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Cameron, Fish, & Glover,
1993; Schneider, Roberts, &
DeJesus 2002; Weinstock, 2005). oldl FA
& A= 24 Al AT HPA F9 wHE
o gt AFElA] ZolE F YUt A&
of EA Al AFo] R& Holso] E2
o Hlal] Aelq 2E#xd g
Hlgko] o @eten, olg #A= A4Vl
Hlgh AR ZAAA A]9], el
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o
=
fox]
AN

Moore, Kraemer,

[e}(e]
Ui ox 2

R
il
RUA.Iv
w2

~

ol e -{n = r—{n: mm

o
} E]-(Phillips et al., 2000). EE;} IR A
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Szatmari, Saigal, Rosenbaum, & Campbell, 1993).
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, 2000). °lE AT EAARJEARY, 7H
o, oy o], 4l vo], eyl d=
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Zo] ¥ A7 ¢ @dThBetts, Williams

Najman, Scott, & Alati, 2013).
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"?‘Oé, 2014 2D:4D Y HE=& 7@(51; Manning,
Scutt, Wilson, & Lewis-Jones, 1998). 2D:4D v &
of BelM wzE JE=®el i e

#o] e AL $4Y e 4y 1.4
o] A= g spsAel Aok 1 olf
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7719 AERATY BlAEAH RS AUA
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W HzExE e A3 Fo82
FE Folt L w2 FHpd
7T g A 3 THAuyeung, Taylor,
Hackett, & Baron-Cohen, 2010; Martel, Gobrogge,
Breedlove, & Nigg, 2008). ©]¥ WA & 7}
R obgolu AJRlEe] AT Hlel 2D:4D
Hlgo] Y2 97t v B STH(McFadden,
Westhafer, Pasanen, Carlson, & Tucker, 2005;
Noipayak, 2009; Stevenson et al., 2007). a8z
olgelAX HPA Fo| 7|eel7t wEHET
(Corbett, Mendoza, Abdullah, Wegelin, & Levine,
2006; King, Barkley, & Barrett, 1998). WA
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S XESH HPA 2| 7[sHojet & Qe #ante] A
© °] A¥ee dvtEe= 23 5 2D4D H]
&0 & o] W P vaE &5
A7 o =htba 28k thBailey & Hurd,
2005). = B2 FH @ AFE Martin 5(1999)
I ARt AFHE H 339 TH(Vermeersch,

T'Sjoen, Kaufman, & Vincke, 2008). ©]& A&
B0EE AT o)F Q7S] FARHA
A BA YR AT ESY] WEd sl

otk webd B AFE 24D v &Y 2%
o] AMAAL Y o] AAA uAE B
A= A ESkt)

% H A (Fluctuating Asymmetry, FA)

WE nge Aol 7 P95 guid
49 dFozry Yol S ey

Thvan Valen, 1962). ¥tz o g RE 29 o
AR f7lA= gEgt i omRE 254
(%F 1-3%) Holh QATHParsons, 1990). WebA]
FAE A8 353 Al4lg =3 glole %
gs5H 24 = gtk FAY A7) BE B
CLMJ(developmental instability)% el A
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Zta o 778 th(Manning, Kourkourakis, &
Brodie, 1997; Thornhill & Gangestad, 20006). FAS]
a7 ohElsh BAdAE ARE 449

nZ offf
fr re

1996). AT 2 &I Hopr|o AF =
7] deote dE

N, of
(¢}
o

o
= =

717} AEsA Skl wE

RN
les]
o
(o]

A SHBurton et al., 2003; Kowner, 2001; Livshits
& Kobyliansky, 1991; Stevenson et al., 2006). o]
S A¥e B 27 Ad3ste 14 e
3 $HAA 2EdY 2o digh Aol v A}

de0l YeH Adde LA TheAel ¢

|

<

Srhe AL UEIT. S FAsh 445
el WAE AT APEES olshe Ay
= 2345 Hasigld dE 5o 949l Al
A Aol S $A3H B, 2
24, AAnPe htn A E A
sel, T4, FEAC], M8, d9d 5
aste Ao @ YEFTHFurlow, Gangestad,

Armijo-Prewitt, 1998; Holtzman, Augustine, &
Senne, 2011; Manning & Wood, 1998; Zaatari &
Trivers, 2007). ol EH e Ao g 4
He F3EA HA @%E(reproductive fitness,

