of the Hokkaido large cohort

Prenatal J [ At Birth } [

Infancy to Childhood } [ Schooler J [Puberty ’

Baseline .
Questio Eistix
a Record
nnaire
[ — —
Maternal
Maternal Maternal blﬁ:idr =
Blood Blood Gard
blood

<~

Exposure  Exposure
Measure  Measure
ment ment

Maternal Genetic
Factors
(SNPs)

[<13w 3rd Atginh

Additio-
nal
Question

-naire

Followup || Followup || Followup Followup

Question || Question || Question Question

-naire 1 -naire 2 -naire 3 -naire 3 -naire 3
re—

Followup Followup
Question || Question |

i -naired4 !

Face-to-
Face

Interview

4 M 1Y 2Y 4y 7Y 8Y
Bio- q a "
) Physical | Physical | Physical Allergy ADHD
I(\:Ah:aTlljcrzl— Physical  Growth || Growth | Growth ISAAC  (Conners3
ment, Growth Allergy Allergy Allergy Smoking R';')AF?S"/'_\%J
Allergy ISAAC ISAAC ISAAC Dust 1 .
Epigetics ISAAC Smoking | Smoking | Smoking sampling Life event, |
Child ‘s Smoking Phthalate ASQ, CBCL
SNPs WISC-1V,
nhospate psl

iSex-typed
i behavior |
| Onset of |
Puberty
i Medical i

History !
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Biological Specimens

Maternal blood

Cord blood
Child urine

Environmental chemicals
(PCBs, Dioxins, Organochlorinated
pesticides, PFAAs, Phthalates,
Bisphenol A, etc)

Folate

Cotinine

Exposure measurements for 2 birth cohorts

Hokkaido large cohort Sapporo cohort

Environmental chemicals

PCB & Dioxin (congeners) 364

OH-PCB (congeners)
Perfluochemicals (PFCs)

Chlorinated pesticides
BPA (Bisphenol A)

Phthalate metabolites

Phthalate metabolites

Phthalate & Phosphate
flame retardants

Me-Hg

Cotinine

3,200

maternal blood

442

426/250 maternal

cord blood blood/breast milk

- 372 maternal blood
maternal blood 492 maternal blood
11 PFCs *PFOS/PFOA only

= 346 maternal blood

84/286 Maternal/ cord blood

maternal blood
MEHP only

maternal blood 493

Child urine at 7y (plan)

housedustat 7Y - -

- 430 maternal Hair

Maternal blood
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Biochemical measurements

Folic acid*

Fatty Acids and trigricelyde**
Adiponectin, leptin**

IgE, IgA**

Thyroid hormones: TSH, fT4,
fT3(Hokkaido only)

Reproductive hormones: steroid
hormones (testosterone, estradiol,
progesterone), prolactin, LH, FSH,
SHBG, Inhibin B, INSL3

*Hokkaido Only, **Sapporo Only

Maternal blood
Maternal blood
Cord blood
Cord blood

Maternal and
cord blood

Cord blood

Genetic factors

Maternal and cord blood DNA

B SNPs: AHR, AHRR, CYP1A1, CYP1A2, CYP1B1,
GSTM1, GSTT1, NQO1, CYP2E1, MGMT, 5,10-

MTHFR, etc.

Cord blood
B DNA methylation IGF-2, etc.

B Epigenetics: lllumina 450K whole genome

40 Korea Institute of Child Care and Education
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Major Findings 1:

PCBs and Dioxins

HOKKAIDO STUDY

Dioxin and Dioxin-like-compounds

m pcppDs 5w ™ Some of the most toxic

oc chemicals known to science.
@cC
g =2 B Highly persistent in the
PCDFs = environment.

B Mainly formed by burning
chlorine-based chemical

N Co-PCBs compounds.
Dioxin-like i
PCBs M In Japar.1, main exposure
I 4 source is fish.
PCBs polychlorinated biphenyls
Dioxins
PCDDs (7 congeners) polychlorinated dibenzo-p-dioxins
PCDFs (10 congeners) polychlorinated dibenzofurans
Dioxin-like PCBs (Co-PCBs) co-planar polychlorinated biphenyls
Non-ortho PCBs (4 congeners) non-ortho polychlorinated biphenyls

Mono-ortho PCBs (8 congeners) mono-ortho polychlorinated biphenyls
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Decreasing trend of birth weight with higher
concentration PCDDs in maternal blood - Boys

Birth weight (g)

1,500 4

4.000

3.500

3,000 4

2,500

2,000 4

1.500

00 0s

Log10 Transformed Total PCDDs

1.0

B=-331.4 (-607.4, -55.5)
P=0.019

Birth weight (g)

Girls

0.0

0.5

1.0 LS

Log10 Transformed Total PCDDs

B=-126.3 (-384.5, 131.9)
P=0.336

Konishi et. al. Environ Res 2009

Decreasing MDI and PDI Scores at 6-month
with higher concentration of isomers of
Dioxins in Maternal Blood

MDI PDI
B 4 P B 4 P
<PCDD >
2,3,7,8-TCDD -0.150 -1.714 0.089 -0.105 -1.235 0.219
1,2,3,7,8-PeCDD 0.067 0.771 0.442 -0.036 -0.423 0.673
1,2,3,4,7,8-HxCDD -0.035 -0.394 0.694 -0.124 -1.462 0.146
1,2,3,6,7,8-HxCDD 0.023 0.259 0.796 -0.045 -0.520 0.604
1,2,3,7,8,9-HxCDD 0.002 0.026 0.979 -0.189 -2.284 0.024 *
1,2,3,4,6,7,.8-HpCDD ‘ -0.219 -2.395 0.018 *J -0.240 -2.749 0.007 **
OCDD -0.173 -1.864 0.065 -0.172 -1.927 0.056
<PCDF >
2,3,7,8-TCDF -0.050 -0.584 0.560 ’ -0.178 -2.175 0.031 * ‘
1,2,3,7,8-PeCDF 0.014 0.158 0.875 -0.196 -2.412 0.017 *
2,3,4,7,8-PeCDF 0.022 0.252 0.801 -0.046 -0.544 0.588
1,2,3,4,7,8-HxCDF -0.107 -1.199 0.233 -0.137 -1.615 0.109
1,2,3,6,7,8-HxCDF -0.099 -1.117 0.266 -0.167 -1.990 0.049 * ‘
2,3,4,6,7,8-HxCDF 0.026 0.302 0.763 -0.167 -2.012 0.046 *
1,2,3,7,8,9-HxCDF ND ND ND ND ND ND
1,2,3,4,6,7,8-HpCDF -0.042  -0482  0.631 -0.064  -0.763  0.447
1,2,3,4,7,8,9-HpCDF ND ND ND ND ND ND
OCDF -0.057 -0.656 0.513 -0.032 -0.390 0.697
Nakajima et al., EHP 2006

42
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The dose-response relationship between

ratio of otitis media until 18 month - boys

3 25%
2.5 2.2
o i
£ 2 1.6
w15
o 1
S 1
05 . for t =0.027
0 T T ]

1st quartile 2nd quartlie 3rd quartile 4th quartile
(reference)

OR (95%Cl) versus the first quartile (reference) in the logistic regression model adjusted for maternal
educational level, parity, infant gender, duration of breast-feeding, environmental tobacco exposure,

day care attendance and blood sampling period *P< 0.05 9 .
v pine P Miyashita et al., Env Res, 2011

prenatal total dioxin levels and increased odds

Short summary of findings: Dioxins

* Even relatively low level of dioxins exposure has adverse
health effects on offspring.

»Several different adverse effects, such as birth weight,
neurobehavioral development, history of infection until
18 month of age were observedat.

* Dioxin’s effects may exert in males but not or less
prominent in female offspring (similar to animal data

findings)

43
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Major Findings 2

Perfluorocompounds (PFCs)

HOKKAIDO STUDY

Perfluorochemicals (PFCs)

* PFCs are an organofluorine compounds with all hydrogens replaced
by fluorine on a carbon chain.

* They have unique properties to make materials stain, oil, and water
resistant, and their industrial applications are including water-
proofing, insulating agents, and in fire extinguishing foam, etc.

* Main exposure sources are drinking water, food, food packaging,

house dust (Holzer et al. 2008; Halldorsson et al. 2008; Begley et al. 2005; Bjérklund et al.
2009)

* Elimination half-life in humans are PFOS 5.4 years PFOA 3.8 years
(Olsen et al. 2007)

44 Korea Institute of Child Care and Education
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Maternal to child transfer of PFCs

*We have reported that there was a high correlation of
PFC concentrations between maternal and cord serum
samples, implying trans-placental transport.

High correlation of PFOS concentrationsin maternal and
cord blood samples
7
=__ 6
f—
SE s
s =
=
238 3
8 -
() = 2.
P o
=< i
0
0 5 10 15 20

PFOS concentration in mafernal hinad (na/ml)
(Inoue et al. EHP, 2004)

Concentrations of PFOS and PFOA

ng/mL m Maternal PFOS m Maternal PFOA
60

50 - 49

40

30 -

33
20
20 I iz 1ol 1
10 -2 7 E 2.6 2
o IL - K IL

DNBC ALSPAC MoBa Duisburg West Canada Korea Sapporo
Denmark United Norway Germany Verginia & cohort, A
Kingdom Ohio, apan pan}

\ }\ LISA
| I !