QED} N2 Sl Dol % ok,

atane], w2 AW S E, A8
AbdE, A AL e ), A4
go] Hojum, 2% T HTHManning et al,
1997, 1998; Scutt, Manning, Whitehouse, Leinster,
1997; Thornhill & Moller, 1997,
Waynforth, 1998). ol w3 d A Al &
el Wish o miEA oz wrbe e, de,
a2, aeja ] vE), 2aEd 9y @
Al A 1717} o] Bth(Gangestad & Thornhill,
1997a; Gangestad, Thornhill, 1994;
Hughes, Harrison, & Gallup, 2002; Thornhill &
Gangestad, 1994; Thornhill & Gangestad, 1999;
Waynforth, 1998). ¥Rt oz} o] & 4l
AR A 229 A4 2 AAH 27,
a8ln =& g #A 9}\‘4(Gangestad
& Thornhill, 1997b; Manning, 1995). th& A<l

e

& Massey,

& Yeo,

S od EHEY A w2 3AY
AerE o] de3 AYs FHEE
TS Yepith e gi3lF 3, S
WA Aeert e GBS oo 93 A
g ok ohg} Wajo] Zed AdS 5
she Tl Holur] wiie] HARE|AHo=R
P oS WA AT = k= A

F&3

Sl 71 durAQl i
elth #8592 gele) ddor F4H=
AESA WAYZE HPA 9 7ls%el,
53] HPA %9 39 FEAT Bo] 9

(Zunszain, Anacker, Cattaneo, Carvalho, & Pariante,

o
>
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=
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2011). dE B9 $EFog Hehie g

A olgEsol 2E#H A8k, TR £,
#HAhol A FART vla] Z2EEY #
HlFo] of e Aoz YEPITHLuby et al,
2003). =3 &5 oA FRAAAAN HE
AR Y, S BHA R Fowx HHd

F2EE YA dF7] Z2Fo] FAHT) 9
g 5o 302 Ao Hadso] F
Ao HAadee] va) F£He Azl F

%!

(Forbes et al, 2006). 919 4% &5 A
atEo] BART v 1¥ Hd Z2HE
o] Eujoko] 1 EIthDeuschle et al.,, 1997).

19
T3 olF $83 W BAEe] AY AR

%%‘. l:ﬂ-tﬂ_/] ﬂokﬂ__
g7t w845 oRe 2=y

& kgl o w2 A

(hopelessness) %

Santen et al., 2011).

Bt o}l Van den Bergh 5(2008)< 44l
Z olviyel =Ed 2, dote] HPA 9| 7]
4 sk aen $2% e 4B ARy

J

© 1 O
S Baskdrh & A 1222 Fol] B Bt
& AL o el AU a2
& s2EE Tzdo] AU AAR o
ol A o]l HHd 22EE dF] IR

U= S| TA

atsith mebA labRe]l ~Ed vt
A e] HPA &9 7|5 dF= mE B
oflzt ¢-EFHE o] e A A
o] 3t HPA %9 o} Tzagw &3}
& Yehl= Blolth

% 4173 (Emotionality)

AAA L 7Ho]o] l-};dx% A= fs_jg =
g5 iiﬂﬂi oz, G924,
PMA fHo=z EF Z]-?qﬁq(Ashton, Lee,
Visser, & Pozzebon, 2008; Lee & Ashton, 2004).
w3 AN HE7F 2o AFRELS o et
Hjg| FAA Ao Hoste A=
HEgAdo] B ETHNetde, 2007). FA149]
54 we] AAAe]l Be Agse] &
29b FEE Z4F Aledel,

9g F 2EAx Y Bl § A

Aoz U4l 9ThGaughan, Miller, &
Lynam, 2012; Nettle, 2007). Wb FAA A
A5 E3 HPA 9] Hjo} RO &
= wrdd spsAo] 9l

& AN 23 U}ﬂﬂ?ﬂi IR Ry
A2EEY] A dF71ek #ATE Sl
Nater®t EEE201002 49 WHE ﬂWOE
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YEFGTE Portella®}t 85520052 25 A

go] glo] BAAAY HF7t ofF E&(>19/23)

81 e} ofF vhe(<4/23) Q1 T of

3 ZEEHE 44 veE #AFegY. o 4
vl

2344 4 3 (Schizotypal tendency)

299 44422 Bk 299 47
4 F(Schizotypal Personality Questionnaire, SPQ,
Raine, 1991) LRIQIF} Sl tigh 249