Europe us

Fei et al., 2010; Christensen et al., 2011; Whitworth et al., 2012; Kim et al., 2011;
Dong et al., 2013; Washino et al., 2009; Okada et al., 2013
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Inverse associations between PFOS and
triglyceride (TG) and fatty acids (FA) especially
omega 6 during pregnancy in maternal blood

120

o Tryclyceride 0 EFAs (LA+ALA)
| 1000
80 1 + { 800 - } %
-
% %1 § + é 600 -
F E
07 400 - } }
] P for trend <0.003 2001
0 : , T , P for trend <0.001
0
' ’ ’ ¢ Ql Q2 Q3 Q4
1200 + +
1000 1 Qmega 6 (LA+AA) o ., Omega 3 (ALA+DHA+EPA)
800 -+ } 60
= - %
£ i
Ef 600 % ; §=f 20 } } }
400 -+
200 P for trend <0.001 20 p for trend= 0.068
0 - 0 -+ - . ; o
Q1 Q2 Q3 Q4 Qi Q2 Q3 Q4

Kishi et al., EHP 2015

Inverse association between PFOS
concentration in maternal blood and birth
weight - girls

N=230
4,000

» W
1= o
S =]
S S

Birth weight (g)

N
[,
o
o

Fully adjusted :
Birth weight B= 269.4 g (95%
1,500 Cl: 465.7 - 73.0 g) log,, PFOS

2,000

1,000 N v .
0 05 1 15
Log (PFOS)

Washino et al. EHP2009
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Inverse association between PFOA and IgE
levels - girls

o

Residual log10-transformed
cord blood IgE levels (IU/mL)

-06 -04 -02 001 03 05 07
log10-transformed maternal
PFOA levels (ng/mL)

Cord blood IgE levels decreased significantly with high maternal PFOA
concentration among female infants.

There were no significant association among maternal PFOA and PFOS levels
and food allergy, eczema, wheezing or otitis media in the 18 month-old infants.

Okada et al. Environ Res 2012

Reduced odds ratio of eczema at 2 years of
age and PFUNDA (C11) -girls

Boys piortrend = 0.607 Girls P for trend = 0.016
1.8 1.2
— 16 " 1
g 14 1.20 1.12 1.16
812 1 ’ 0.8 0.67
7 el
Sos 0.6 02 0-p0
£ 0.6 0.4
g o4
0.2 02
0 — — e — 0
Quartile 1 Quartile 2 Quartile 3 Quartile Quartile 1 Quartile 2 Quartile 3 Quartile 4
Maternal PFUNDA levels Maternal PFUNnDA levels

Adjusted for maternal age, educational level, parental allergic history, infant gender,
breast-feeding period, and ETS exposure.

Okada et al. Environment Int 2014
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Reduced odds ratio of eczema at 2 years of
age and PFTrDA (C13) -girls

Boys p for trend = 0.744 Girls p for trend <0.001
1.4 1.2
g12 1 oko g 1
b1 07 0.86 . D08
=08 = 0.60
o < 06 0.51
Soe S 0.89
0.4
£0.4 £
So.2 802
0 0
Quartile 1 Quartile 2 Quartile 3 Quartile 4 Quartile 1 Quartile 2 Quartile 3 Quartile 4
Maternal PFTrDA levels Maternal PFTrDA levels

Adjusted for maternal age, educational level, parental allergic history, infant gender,
breast-feeding period, and ETS exposure

Longer carbon chain PFCs (PFTrDA, PFUnNDA) shows
effect of immuno-suppression.

Okada et al. Environment Int 2014

Increasing of PFNA, and PFDA levels
in Hokkaido cohort from 2003 to 2011

PFOA (C8) _ PFNA (C9)
E 25 E 25
2 2 . . g 2
g 15 . . ‘ g 15
£ . : sy !
§ 0s . ] § os H
€ o M — g ,
8 2001 2fb3 2 7 2 2911 2013 8 2001 2$3 2013
g 4 H < 05
[ro [T i
a . g o
-3 > .15
g8 Year = Year
= PFOS (C8) _ PFDA (C10)
E 3 Z 04
g . . > 02 . a 1
£ .5 . £
s - . —_— ) 2\5 - a
B =
z 2 l ) [ ] S o 3 2005 2007 281 2013
E 15 e i E 04 1 l
- ° e H — g 08 ' —— 3
s 1 ° S 08 ® 2
o Q
P ] S 4 I ] :
y 05 - .
o] < o M
@ ° . o -12 s .
& o & 14 . N
2 2001 2003 2005 2007 2009 2011 2013 < T
- Year - Year

PFOS and PFOA concentrations declined, whereas PFNA and PFDA levels increased
between 2003-2011. PFUnDA, PFDoDA, and PFTrDA were detected in the vast
majority of maternal samples, but no significant temporal trend was apparent.

Okada et al., Environ Int, 2012
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Short Summary: PFCs

1.

PFAAs are used in a broad range of consumer

products, and thus, they are detected in human body.

Even relatively low level PFOS/PFOA exposure affect
maternal lipid homeostasis, child birth weight and
immune system.

Adverse effect on offspring has sex differences.

Due to the regulation of PFOS and PFOA productions,
their levels in our cohort is declining, while other
PFCs with longer carbon chain, such as PFNA(C9),
PFDA(C10), are increasing. We should also evaluate
the effects of those compounds.

Major Findings 3:
Phthalates

HOKKAIDO STUDY
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Phthalates
* First produced during the 1920s, and have
been produced in large quantities since the
[ 1950s
/\ OR
* Used mainly as plasticizers and soften PVC
S~ % (polyvinyl chloride)
(@]
* The main source of phthalate exposure is
SRy (drmeryphthaEre):f & = caused by food ingestion (food contaminated
DEP (diethyl phthalate): R, R - during production, processing, packaging, or
Dgspgi;is)o-butylphthalatemR‘: storage), cosmetics and consumer products
—(iso-C4H,
DnBP (di-n-butyl phthalate):R, R’ = and indoor air and dust.
~C,H,
BBzP (butyl benzyl phthalate): R= .
Sty R, « Short half life but
DEHP (di-2-ethylhexyl phthalate): R, o
R =-GH, exposed continuously.
DiNP (di-isononyl phthalate):R, R’ =
~CHy

Inverse association between MEHP quartile
and progesterone and T/E2 ratio in Boys

Progesterone T/E2 ratio
400 e I (P4) 30-
= 300+
? } A1 ]
2 el
& 2004 { B { }
s } n,
‘% 100+ =
g
- ST, 1Y) . W
1st  2nd  3rd  4th _ Ist 2nd  3rd  4th .
»high »high
MEHP (DEHP metabolite) MEHP
p for trend=0.002 p for trend=0.101
adjusted for maternal age, smoking during pregnancy, alcohol
consumption during pregnancy, gestational age, blood sampling week
*p<0.017, **p<0.002 based on Bonferroni's correction Araki et al., PLOS one 2014
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Inverse associations between MEHP quartile
and Inhibin B and INSL3 in Boys

* %
]

g0 | ' Inhibin B o4 ! INSL3
g 60 g 4 E } {
= 40 E I ;:f 0-29 }
£ i 3
€ 201 Z 0.19
L | ' . low ool : . . low
P ond 3rd 4th 1st 2nd 3rd 4th N
» high > high
MEHP MEHP
p for trend<0.001 p for trend=0.003

adjusted for maternal age, smoking during pregnancy, alcohol consumption during pregnancy, gestational age, blood
sampling week *p<0.017, **p<0.002 based on Bonferroni's correction

* DEHP exposure in utero may affect offspring’s Sertoli cells, and
Leydig cell development.

* Atthe current level exposure to DEHP in human may affect boy’s
reproductive development. Araki et al., PLOS one 2014

Major Findings 4:

Genetic Susceptibility

HOKKAIDO STUDY
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Metabolic pathways of polycyclic aromatic
hydrocarbons (PAHs), eg Dioxins, Tobacco

. Yiydrocarbon receptor
L : o o0

~nNT: AhR nuclear translocator

Dﬁp.mﬁcftgqp [ B CYP: Cytochrome P450
60 %, GSTs: Giutathione-S-transferases
L]

3 SPDE : B[a]p-7,8-dihydrodiol-9,10-
. .. epoxide
Baccarelli et al. (2004), Rybicki et al. (2005)

High risk group: Birth weight and Maternal
gene polymorphism among the smoking
mothers

Smokers with certain genotype(s) (SNPs)
A

il ’ CYP1IA1 ARR

) 2 + i
< smokers CYP1A1 AhR GSTM1 GSTM1 CYP1A1l
® ., 0
=]
< g -50 || ] - —
t £
S % -100 [ ] | —
E c
= 2 150 |35 B
— * ok -171
2 8 ~200 -170 * ok
S 2 *
46 qq;) -250 rAm =737
S 8 * ¥ *
g -300

-350 ;315

Adjusted for maternal age, height, weight bef Icohol tion duri
prdgnancy, history of deffvéry, mewbort sex, gestationtal wedks, house meome oo e

* p<0.05 * * p<0.01 Sasaki et al., 2005
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Further directions: challenges

1. Itis necessary to consider multiple environmental
chemical exposure.

2. ltis also necessary to consider additive/protective
effects of various factors such as smoking, nutrition
(eg. Folate), socioeconomic status, etc.

3. Follow up the children to investigate the effects on
puberty, and even longer time period for life-time
effects.

4. Sub-cohort for measurements of biological samples.

5. Informed accent: How to communicate with not only
mothers but also children?

vironment & Children's Study

Japan .

Eco&Child

Study

Japan Environment and Children’s Study
(JECS)
Environmental Risk Assessment Office
Environmental Health Department
Ministry of the Environment, Japan
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Japan Environment and Children’s Study (JECS)

@ The aim of the study is to identify harmful factors in
the environment affecting children's growth and
health, and to investigate the relationship between
such factors and children's health condition.

@ The final aim of this study and government action is
to build a secure environment; where children can
grow up healthy and parents can raise children with
confidence in the safety of their environment.

@ Modeled from the Hokkaido Study. Japan :
Eco&Child

Study

m Study Locations: 15 unit centers =

IIOFNVREGLE SOMBCHBEFVOBEIH. HFIH, timE1=y Ft PR
CREDIA BN ENTNET, T Hokkaido Unit Center
ZNEFNOI=y MYy —OTATY bS50 5 —EBIERH. Sa pporo, Asahikawa and

IOFIBEZENDLKED EFTNET

° 12 e \ KI’Cam| area)
e N\
BEA=y Mg REa=y ey |\

EECHE

\ Wl { |

e
RE1-—y Mvs— ")
Eika=y Mg —

Pl anu

/ ERI-y M a—

\ / (CE5BEYAI7 £ 3~
\

wEa=y Meva—

“
SN

s<sen WINE
'\

- \
Y28

All unit centers
follow same
study protocol
and manuals.