BAgN, 53] AARBZES M 9 A

, =
Hes Adbske AAF Zolth o] AEe
=2 HAee LS A ZXprecursor) 7t =
NE dn weY 4AFeI A8 B o)
54S =9 THRaine, 1991). £33+ FA L=
B9 QAT ] BAGTA W) 2AY
A gko] o HTHTsuang, Stone, & Faraone,

1999). Wb £EY 474 TS FAEE
ol Lo g HEIH-FAA HARE

3 I
Hkdste Ao 2 o AZhVollema, Sitskoorn,

o
>
N,
offt
2
ol
)
o

>~
>
oL
e
e}
-
=
b3
o

a8 HA] 2B 2e 9k AEH A
= A7E AZelrld FAEEsor wdd

7Msd S =49 4 UtH(Huttunen & Niskanen,
1978; Mednick, Machon, Huttunen, & Bonett,
1988; van Os & Selten, 1998). & 2] wlnt=9]
A7IRE Aol ofatd, Al 27]o dst

THKhashan et al., 2008).
L=y nFR R H4 EE=3 HpA
[e]

Z9] 715 e A/EE AAREE 4
Eo] Utk dE B9 HIEET FAE,
3 g A BAS BLoln L= At
o] YulE e

o
vl
N
U
il
Ruj
=
4
B AN
(]
o,

YT Walker & Diforio, 1997). HE3F
(first-episode psychosis) SHAFE Ol Al A = ¥4
2 Z=EE A LF77F aFE

T
oxl
>,
off, ¥ IN ox o M o Jm

=
(Mondelli et al., 2010). W2 B AE# A7}

ARGt ARds 7717 W
= O
o

¢

=
Fo e JPE s

BaEs) o 4%

29y 4A4ne] BAYS Sugeh
WA WP T BE b AwHo] Ho} x
zaegye] A%E dehdths AS Q5]
Jalde 1 mW7h FeAe 9w o
2 44 wel WeE BAdTE AL 59
selof @t wepq £ ATe gepy T
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5, 201090 7 1S F o R A e
Aok & 1292 HelHERH AAe i
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= 25013 A72K103%)9] HiE A 23.144]
(19 - 4941, SD = 593t} F7EAEANA AT
of BAS IFE deln 58 I 4

g a3
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¢
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Alkg)7lm)*E ]3] AtskA
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0| 7|SR04et BE Sl BS Tl 2
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ad g &7t dole A
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dee SRR, Sl EAEAR 2
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San. 4 & s
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BF 52 Ao Uesthy
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FA Z7]2 77198l
EAlA el dolg
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FEER Fgadh 3 s E017] 9
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IS 2% &

Adobe Acrobat

3 7 erketel Role F oW wEde %
Aoha, FRIUATE olgdtel FHAZ

g AHEE HAF3AAH
gt dolo] dig

& A9 BEEeT el AvaAT
(R-D/R+D)21. & B NEA A TA
A =7k Ao)e] FARe] AU E Fitet
o T4 WHE YA (composite FA = X
|R-L/R+D)2 )& AAESIAT. T34 HE
A S Abgste olf = i FA #te &
(composite FA)S AH&3HE Aol ©@d FAE A}
&8 AT A4 dFEE =457
t[HTvE_I?C’]‘:]'(Leung, Forbes, & Houle, 2000). HW%F
BAFE ol&ste] AdiA|7} opd WiHgol



SmdE|eER] wE

+© FA(signed FA: 7k Fole] = ghellA
#= w2 R - DY é@-xﬂé@ A= (s,
- 0993 - 0.997& AL T Two-way, mixed
ANOVA®| 23 F7kaks b FA 9 &4t
AUl 2 EH L2hET frefvlsh =
& AoRE Uehrhi39.614 - 324.134,
Zoll ek p < .001). BE WEAo] & F
e HEAEEIREE fonlsiAl Hlejusix
ka1, o] AL B A (anti-symmetry)©] §ITH
Z1S VEPATKPalmer & Strobeck, 1986). HH
(antisymmetry)< ZF 529 29 2o £t
/A FA #te 45 TR ST B3
gk W) % (directional asymmetry)©] E=X]
Vo] 918 2 el sl ra gl o
ddEE  ASET = o= FAAT 2
A 2 = 3398, p = 00nek AR =
2728, p = 007) =7t FA gkel Frefvlst
A ooz FE glojuy itk st iR
FES ol &3 A7 Al osid, ol&
o] ek v fonlatA] ¥ A
2 YEFETHFurlow, Armijo-Prewitt, Gangestad, &
Thornhill, 1997; Manning, 1995). WekA ©]E 4
Aol FA @ e weekdAd e vEE A
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oxe
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>