T;:“,i{{i:ﬁ./ ’“ﬁ"*ﬂl e S— Each unit center
SEEN i is governed and
Az hEvs— establish a
; system to

o DG maintain study.
T TaFLRERL
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Community based recruitment

Recruitment: January 2011 to March 2013

B Mothers: 103,106 (Participant rate 79%) In Sapporo area, we
B Children: 99,133 recruited pregnant
B Fathers: 51,913 woman at two health

g Study Area care centers.

Expecting mothers living outside
of study areas are not eligible

Delivery in the vicinity of
mother’s parenthome A

: Cooperating Health Care Providers
4 : Other Hospitals or Health Care Providers

: Willing to participate

: Refusing to participate Regional Center

Kawamoto et al., BMC Public Health 2014

Study flow of JECS

o
eQuestionnaire g:“fa
eCollect mother's blood and v s Long-term Storage

baby at bith @& o
eCollect cord blood sample @ o
eCollect parents’ blood samples and s l
mother’s hair @

eCollect baby's dried blood sample @

eCollect breast mik @ ™

eCollect baby's hair @ of - l

1szmonms tlg eQuestionnaire (every 6 months) @ N
years o einterview (every several years)
eCollect envi tal samph -4 4 Statistical Analysis

Identify environmental factors affecting children’s health d

http://www.env.go.jp/en/chemi/hs/jecs/about_the_study/index.html

e
B Me Chemical
m eEvaluate health condition of ambhtbsboay
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Pregnancy
First trimester
Second trimester
Birth

1 month

6 months

1 year old

2 years old

3 years old

4 years old

5 years old

6 years old

<

—11 years old

12 years old
13 years old

Beyond

Follow-up Programs

Recruitment

Mother’s blood and urine collection: clinical blood test: and questionnaire (mother/partner)
Medical record iption; partner’s blood ion: and partners clinical test
Mother’s blood and urine collection: clinical blood test: and questionnaire

Medical record transcription; clinical blood test; mother’s hair, cord blood, and
child’s dried blood spot collection; and TSH measurement
Medical record transcription; breast milk and child’s hair collection: and questionnaire

Questionnaire (every 6 months hereafter)

[Home visit and environmental measurement]

[Medical (e.g. psy pment): blood test (e.g. thyroid hormone,
immunoglobulin); and blood and urine collection)

Now we are here!

[Home visit and environmental measurement]
[Medical ination (e.g. psy p
immunoglobulin); and blood and urine collection]

ent); blood test (e.g. thyroid hormone,

Blood and urine collection Sub-cohort: 5% of the total participants
1. Home environmental measurements
Interview and school medicine 2. Face-to face developmental exam

3. Medical check and child blood collection

Blood and urine collection

Data analysis and further rescarch

Specimen bank

Kawamoto et al., BMC Public Health 2014

BiCCA and WHO Collaborating Centre
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Birth Cohort Consortium of Asia (BiCCA)

9 countries, 23 cohorts

coco

@ FSKC f Q‘(kaido
& © \FCSD QMOCEH

. @ s.
® ®cHC o O, zppore
CHINA LWBC @REPUBLIC OF K JAPA @ TSCD
Nnmusc @ KOREA N @ +sc
NEPAL 8 @
C
O Sbalt @ T1BPS
@
TAIWAN @ TEC
@ TMICS
DaNang @ \/\con a1 PHILIPPINES
‘II;aDoCi O) @ CLHNS No. of children at birth
SRILANKA ’ ® <1,000
@ KcH MALAY@ Bienho ®
s y @ 1,000- 5,000
© USM BRIRMSKE
@ 5,000- 30,000

@ ouso

HOKKAIDO UNIVERSITY

Contribution to the global health

WHO Collaborating Centre

tlﬁ// for Environmental Health and Prevention of Chemical Hazards
‘A (designated 22 April, 2015)

TOR (Term of Reference) 1
Assist WHO in developing capacity of selected countries in this region
on survey and research methods of chemical exposures on population
to prevent chemical hazards and diseases.

TOR 2
Contribute to WHO's work to translate research findings and evidence
of chemical exposures and health into guidelines, manuals and
training modules.

TOR 3
Support WHO in training courses and raising awareness about disease
prevention of chemical exposures for vulnerable population.

HOKKAIDO UNIVERSITY
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Study team in Hokkaido University

Center for Environmental and Health Sciences

Principle Investigator: Reiko KISHI

Collaborators: Chihiro Miyashita, Sachiko Ito, Machiko Minatoya, Sumitaka
Kobayashi, Keiko Yamazaki, Shinkichi Nishihara, Houman Goudarzi, Nahoi
Tamura, Sachiko Kobayashi, Tomoyuki Hanaoka, Tamiko Ikeno, and administrative
staff

Research Collaborators

Hokkaido University

= Graduate School of Medicine: Seiko Sasaki, Tadashi Ariga, Hideaki Shiroishi, Takahiko
Mitsui, Katsuya Nonomura, Kazutoshi Cho, Norihiro Minakami, Hiroshi Shimizu,
Toshifumi Nomura, Satoshi, Konno

= Graduate School of Veterinary Medicine: Mayumi Ishizuka

= Faculty of Agriculture: Hideyuki Matsuura

= Graduate School of Education: Harumitu Murohashi

= Sapporo Medical College: Toshiaki Endo, Sonomi Nakajima

Environmental chemical measurements:

= Fukuoka Institute of Health and Environmental Science: Takashi Todaka, Jumboku
Kajiwara

= Hoshi University: Hiroyuki Nakazawa

= IDEA Consultants Inc.: Jun Yamamoto, Toru Matsumura, Futoshi Mizutani

= Nagoya University: Tamie Nasu, Hisao Naitoi

JECS

= Asahikawa Medical University: Yasuaki Saijo, Kazuo Sengoku, Eiji Yoshioka, Yasuyuki
Kawanishi

= Japanese Red Cross Hokkaido College of Nursing: Yoshiya Ito

HOKKAIDO UNIVERSITY
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(ref. J Epidemiol Community Health 2012:66:41-8. Int J Epidemiol 2012,
41:405-13. Addiction 2003,98:1513-20. Alcohol Clin Exp Res 2007,31.276-84.)
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(ret. Pediatr Allergy Immunol 1994,5.88-94. C//'/? Exp Allergy 2004,34:1678-83.

J Allergy Clin Immunol 2009,123:1355-60.,)
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2@ 2L
20081 A2 CHj4tot
Aol SF o F
e 26.7% (365/1,367)
HA0 OpAILE A} o
Doxoz DMIXI e 31.8% (435/1,367)

41.5% (567/1,367)

79.3% (1,005/1,267)

20.7% (262/1,267)

2ol gFet 20f ¢
HA
oot 25 of
oropAl 1.00
Op Al 1.79 (1.06-3.03)
LAHo =
ofofAl 1.29 (0.76-2.20)
(A, 2R/+R
oftt} 2= oj  0.93 (0.54-1.61)

household income, and ETS

1.00 1.00

1.00 (0.75-1.33) 1.18 (0.87-1.60)

1.14 (0.87-1.50) 0.89 (0.66-1.20)

1.07 (0.79-143) 0.86 (0.63-1.18)

aOR: adjusted for sex, region, parental history of allergic disease, maternal education,
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*1.31

F3EX(+)

Aot
* Pvalue < 0.05

ojo

Ot} SF F X (+)

aOR: adjusted for sex, region, parental history of allergic disease
maternal education, household income, and ETS

]

= GF 20 LY Z7|He 2 J|H

| B

7|1H
S U IgE S7}

1) TH,; 8+ 2|, TH, cytokine B+
(ref: Alcohol Clin Exp Res, 2001,25:1221-30. Alcohol Clin Exp Res 1998.22:2205-3S.)

2) MFIAER|A St > EfO} H| GEat LR Eof
(ref: Pediatric Res 198519:12-4. Am J Obstet Gyneco/ 2007:197:2689.
Am J Physiol Lung Cell Mol Physiol 2009:296:L.510-8. Paediatr Respir Rev 2013;14:17-21.)

3) YRS M MBS B, IY AW, 294Q YL S
St 7ksY 371

(ret: PLoS ONE 7(8): e42710)
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1.26 (0.83-1.93) 1.33 (1.06-1.67) 1.25 (0.99-1.59)

0.95 (0.58-1.55) 1.05 (0.81-1.36) 1.37 (1.03-1.81)

of

—

0.72 (0.44-1.15) 0.83 (0.65-1.08) 0.91 (0.69-1.19)

aOR: adjusted for sex, region, parental history of allergic disease,
maternal education, household income, and ETS
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SOCIOECONOMIC STATUS
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A2 AHIX| E(SES)2F 27| &2 23 st
» X2 $EZE HMAECE OIEL D EH QHE 7
. OIETIEHS MY ST WA Eo,
el 2 AR ANt AEjof w2t TS WE 7Isdo| =2
= CHEER study in 2005-2006,
ol mE ey e R& el sl 2=t
ik OtEmm|f o mu| R (u|FHSZHAL Ad
OrR® | I OR? CI OrR* | I OR? I
S a=0|3f 1 1 1 1
BEgen 1.170- 1.040- 0.983- 0.890-
.mzojar | 1374 ye13 | 1250 | 5oy | 1381 |1 g4 | 1126 | 4 456
2o jstolAH 1.471 11277020 1.298 11'25%%' 1.473 12%723; 1.249 11'%1;;'
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Haxt, HEF
AR E|
MH| £, ZHof, Bt R, J]E
Z, 714, &<
ok HIEAE
ior1x 2 AIZE
<40 A|ZH
41-50 A|ZF
> 50 A|ZH
Ao F /st
op X HFEE (
ottt X H S/
Xt HEF
NEL
MH| £, ZHf, Bt R, J]E
], 714, &<
Oftt} H| %Y =|
ottt 15 22 AIZH
<40 A|ZH
41-50 A|ZF
51-60 A|Zt
>60 A|ZF

i
M p
ofn

H
ofm
a
2

Ay
1.24 (0.75-2.06)

1.00
0.78 (0.31-1.93)
0.50 (0.15-1.65)

0.30 (0.07-1.34)

1.00
1.11 (0.48-2.56)
0.55 (0.15-2.04)
0.95 (0.56-1.62)

0.45 (0.17-1.24)

1.00
1.23 (0.71-2.12)

1.02 (0.58-1.80)
1.18 (0.68-2.07)

1.00
0.61 (0.34-1.10)
0.54 (0.28-1.02)
0.82 (0.44-1.54)

Y 27|H|H
0.84 (0.64-1.10)

1.00
1.09 (0.69-1.72)
0.77 (0.43-1.41)

1.17 (0.66-2.09)

1.00
1.11 (0.71-1.73)
0.62 (0.34-1.12)
0.78 (0.60-1.03)

1.21 (0.78-1.87)

1.00
1.05 (0.79-1.40)

1.01 (0.75-1.36)
0.92 (0.67-1.26)

1.00
0.86 (0.62-1.18)
0.73 (0.52-1.03)
0.93 (0.64-1.34)

otEmm s
1.12 (0.84-1.48)

1.00
1.22 (0,76-1.98)
0.87 (0.46-1.65)

1.28 (0.71-2.31)

1.00
1.28 (0.80-2.06)
0.80 (0.42-1.52)
1.15 (0.86-1.54)

1.20 (0.76-1.90)

1.00
1.14 (0.84-1.54)

0.99 (0.72-1.36)
1.22 (0.84-1.70)

1.00
0.91 (0.65-1.28)
0.93 (0.65-1.34)
1.07 (0.62-1.69)

aOR: adjusted for sex, region, parental history of allergic disease, maternal education, household income, and ETS

4 Al B2 sta a0f LY 27| E et AL

0x

HAl S5 gu2suE  HE otEmmsy
CREE
asSstn ojok 1.00 1.00 1.00
HE2C) 1.23 (0.74-2.07) 1.30 (0.96-1.76) 1.16 (0.75-1.79)
CHstm O] 4f 0.96 (0.56-1.64) 1.42 (1.06-1.92) 2.00 (1.34-3.00)

1.00 1.00 1.00

HEcH 0.36 (0.18-0.72) 1.14 (0.82-1.60) 1.04 (0.64-1.69)
st 0.67 (0.37-1.18) 1.14 (0.81-1.59) 1.29 (0.82-2.03)
CHErSd O] A+ 0.92 (0.41-2.06) 1.10 (0.68-1.78) 1.09 (0.58-2.07)

aOR: adjusted for sex, region, parental history of allergic disease, maternal education, household income, and ETS
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225t OfE, MBI Ol
Hl 63 SIROISIS SHACHS]

=Y Al FE JEfot 20 227" et AEd

2k
HA L ERIEI OLEm T Y
e 49 el
N 1.00 1.00 1.00
HAMl 1.33 (0.83-2.13) 1.11 (0.86-1.43) 1.00 (0.76-1.32)
H/EM == "M 1.13 (0.50-2.56) 1.29 (0.82-2.03) 1.06 (0.65-1.73)
AR (ALEH, BEAD) 1.22 (0.46-3.29) 0.76 (0.43-1.34) 0.97 (0.52-1.79)
AF =4 9F
chE ey 1.00 1.00 1.00
OlItE 0.70 (0.36-1.38) 0.90 (0.60-1.35) 0.97 (0.63-1.50)
Al 0.53 (0.21-1.33) 0.69 (0.41-1.15) 0.67 (0.39-1.18)

CiM|CH, @ o AR 0.85 (0.35-2.07) 0.84 (0.49-1.46) 1.08 (0.60-1.93)

QluFZ=El x| 1.00 1.00 1.00

ol EX| Y 0.98 (0.60-1.59) 1.08 (0.83-1.42) 1.24 (0.93-1.66)
AT/ D EX| S 0.69 (0.23-2.06) 1.18 (0.70-2.00) 0.93 (0.52-1.69)
=/0|7}K| 1.70 (0.54-5.36) 0.52 (0.20-1.20) 0.58 (0.22-1.59)

aOR: adjusted for sex, region, parental history of allergic disease, maternal education, household income, and ETS

Y Al &5 8 X|E3} 20 2 =27 EH et} AHEhd
Al

HA L ERIEI OlEm IRy

YW 7T AS

20092k21 0|5t 1.00 1.00 1.00

201-300%H2! 0.94 (0.57-1.55) 0.98 (0.73-1.30) 0.96 (0.71-1.31)

3002H] O] Ak 0.61 (0.35-1.05) 0.74 (0.55-0.98) 0.88 (0.65-1.20)
A9 HEM

5,0002t2] 0|5 1.00 1.00 1.00

50012+2] - 1 2l 0.73 (0.42-1.28) 1.04 (0.76-1.41) 0.92 (0.66-1.29)

1 21 o] 4¢ 0.80 (0.45-1.44) 1.25 (0.90-1.73) 1.01 (0.71-1.43)
CEY

1= 1.00 1.00 1.00

3,0009+31 O]t 1.56 (0.91-2.69) 0.97 (0.73-1.35) 0.98 (0.70-1.36)

3,0002+21 O] &+ 0.80 (0.39-1.63) 1.01 (0.72-1.43) 0.89 (0.00-1.28)
o xg

1002t oS} 1.00 1.00 1.00

101-150%H! 1.28 (0.74-2.22) 0.99 (0.73-1.35) 0.91 (0.65-1.26)

151-200%2H! 1.19 (0.63-2.24) 0.83 (0.59-1.16) 1.13 (0.79-1.61)

200231 O] A+ 1.65 (0.81-3.38) 0.87 (0.59-1.27) 1.07 (0.71-1.62)

aOR: adjusted for sex, region, parental history of allergic disease, maternal education, household income, and ETS
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(ref: American Journal of Preventive 50 31

Medicine 2010, 39(3):263-272) zg 30

29

s .. 2007 2008 2009 2010 2011 2012 2013 2014 2015
1471 :

2015 gata in COCOA
MBI ATISE MEf 22

> M, 718Es = E 44 > Zdde A, HA HA dY Nt
S UY 2| BB BT} ref: BMC Pediatrics 2009, 9:53)

27| "2 o dE Hol2 ERED ey de F ¢
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Early life risk factors regarding to intestinal
microbiota for allergic disease or atopy

aOR 2.5
2.3 —
2.1 i i
1.9 ® asthma diagnosis
1.7 i
1.5 ~ mAR diagnosis
1.3 i all allergic disease
é; | | I = gtopy
ol R N
00 a [eriskt
N N SN N isk factors :
O@@ & O\\q’ O\\(b 1. Caesarean delivery
N & & & i
@ @ @ & 2. Formula feeding
xé\g 4\\‘%\{‘ '\\%\l‘ ;\\%\l‘ 3. Antibiotics use
Risk factor number during infancy

» Asthma(aOR, 95%CI: 2.234, 0.858-5.871), AR(2.167, 1.037-4.376), AD(1.392, 0.665-2.911),
Atopy(2.469, 1.147-5.317)
« Adjusted for age, sex, parental income, parental history of allergic diseases, BMI, and

exposure to tobacco smoke. Seo Ju Hee et al. AAIR 2014
AL O a = ol S
OjHL| +=7JE 3 22 e[t

4 Ef
|

A0 2| 27| Heat A

= = - O
Hy Y 27|H|Y OoIEIIEY
=M 3 67U $9HE
Mmoo 1.00 1.00 1.00
849 1.79 (1.13-2.85) 0.98 (0.77-1.25) 1.11 (0.86-1.44)
2o49 1.99 (1.07-3.69) 1.14 (0.81-1.62) 0.92 (0.62-1.34)
X2y 1.46 (0.96-2.22) 0.74 (0.59-0.93) 0.81 (0.59-1.11)

aOR: adjusted for sex, region, parental history of allergic disease, maternal education,
household income, and ETS
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aOR 3
25 *2.39
2 m 03|
1.57 +1.58 | 1:_22| "
1.27 32| o]d
100 1.00
HA Tt UY2I7|H|H XITH OfEL|m| Y Xt

* Pvalue < 0.05

aOR: adjusted for sex, region, parental history of allergic disease, maternal education,
household income, and ETS

_C|>_| '6;! QIX}: ;-"%l-:gl__-! 7H' 1*." 0| H Pvalue for trend<0.001
=
=

aOR 6 M| AL, 6742 o|H™
5
4
*3,02 m 2|t o7y
3 1&g Ixt 17)
1.81 I AKX} 274
2 = 915 QX 37)

1.00

—1—:-

0 _

aOR: adjusted for sex, region, parental history of allergic disease, maternal education,
household income, and ETS

* Pvalue < 0.05
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o

Psychosocial problems and allergic diseases
from cross-sectional studies, Korea

School children with allergic ds :

« Externalizing problems in asthma

* Internalizing problems in asthma & AR
» Low social adaptation in AR & AD

* Positive relationship between atopy and
behavior problem especially in boys

B

Allergic
disease

Park JA and Kim BJ, et al. Int Arch Allergy Immuno/ 2011,154:249

School children with AR and AD :

* Emotionally reactive

* Attention-deficit/ hyperactivity disorder
* Sleep problems

» Somatic complaints

» Anxious/depression

School children with asthma
and AR :

« Higher relative risk of
asthma 1.60(1.30-1.96) and
AR 1.38(1.12-1.68) in ADHD
regression model

Chang HY et al. Allergy Asthma Immunol Res. 2013/5(5):315  Kwon HJ, et al. BMC Psychiatry 2014:14.70

OfT{L| EIRt/3tY U U AEd| Ao}
Aot L 27| Hetal Bk
X Al AP =7|HY OtEmImEH

=

1ic}
rz

of
fildl

/8t

09

S AEYA ¥ (PSS)

0-24 1.00
24-29 1.11 (0.64-1.91)
30-50 1.19 (0.71-2.01)

1.16 (0.92-1.47)

1.08 (0.82-1.44)

135 (1.03-1.78)

1.25 (0.97-1.61)

1.00

1.00

1.44 (1.06-1.96)

140 (1.04-1.89)

aOR: adjusted for sex, region, parental history of allergic disease, maternal education,

household income, and ETS
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T MY U HA TG HE

- "1 L= ==

20134 20144
Mo, 1HOo|2tE 15.0% (236/1,591) -
23| O|AF Mo 12.0% (132/1,582) 13.1% (182/1,393)
33| o|AF M 8.3% (132/1,582) 9.3% (130/1,393)
HAl FICh 6.5% (102/1,572) 7.8% (110/1,414)

Kessler S2X & (K6)

9. Aske &4 A4 P9 FU o LA o AR WalEWR

LTI e
1) &kt srt? 2 ®© Q@@ @® G
2) 4RI ? @ @ ® G
3) A RS UN? 2 @ @ @® G
4) iAol R =AU 2 ® Q@@ ® G
HUF giA 2 45 /1o W gelsdr O @ Q@ @ G
6) A7) ANl HA gl EAg sy O @ Q@ @ @
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Set & zzt

o
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x |
AMZ AEHAQL SHSTT| Y
=13 S Ol &
(e HF > 32])2| ¢l
StEST7| M4 (2013) SHETI| M4 (2014)

M AEHA 1.00 1.00
(Kessler SXE < 19)
MH AEHA 1.90 (0.99-3.68) 2.14 (1.10-4.17)
(Kessler SXx > 19)

aOR: adjusted for sex, region, parental history of allergic disease, maternal education, household income, and ETS
SST7| HAl : HuA HE 33 oy

aOR 2.5

2.14
1.90

2
1.5 m Kessler

1 EHE <19
0.5 M Kessler

0 LE2NE > 19

stEM™7| H4 (2013) 37| HA (2014)

2 AERA0 ot A0 2| EE 71H

b A
Maternal
To— Stress -
 — | —
P

Maternal H-P-A axis dysregulation

_ Epigenetic change

Fetal H-P-A axis

Oxidative SR
dysregulation Stress Ueutire
\ developmental

Inflammation change

ANS

Skewed immune
dysregulation

development

—— —

Allergic diseases
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7}. OFHHX| FsHHH

= OfH X| &S| &HOl= 40| Mot T MK 2| Hzt HEHE 2
7] &Sl 1 ~4X7HX| Q| RIE2E AR

o L] 210, 58 Likert 8%, 47| 2o =2 3o

e It 255 OMHX| 7t XAtHe| AT L7 =2 AE 20
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2. 58 =4

Lt. O{H{L|o| ZBWEE

s 4Kt HE O =&k RKMSS(Chung, 2004)2|

[

47
O] B3, 5 Likert &, M40t 5242 ABUELI} &8

a MZ|E Cronbach's o = .92

|:|-. gx-lx—l OI=° EHE
s 4XtE £ 0ff =& Tt PSQ (The Parental Style Questionnaire)2| 9&%t
o OJHL| H7}, 57 Likert Mk, B 2258 288 |50 ==

o AMZ|E Cronbach's o = .82
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3. Ot X| QS EO{ (2%} 00 58" 1
4. OFHX| ¥ &0 (3%t ) .08 47" 64" 1
5. O X| ¥ Ao (4%} ) .09 46”7 58 65" 1
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oH MEQOI(E) X2 df p TLI CFl RMSEA
E¥PN|
e kel T 73.06 8 .00 .93 95 11
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x7|X|, Hetg
MAHSI D H 42.19 5 .00 .96 95 11
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oI 3.73%xx 07* -.03*
A AQrrx 35w 02
7| K|-#Hztg = - 13(- .37)
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R FR-ARIE M2 S (64 .07 18 .02
Ot X| o] ZSFEO X7|X|-HA=TF (4%} .63** .06 50%*
Ot KXol R EY Hots-Hd=0F L (44}) 1.90*** .34 1.16*
OtHHX| o] Y& O] Ot —A=THF & (4K}) 6.63™ 2.24 1.27%*
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* CiXte 7tF0|M ofHX| S 0l2] T3

v OFHH X| 2] X[X|= Xt Ciet LS| BlAEE =&
(Belsky, 1984)

v Ot X| 7t 2=0] GOl EHEF=E oL o] H=ZO0|
Of&l(Hohmann-Marriott, 2011)

b

v ES0| CiTt OfX|o| TAIT XY ojB{L|o] ¥GAE
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Lamb, 2010)
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v Ao AN 2 FO|SHA| U}, ZHEH QI
TS O|X|= Z{O 2 LIEF (Falbo & Polit(1986)9F 2|
vV X2 M dFEE2 "N 2tA Sl Ho 2,
- Ao el HeskE "N 2HA|
- CHo HOI(HZ, dY, 7tFo| HEl, 29| XHEH
e S)dF "N BHAIol EH 7He| 2HA|,
- AN 2tAe Ho el 7 elel etdEo O|X|= g
(Dunn, 2004)
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o FFEHH7t S7t5tL, Ot X7t FESEHAHE
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Hel dFEIEE 20|A =
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Hoj2- B4 Y-94F(2013). ¥ A £ 70| SH:A0| YL OjX|E

259-277.

Fz2h2011). S Sotaty Ao
A&2(2008). f R Aol H4/H[Eut

AFSIEX/E A 33 111-134.
SAE(2015a). [EAE HEXtR] 78 11 ol &0 =52 MAlet et=al Qg 3 M.
EA|H(2015b). QTS T A} http://kosis.kr
Belsky, J. (1984). The determinants of parenting: A process model. Child Development 55, 83-96.
Bronfenbrenner, U. (1979). The ecology of human development: experiments by nature and design. Harvard

University Press.

Cabrera, N. J, Fitzgerald, H. E.,, Bradley, R. H., & Roggman, L. (2014). The ecology of father-child

relationships: An expanded model. Journal of Family Theory & Review, 6, 336-354.

Cox, M. J. & Paley, B. (1997). Family as system. Annual Review of Psychology, 48, 243-267
Dunn, J. (1983). Sibling relationships in early childhood. Child Development, 54, 787-81 Ek“[“g}-m

qu YONSEI UNIVERSITY

4

SEN. /21T, 184), 35-61.

=
=
=W A SAA: AS|ZBHY 40| [HE A0|E SHo=.

101




225t OfS, NEBI= Of
H 63 SIROISIHY SHaCHS]

Dunn, J. (2004). Sibling relationships. In P K. Smith & C. H. Hart(editors), Blackwell handbook of
childhood social development(pp. 223-237). MA: Blackwell.

Dunn, J., Kendrick, C., & MacNamee, R. (1981). The reaction of first-born children to the birth of a sibling:
Mothers' reports. Journal of Child Psychology and Psychiatry, 22, 1-18.

Falbo, T. (1992). Social norms and the only-child family: Clinical and Policy implication. In F. Boer & J.
Dunn(editors), Children’s sibling relationships: Developmental and Clinical Issues(pp. 71-82).
Lawrence Erlbaum Associates.

Falbo, T., & Polit, D. F. (1986). Quantitative review of the only child literature: Research evidence and theory
development. Psychological Bulletin, 1002), 176-189.

Fincham, F. D. (1998). Child development and marital relations. Child Development, 69(2), 543-574.

Jiao, Sj., Ji, G, & Jing, Q. (1986). Comparative study of behavioral qualities of only children and sibling
children. Child Development 57, 357-361.

Hohmann-Marriott, B. (2011). Coparenting and father involvement in married and unmarried coresident
couples. Journal of Marriage and Family, 73(1), 296-309.

Lamb, M. E. (2010). 7he role of the father in child development (5th ed.). NJ: Wiley.

Polit, D. F, & Falbo, T. (1987). Only chidren and personality development: A quantitative review. Journal of
Marriage and the Family, 49, 309-325.

Sarkadi, A., Kristiansson, R., Oberklaid, F, & Bremberg, S. (2008). Fathers' involvement and children'’s
developmental outcomes: A systematic review of longitudinal studies. Acta Peadiatrica, 972),
153-158.

Shaffer, D. R. (2009). Social and personality development(6th ed.). Cengage Learning.

Teti, D. M., Sakin, J. W., & Kucera, E. (1996). And baby makes four: Predictors of attachment security among
preschool-age firstborns during the transition to siblinghood. Child Development 67, 579-596.

Zajong, R. B, & Markus, G. (1975). Birth order and intellectual development. Psychological Review, 82, 74-88.

SIAILH STl

YONSEI UNIVERSITY

102




ShR0SIE Shaths]

Ml 62l

acHid
=

L%
[

L sok
5

<t
ER

oo

~d






| FHEES | 2] -0S7[H, |0t wAt £Y 21| #A|

o FFHS dopEdrt EF 42 = (2011d)FE 62 E(20
713 A AR AR (autoregressive cross—lagged model) 75,%’6]-03] 5*4’6]- q— o]o] ] }

2 7o) A3k A, 6xpdEolN BE-w8Y|T, fof, WA 54 7o) Aty e
BAT A3, 718 B4 ok S4u WS40l L vA R, WA BY EG o} 54
of Y= A= AR YEit, &4, 4AdE~6atde Alfol 2A H&-us7),
of, I B4 ASAAGE 243 A, ol AW Bg w8t ok SHL 7
7} ol A|3e] Bg- L8} fob EAlel folsi S mxE Aow vehieh Al
A, WS- me7lEe] B4 fof, Teln wAb B0 ASARE 2 2, ol Al
Ho| 18- 187 7he] B4 o) AlHe] fof B4T WAL EAo] Solat ke ulxA) o
© Aoz FHe B3 o] F A ol EAL o] FAIK Y] frotu &7 we] 54} 1
Ape] Bl Telm o] AHY AR A ol AHe] H&- W& U olF A%
Fo} BAo] FORt G MXA| S A0 I olefit ATANE EfE Bg
W57, fob, LAl WAREAYT AT AR} oof gt X&AQl FaFEel iRt =
o 9 T4 ATE 97 AN sk
ZFH0: E2-W=7|2 (Early childhood education and care), 7|2 EXM (Characteristic of
|nst|tut|on), S0t EM (Characteristic of young children), WA} EA (Characteristic of

teacher)
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2012W 3} 20130f| AA A|QYE7] AZSE 3-54] A R AL w8 B3-S FI%H
Wgoleh= ojulel Hzo] Tt 3-54 frobsolAl Fulss Srke Al ofu|E 2gtekal
Aok, FE Y = Ut 3-54] rotalso] ARl 34 AlAl= AghE ik
TAE wsagap ool ] Heawbygo]l FHEIths HolA 2ofrh dtkelg),
2013). 3—-54 AFE g ] AlgS ffste] A4S 20104 2,482 of A (A
3, Ale2s 2019) 20149 4% 1,500919) 7FEKANA, 1A%, o] AR, AeAlL 2013)0.
i 2 Fojo] Zlstel At TRo] elTbye] AR Slstel 41 WE U
%2 B3to] A G AWEGLT, T 4~5A7F SIRBlHESY, 2015) o]l
elay BERRAR A9 B S cep AR S0l W ABE ol -
AES Eato] Goly] Aol wgel AL Ak, Ao 7] SHbA Aol e
Tk HolH S SIS} U ERTTI | HARAR, 2013, p)

el Sistel B e ARA ST ) AR At ool A A
XJ%O}E%ZHE TES BN A w2 R A} B SaEeflA] HlEE
ef BEAbE, 2009, 12, 8). fohusr s BHSHAU foblof d &2 il
W O}O]%% Z5otuo Ak okl Ad Aol st (BE2E], Al 2012), Fotulo] ¢
o} AT OIS/ A f5ol wek BA etk RaT, 19, 85 1Y
% A ubgE 9leE, 2005). E3F Cunha®t E2E(2005)E Golrlo] 277}
8ol 17819 A FAF avE 7HA & Zlolghs o A¥E st
(HR28l, Alese, 2012, Q). o|9 #o] 3-54] AFE Felapg o] AlgE S3f frof
|7} A QE A 7o) Hoj tigh 7o) Aol ¥H4lo] B AL QITHEM, 2015).
FotuS7|e] Aof gt WA tl=+o] Hu|F-olul53 3] (National Association for the
Education of Young Children: NAEYC)olA ‘Ehdof Z3glst AlA)|(Developmentally
Appropriate Practice)o] thgt 7] QA W sPHA EASIE]Q11, Carolina Abecedarian

Project(Ramey, Cambell, Burchinal, Skinner, Gardner, & Ramey, 2000)2} High/Scope
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Perry Preschool Program(Schweinhart, Montie, Xiang, Barnett, Belfield, & Nores,
2005) 59 7|14 AES T3l =& A9 fokus TrIHo] o] o] 5t 4
of nA= 3784 AE Tl SEuEte] Aol fotusr]d B7F A (o]
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o8|, o]7]4, 1994, 1996; BFajel, o3t 1995)0) it AFE AFro R Golug7] o

WA ol B 2 HIAT, o F fotmgIo] foe] A8, A, o, el W
o YR 34 TS SO0 SPEWAD, 2005 V14, A, 9, 205 54

2001 240, 1999)0] X %H 0 o]oiHrt
%O}ﬂ%ﬂ% 2.59] Hojgk T2 Ile] A, ThA| Wakw §XAnt ofelo] et 2L Bg
871%0] A& ojulshs AC AR, 2015), YikHOR Z2Io] WS EH] 9

A = =
3 Qolog LxA Ay} 1A A AL AASHH(Vandell & Wolfe, 2000), -2 -2 WAk
o folo] ulg @ fobustel FEet mAk] W% AE St 2O golmelge] THA 5
e ZYHL, 19T B ol olnslued A AReE 1A 4T 4

=
% 5 TIRIHIWA, 2019, 53] WA WIS 295t

E3 A4 o, BE 5L =3 L w87 2
HHOR WRVFS okl FAZA folidil 1ie] B Eol7] 7 8 Kel0=
B3 QA% 2012), WA A B4 F WAL SRRt AU folusslwe] AE A
Ao FR 2019 FAT 5 YA A2 AT WA B Wl WA-foF 7k A
saga} fotmssiae] Wute] WAS BT FHACE Holol Brka Fstm gt

(Sabol, Soliday Hong, Pianta, & Burchinal, 2013). Fo}7|= A4S S84t 8749 3k
= Wol = Aj7|o| B2 7| WAl 549 Fh4] A 3y 4] ol fofollA| n]x|= FgF
2 o Aok fobs Euldt 718 Sud 542 ot A E A A sEof Faks vl

Atk Ap7h B A2 Sl =eiwtholds, Bds, A%, 2004; T, 2004;
SFAl<s, o]<4;, 2003; Decker & Decker, 1992; Greenman, 1998). Read, Gardner2}

Mahler(1993)= frofal=7|¢e] Auie] S2|4 42 fotollAl gAl ek52] 7|98 Al
sto] 229 AR des mopok sy, Ee)E] BT Am o] A2 wobe] ol F, A
—rob Aeagol Aol G Erhal FASI. Heka(1992)2 frotus7]d 2] A
2 o] web wgote] Fol7t wefulsAl Aot e BrEletl Aseg el ol 2 7|

Q.

o) oSS o] e 73ke] folo] wla) A812] AEAE o), 2X|2] |, A8
2] o] BE Fejol ] BAHA 450] B HolE o ol ms}am

WAL B4 F 4 AT BA-Fot ABAEE BYA A=A folelA G 712
o} a0l ojshel g R Ee MARSE WEo] k7] tite] o] tiet 2
47 Aolg B Qo] LA O] AT4W G o] Lom WA oFF ko] A}
g o ek 1 ol MASE AR B 58 1% 42 oL, i}
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ol QoA AlHo]al 2AHjon o] A AR oF= wioll= thA] A=t Qluist
= 59=E Yeldth(Anderson, Green, & Loewen, 1988; Midgley, Feldaufer, &Eccles,
1989; Ross, 1992; 71| 2015004 Z%1E). 3t Ha- 7| oA w&- 2 5 o
Ae] HBRGL FaH olRolAy] uhiel] mAR] ABAEL uhS Fadh wAe] WA =
Holt}, Belsky 2t MacKinnon(1994)«= frobeha W alA—rof 7 o280 A2 WA+
of 7+ A9 7|25 FASH, frolle BAll tigt WE/dol F7kske w7l wizell ol
A7) BAE S3 ARRISte] B obs U] ofe] Wl Fast 9% vE 4 ok
FA5} T} Elicker?}l Fortner—Wood(1995) % o 7] AQlyle] T4 o] =9
HA TAR-foF F SAAQ ARAEE ofs WS ST BAY 7|2E FARIThaL
Eries
old oA Fotals7|e] 43 wAre] S0l mhE Fotals7|e] Aol fofe]
G} k5ol WA= 9% AR d7e I YHo R TRt SHoA o] RofRTh(H R
7g, 2013). 2y Felabo] ERiE A S| dWA g} B upg 5o] wiFe| St
o ZRIY| o] AHA R Fopplttal Bashal(d2d, w3fv], dAI¢, 2012) R
o Etelal Feaby AR o]F fotugriwe] A Wl E Awd dAyte wget
AAoltt, & R Y AldS St foleolAl v FEY asi) Hgo] AlgEIL
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A e o A=A Q1 AlgYo| Hz Aego] AR} A Aup A ok Aol it
7F A O 2 YERA] oS o itk 2Eu g ol AR AE 7102 frotalsat
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elae) 29 WA SoFERIYl B Lol AZE AcEEL Ao A5t 1)
S AEEA TRlIAS S8 A4S B EhE o542 ojulek 2 4 ek
24, Falnl, AAY, 2012), ofof o] dtoA= A HuAFA] A R (Autoregressive
Cross—Lagged Modeling: ARCL)S ARE3dlo] HE- 87|80 EAo] fofo] EAT} WA}

oy,

o] B4 mAl= JRRE ok, ore] EA0] Hae il |He] 54, wAke] 540 Ulil
© I, WA Aol B us7|we] B4, fol nAls 9% 2 e A ¥
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ATEA 1. BT, fof, WAL BY 9] BAL ofuT}?
1-1) B 0871e] o] fole] B4l Ak JFe ojug
1-2) BE- 87|90 E4o| WAe] BAo] vAE GFL ofHarl?

1-3) TALS] o] fote] BAJo] ulX|t S ofuar}?

ALEA] 2, W& W&7|T] ol WAL A 7he]
FS e}

) 51_% WL 7| fof, WAL SAHL Ak Ato] et b A oR §R|EA?

~9) HG-7G 7|, fol, WAL B4 7he] A QAL ol L=

r

As AR Zate]] wht oW Rl 7

. ek

1. M

o] o= 20118~2018 0] FoPFMATFA(KICCE) oA 2ARE Fh=olFaid
(Panel Study on Korean Children: PSKC) 42Pd % (2011) 58 6XPA%=(2013)7F4] 371l =
AmE ARSI AA| 2,1507F FollA 2011 A= (4xpd) ol= 1,7547HE, 2012 (53Hd)
o= 1,7037}t, 121l 2013 F L (62FdA) o= 1,6627117}F ZodsioiT), oo sjEE= So}
O] A% Tt 3, 4, sAlof siFEn, H& w7 H FAbollE 2011 =(4xRE) o 80071,
2012 = (521 o]l 1,0187}, 181 2013 A (62d)ol| 1,2157 171 i sttt
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o AFHE THFIL AR F 4~6UE A5 BEIAYOH, A oF B F
A tfs i fobt thim Sl HAE SHEkES SHelglt, mASAL B
R a7k Bl Hsto] 59 AR Seehes Tyl B3] FAS D n4
of F7he: fotel AB o, e B4S Teiste] viAHct 2) B el A fot
of wer o] A3Hstck, 3) WA ol fotel Held Were ] 9tk gele] A
7H 2R gk ) B el GOl U T AT S U W SR PO A7} 9

-
fru
4
ox
[
<
%0
v

2) ROt E4
(1) w2 NEHE
o] AL oM ATLAS FolEY AR F 4~6AEE AR E Tealo] WAL
7 frotoll el SERh Eefjoke] Ao Akg 241 2HEsiqlrh o9k WHE AE-2 Fantuzzo
€1(1995)2F 8|9, A181%(2008)9] F3H& B2 ghobsud Atxlo] Adet Eef =
o] 5 AHg ZiE(PIPPS)% ol g5ttt ¥ 30EFOR 4 HER SHSEE AE o] 9l
o, FOBAE Y, EolHdl 1023, solthd 9rdtes FAH| Qlrk

O

:

(2) 712 MEE, Tt MBS

Bobo] 73 ABEeh FA] tat ABEE ol Bg- w87l duhtt 2747 Thy
T QNS HolFl HERA, o dAToldE SopgAcdTael FbEY Ar F
4~6AIE AES F83t0] ojoiu7l folo] Tjs) SHES Eojglon], ol clopir)
Sfato] ApgTH ERRE Z7h 1B 00(0]) F& Thit 7lee duhtt Folshizy e}
00(e) F& Th 719 A uht okl ek ol s 57 HEw S
Hotes TAEolr
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o] Qo BIAS] EEUS 1) BROR 2ARE SolgRTae] SolEad AR

- 3RS Bandura(2006)2] TSES(Teacher

Self—efficacy Scale)E EU= Ak} 7119-2(2008)0] Q25 413 £k gh=obadf
g Aol ARt skl ALgSIRlen, ool diel 5% Arr SHsl=S ik

(2) WA-RO HZEE

o] oAl WA-FroF AT LS 107 ZFCE RARE SopA A9 ofsud
Am F 4~ ARE BESIIY. WAool ATAE 39 F4 Bredekamp
(1985)9] ECOIE & 4=A3l Holloway$l Reichhart— Erickson(1988)9] 23S 71w=}
(1991)7} M3t AL EYE Sh=obsuld A--7lo] Ui $4ste] AMg-skelt), ool thsh
57 Hxg gHlEs AR e, folet tigtste B, sHAS st ", X

ApB1E AES WA Ao e, LAY HuAl B9V $E mystn ek

3. Xl &4

of rolMe AEAlol whet thEat 22 BAHE ARGl oM, AFEs SPSS 21.0
I AMOS 18,0 ZEIS o|§ste] LAt AA, B&-wS7|, foh WA 54 T
9 WAE AuE7] 98 F=orsald 62HAE(2013) ALRE ARSI 7 54 7He] Adth
IS dorolnt WA, frob S WA S0 Y& vixle 71 549 A
IS dothly] flate] fot 5491 Fefjo] FeAgt 71 Ao, WA A1S o} WA
54 e B} Aol eAE A74E FEHIOR s 71w 549 ek
& SHHQIOR st} 7t HQlEo] dis) the S & Ak E3t fot S0 JF
= WA wAF 549 ARl S dotiy] §iste] fof B4S F4 WjleR skl
WAL 53S SR so] Zh wclsel gt 9 g9 AATskI

A A5 (Autoregressive cross—lagged model: ARCL)S B4t 27| 3] Hux} A o =
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Ml 62 er=0FSmE Shari=|

R

HE|ofoF RITHEAIZ], HilAl, A7, 2007). XV@%’%ﬂi}Zl‘EEf‘é% FTHARE ol
sto] W= ke QA o] = Aok Hl w83 R, SHLAE AT AH
A AIZE Hsle] mhE Was 7] IS FAKCeE A5 4 o

%

g BAS Sl A7) 12 24 SO AR FA4, DD 90X FEA FUA)
S 3l

flste] 2527} Qe AR nAlE B
2 Tl ARESh= Zlo] AEg
(Enders & Bandalos, 2001) -%?g‘ﬂo}ﬂ‘jii ‘_XLEJEH—C,"E‘?_,ﬂ(qu information maximum
likelihood, FIML)-& ARESIQITE FESH & 9] A3t 2 gutsly] ¢sted X2 gk Ao

2|4 RMSEA, FEA3}A|4> CFI, TLIZ o, CFI, TLIS] ATE 2|4 JubA o
2,90 oJA, RMSEA+ 05050 £2 A= HriEmR o] 7|2, 2007, A
3], 2000; Browne & Cudeck, 1993; Hu & Bentler, 1999) 0 & 3jAs}3iTt,
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e

i
J“l oﬁL
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1. Bs-us7[E £ I R0t &4, wAt &4 Zief 2|

1) 2S-R0kmS7 |2 SX0| R0t SXoi| 0lxls FE
H5 8718 BRI Gob SR TR, Holya, BTy, /¥ HE

E, WA ASE) TR BAE 24T Yk the (E D ZTh

wAstd  S0|MSAE S0[HsH SO0EE 7|2 M3SE WAL MSE

wAery 1

S0|MEER 091" 1
=0|s) -085" —297" w
=0|H -102" —482" 374" 1

Tl Mee 148" 306 -109" -313" 1

WA NEE 134" 277" ~153" ~225" 563" 1

** p (.01

N
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Q) TABAL HoEAE(= 091, p(.0D), 7| HEE(= 148, p 0D 3L
A ABE(r= 134, pCODSE BAROE SOl A ABBAS Urehiom, Solgsl=
.085, p{ 019} Eo|HHA (= 102, p{ 0Dz FAHCE Fot

fol B4 F B} HEAE(NTAE, Hol¥, ot o] FFL nlA /)% =

(E 2) 7| EM(wA=A)0| Fote] el MSAE0| 0|X|l= et
Eaarale =i B 8 t F R
0| A 25969 37505 10032" 007
NEER TAIBHA 127 001 3167
Al-j\ Kk *%
o A 28971 26,417** 8.863 006
walskA -189 -189 2977
NS 15,195 20468 12.742" 010
SO0|he
WAIEA —154 102 —3570
o (01, ** p (001,

GE VoA B vie) o] Ef oA § moldeago disl
pC0D)°] 0.7%2] mjojgt A= Yeplen, soldsfo] disf wds
o] 0.5%2 vlvjet A¥ES yeRllth, I2|al ot diside adehg (712,742,

o
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i

PEAL EYHQIOR Slof 7 W50 tha] S|FHEAE AN ATk Tk (E 9T} 2,
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Ml 62 er=0FSmE Shari=|

(# 3) 7|2 EQ(nAetF)o] 7oto| 7| MSE, WAl S0 OjXl= Fet
&8s =gl B I t F R2
Il A 3.550 30354 27.065 021
NS WABA 035 148 5202
DA} WNES 3629 20650 22310 017
NE= WA 034 134 4723"
** p .001,

GE oA Bz vief o] 7|3 Aateof dhef adehg (727,065, p<.01)°] 2.1%2] v]
oet AEE yERdlen, wAb Aeo] diside adehg(#-22.310, pC0D)o] 1.7%2
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L
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TAE 4 552 TAROMYEHE
IMESKIPE! 1
o4 552 341" 1
WAROIAS AR 387" 677 1
* p .01

G yoA] B Hloh o] WAL WS HAHi= 341, pO)T TA-fo} ABH
$0= 387, p(ODT BAZOE GOl B8 ATAS Uehych

ChEoR WA B4 3 34 Ed Aot 4B GS vAE 7H B4
| 7)) Ariael GRS o] Slaf mp BN WA-foF HEAE 17k B
BIGLOR Bl 7| BERS SYUCIOR Stof 2 MIS] thef SRS NG A%

T (E 5% &,

m>~
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| FRILES | £S-AS7IE, K01, WA EA Zi0] B
(# 5) 7|8 E4(waetg)0| u 252, WA-FOF HSEE0| O0Xl= ST
Zads =l B 8 t F R
WA} A 19.114 30615 159202 115

ss4 WAEA 457 341 12618
TS0} A 29529 33078 213490 149
ASEE WA 757 387 146117

$okok D< 001

digs Uehlen, wAfrol Aoage] Hisiie adehd(#=213.490, p< 01)0]

(H 6) WAt E41t {0t E4 7| A
mES WA £y =0] =0| 7l WA}
S HISEE HIHE ok g MSE MSE
us s 1
A MBERE 67T 1
g ASER 161 205 1
=0|s) -126°  —174  —297 1
=0 ~128 —172° 482" 374" 1
I NsE 250" 236 306 -109°  -313 1
DA MEE 271 284" 2717 1830 225 563 1
** p (.01

(I 6)0llA H= Hie} o] algr AedS HoldTA8(r= 161, pC01), 7|8 AEE(r=
.250, pC.01), 22|l WAL S (= 271, p 0D TAHR ol H4 A E
UeRion, solsli(r= -.126, p{ 019} HolH (= —.128, p{ 0DI= FAXCE #9]
2 FASHBAE YERY. R aA-wol BRI Fol e A= 1205, p(.0),

sorgreiza 11b



225t OfS, NEBI= Of
H 63 SIROISIHY SHaCHS]

713 AT =(r= 236, p<01), T2]al WAL AS (=284, p{ 0)eh= EAHCE folgt
A AURAE dekon, SoPysl= — 174, p( 0D EoleFE(= —172, p 0D TH=

frot B4 5 Bl A (moldTAE, mols], moldd)d JFdS ujAe= AL E
A@g a5y, TA-FoF ATAR) o] AlA e dotEy] ) T AsAg-o] 3
N 392019l HolAtE A molag)|, woluhd ZfzRS FAMelo R slal WAL EA(mg
Tzt WA-Qof AE AR EHolo & slo] ZF WolSo| tal T A 3gEAL A
Algt A= ok (E 7)o} 2t

(E 7) WAt EMO| Kot e ASEt0| 0|Xl= Igf
A
N7 - I g f F R 4R
[

o) A 1.900 25386 52949 041

= 1 mAR0}
NPT T
=3 PPl 147 205 7277
A 34.134 24838 37807 029
solgsf 1 mARRof
gong 198 —174 6,149
A 18,199 195317 36963 029
So[E 1 pAlo)
gong 1B ~133  —6080

* 5 (01, p {001

(@ DoIA] B ufeh o] Ee HEXG 2171o] il WSS BAROR Fste] 3
FEAE ANG Fu, Eo AEAEG F molyEAgel s wA-fob HEAE
(P=52.949, p(.ODO] 4.1%9] WS vheplict. olshel wolehde] hajHw -

oF ABAL(F=37.807, p(.00D), (F=36.963, p(.00)0] 22t 2.9%0) Awehe ehyich
E3), fol B4 F /18 ABme} WA AR G mAL WA SH@S T

HA-fot AT A GRS Pobny] I 7l A

FAUOR S1a I B SYeloR sto] 2 WS thal wAA sl7iEAe A

Ak thy (E &I A,

-

X3

hE
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| SHILES | B2 TSI, Q01 DA 54 70| 2|
(E 8) WAl EMO| 012 7|2 MSE WAt MSE0| O|Xl= H&f
ii o sgwol g y, f F R aR
1 A 2954 22006 80775 062
o4 &5zt 044 250 8087
7|2 A 2714 178217 461127 069
M , @+ asd 0% 166 4415 007
TAFS0} - '
g;gg. 015 124 3.286
A 2,664 17738 106235 080
1 JT’L)\|‘—|?|—O|’ sorok
PRl 036 284 10307
A A 2.468 15680 61472 091
WAFR0¢t
2 yenm 024 185 4969 012
o4 szt 007 146 3.930
** p (.01, p (001,
(& 8ol Hi= ule} Zho] 7|3 AEwof dis] w &57H(F=80.775, p{.01)0] 6.2%2]
e L}E}lﬁim, T TGO R Ao} AEA %(HG 112, p¢.001)7}0.7%2] A5
< kel & 6.9%9 AWES ueRich WA Aswof| ois] wA-fof AEARE-

AHES AR W 761,472, pd 001)7} 1,2%9]

2. B -nR7[E 3 RO}
1) FRHS0| 7I=SA
artoleld 4~6AdE A HA- 871, fok, WA U FRUIEY T1EE

A @ AREALS The (T 99} At WA, BA AR} AFEREA /RS 2E5)=x] o)

olsl7] 9J5le] 22 71Z(Hong, Malik., & Lee, 2003)0] 275}t0], FIMLO| 24 1H-S A}

£3}7] o]Ao| 4~62PdE A7o] 7} Hold ol AxE slolsle; 1 Ad i A
tigto] 1.23 mjuk, Ml 596 njvke g A7 o] FA 7Pgolls AL Qs Ao By

AT,
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H 63| SI20MSIH SrH3|
(B 9) TQHQIO| Akt
1 2 3 4 5 6 7 8
1 1
2 077 1
3 022 085 1
4 020 009 009 1
5 006 -024  —036 268" 1
6 043 006 011 018 —044 1
7 051 017 —049 7387 2147 017 1
8 -015 010 —032 2467 664 —-010 248" 1
9 060 023 011 -017  -083 647 002  —022
10 0917 074 065 062" 105 051 1247 402"
11 057 1507 —011 0787 086 030 088" 123"
12 070 -033 083" 034  -18 155 035  —040
13 1197 —024  -072 022  -018 043  -032  —005
14 -0 —147  -019 010 014 -014  —008  —056
15 -047  -008  -085 ~ -026 -018  —100 -038  —02f
16 -116  -096  -018  —123° —-031  -028  -091  —033
17 -079  -051  -034 138 -072 042  —103  -088
18 -048 052 -107  -075 ~ —002  —125  —043 004
19 5047 053 —002 028 —016 020 063 —002
20 019 4377 049 035 033 022 052 050
21 027 -031 387 -020 002 1027 005 —003
22 375040 013 023 —006 034 027 —041
23 -027 3777 044 039 010 039 029 018
24 -010  —020 3417 047 006 074" 064 044
M 4,09 416 4.26 3.96 403 413 4,05 411
sD 69 62 62 69 70 677 67 72
Skew -821  —395 -1238  —-532  —570 =500 —422  —540
Kurt 1740 060 3,780 935 809 565 573 392
% 5 (001
1 WAISIA(AZD, 2: WAISIZ(5Y), 3: MASIZGRY), 4:7 12 MEE(4xf), 5:7|2 MEZ(5xp, 6:7|2 M
(6%P, 7: WAt MEE(4%)), 8: A MSE(5RD, 9: WAt MSE(6XP), 10:S0/ASER(4RD, 11:=0|ASX!
S(5x), 12:=0|4S 26X, 13:Z0[UoH (4R, 14:=0(4aHBXE, 1 -iOIH*OH(6X> 16 iOIB"E*(AiD,
17:=0[HE(5R}), 18:50[HHBX), 19: WA-FOt NSEEZ((4X), 20: WA-FOF NSEEZ(GXY), 21: WA
FOt MNSEZ(OR), 22: w4 SSAUR, 23: 14 SSUOAY, 2414 526X
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(& 9) AI%)

9 10 11 12 13 14 15 16
1
2
3
4
5
6
7
8
9 1
10 —001 1
1 005 285 1
12 1317 073 -014 1
13 028 -302 201 —057 1
14 -043  -179 =33  -015 359 1
15  —-083 030 03 =361 027 045 1
16 025  -516  -203° 058 5137 044 004 w
17 010  -285  —-508 026 2060 4207 007 265
18 —097 049 035 —482" 032  -048 4527 071
19 027 2017 049 029  —158°  —023  —048  —230
20 018 078 1467 —082 1187 —195 024 —074
21 1007 003 —059 196004 025 188" 037
22 —0% 2247 016 —004  —145 —001  -014  —197
23 039 1157 1600 -084  —-1020  -133 018  —103
24 073" -082  -015 1677 053  -033  —145 068
M 418 2.08 3.04 302 216 203 1.89 164
D 69 41 38 37 54 52 52 47
Skew  —494  —B15  —522  —1040  —745  —686  —493  —031
Kurt 126 2507 1920 5259 1686 1683 1282  —766
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X 62| st=0lSmE SHaLyE]

K 9) A=)

17 18 19 20 21 22 23 24
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17 1
18 023 1
19 046  —030 1
20  -226 061 035 1
21 062  -178"  —060  —042 1
22 -071  -016 6597 033 016 1
23 -145 008 049 6797 -018 029 1
24 -028  -135  -056  —004 677 -082  -018 1
M 1.43 159 4.23 4,22 4.24 3.88 383 384
D 40 45 47 46 48 48 47 47
Skew 253 391 612 735 728 —281 039 -310
Kut =553  —531  —409 148 -014 1605 1321 3475
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225t OfS, NEBI= Of
H 63 SIROISIHY SHaCHS]

o ST 2540l BY 3] RS 31 A B T ARG A2

wakgow, ol AZe 2 the (E 1003 P, Ee} Zo| By A= 4 vl

= AAEH E]-(Khne 2005), 238 7+] CFI AP0 HZ(ACF)S 010]51Y wj, =  010]A4F9)
L Apol7F YEA] = 45 @Al AHETAL 7Hshs 7 (A, Had, a8,
2015; A-8-71, o]7}o], 2014; Cheung & Rensvold, 2002)0l wa} ajA15FIT), o] o1Lof|A]
= WY 23714 AAA o2 B 7o) CFI Afo] H5-E AR Adt 0101339] gk Ao|7t
ERA] ot o] A E= AoR siAsiiltt. HFTHY 239 A A5 AduEd,
RO A7)0 WIZEE x*gho] 48197308 001504 FAH R oSt GA,
fkol .971, CFI9] gfo] 9798 Z=E o] ofF St Aes H o, EJF RMSEA| gk
o] .019% o} &5 A= g HoAFnh e HF AgE 1Y 232 5T 4
= A5E UEaL glon, 53] 574 FYA4, 1}7@?4741#01] et A= FUA, wAtg]
Al tigt A= 524, A4 U0l B dHshs 2o YEldth ol=dt &
e 718 54, frob 54, A E49 XV@?%ﬂi}Xl Angol Fh=obsuld 4~62hd e
7HA S| Aol Agdsithe A SRtk

(B 10) 7|HEY, ROIEY, WAEY 29| AP |2l HuXIX AR SHS| Mgl Xl

RMSEA

X af L/ CFHl (90% C)
2% 1 529.114%* 278 966 975 021
9% 2 52306 1%* 272 966 975 021
23 3 509,657 266 966 976 021
23 4 420,007+ 257 976 984 017
2% 5 408 568" 251 977 984 017
9% 6 413,939 253 976 984 017
2% 7 413939 253 976 984 017
03 8 420,365 257 976 984 017
2389 420,635 257 976 984 017

122 Korea Institute of Child Care and Education



o]

| FHEES | 2] -0S7[H, |0t wAt £Y 21| #A|

r

(& 10) A=)

RMSEA

X of 7L/ CH (90% C)
2% 10 420,650%* 258 976 934 017
28 11 456,453 259 972 980 019
2% 12 476,212% 260 969 979 020
2% 13 476,653 261 969 979 020
2% 14 476,779 262 969 979 020
28 15 479,515 263 969 979 020
2% 16 479,521 264 969 979 019
28 17 480,040%** 265 970 979 019
2% 18 480,204** 266 970 979 019
28 19 497,923+ 266 971 979 019
23 20 477,430 268 971, 979 019
2§ 21 477,963 296 971 979 019
28 22 477,987 270 971 979 019
238 23 481,973 271 971 979 019

*p (.001,

(2) A=A =8

HAEugor AYH 1Y 204 FRAFE A5, 11 Ay Arwel ARAsE
(29 219k R 13} ey, o] Ao B8 wS7|3, fof, wAl EAJo] A|He] Zito]
upet QP A 0 & RAEEAE ARt 1 AT} ok & 49} o], Al AU, 52}
U, 62bdw) o] ZA B8 u87]3 B4, foF 542 247 SAHCR {5t 9
oA A oR Yttt &, 42pdE0] H&- 18 7|3e] EAJo] 4xPA ] E%-ﬂ%ﬂi&ﬂ
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