o o o o ff X
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E
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A ot weY A4 AES 37
2eg aglez Ao T AX A7
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beliefs/Magical ~ thinking), =53 A|Z74g
(Unusual perceptual experiences), 18|13l HFZF
(Paranoid ideation)©] E38tE o] it} oA
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Z—q] Ho]’(Excesswe social anxiety), 73_]?:7} 7‘3? %’i%
(No close friends), #|g+8 7 A(Constricted affect),
831 HA- Z(Paranoid ideation)S X &3lt} n}
Zato 2 93l 8 (Disorganized) 89190 5ol3}t
Ay 710]8F 35(0dd or eccentric behavior)Z}
Eo|gt HOdd speech)@ FAE] Sith B4
g A4 dE WA X Z=(HA Cronbachs a
= 90; 91 st A= a = 62 - 79T TFE
AT AFEA a = 90 w0 91; 97N FHAZE,
a= 63w 8N FAE Aoz eyt

0. 0 =

T=® o

&S ?i——i— 2R gEoR 75
3}% Beck®] 2% #HEZ=BDIINE ©]8-3t]

(Beck, Steer, Ball, 1996).
7} 9me A 150 A9S 59 24 A
2 S Aeste 4o EFudd A= o

- Ho= F“JEM aot. 217l o g A
=]
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o
N
=~
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e
3R
:L
B =)

X4

g 7§73 ¥ HEXACO-PI-RZHE A A
ek 165ds LHs] AMHE-SF THAshton &
Lee, 2010). ZF BIE2 58 HAx0 = ¥g 2
22 gt - 5 = w§ aZEthE ekt

- 10 -
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3 7d sentimentality) & = %“*FM em g FA FHE olds] 2E

AR A7t wes IMFeR B dE e AAE 34 2

e AS YERATHLee & Ashton, 2004). A A T} Pearson AT HASY =

o 3 e dAE q = 862 YE  Eelsle] AEFor s

A A ERE o8] Ea

4z 24 BAYE 2

AFAE S HE e EEE R L e
o], &30l (handedness), 123l 9 7HAIS

9e zAbEn. BE 4 slFde 103

Az 24 sdvhaso ¢ v - 951 e 4 %

°]’d).

t
=
=
FEATE TE AREY YT We

H2t ozt
B b Bt AR
4 M 4.29 232 4.50 2.28
=4 A As 3.41 45 3.17 42
LE£ 2Di4D 95 03 97 .03
<= 2D4D 95 03 96 .03
FA .06 03 .06 03
BMI 225 2.64 2035 221
FET 7.47 4.96 9.56 6.84
A2 3.26 51 3.65 sl
SPQ 891 1: IA-A 7 6.81 4.34 10.66 4.85
SPQ £.91 2: tiI#A A 9.05 6.48 10.82 5.74
SPQ 291 3: <}&y 4.46 372 5.46 3.32

*p < 05, % p < 01, ®* p < 001, FA = 9% HhA, spQ = BIY A7A HAE
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EANAS EAT F A A AFol Fe AAKE 3. 24 A AFL G4 A7A
AL wdY AT & A=d Al AR 2R, 8) = 4646 p = 025, R =
.

A Bokr = 199, p = 059 3 A 1 1021 22 Ao A A eoiR?,

or = =203, p = 053) 54 AF7F =& 4 98) = 4137, p = 019, & = 0781 frejv|gt

7 9 gtk E @A sRbRKE uAlE #AAd] At & 28 Al AT

2D:4D ¥ &3 FAMA ko] feon|dt 2A @ HAgS FAHoR B¥o gIdor A4E
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<= 2D:4D 3.421°(.07) 2.420(.05) 1694(.02) 1.609(.04) 703(.02)

FA .022(.00) 2.348(.05) 576(.01) 2.282(.05) 1.260(.03)

gzt SR 1.426(.03) 1.146(.02) 1.281(.03) 4.137°(.08) 1.365(.03)
284 204D 2.953(.06) 2.795(.05) 1.323(.03) 2.353(.05) 4.357°(.08)

< 2D4D 1.120(.02) 385(.01) 1.068(.02) 959(.02) 2.210(.04)

FA 849(.02) .062(.00) .058(.00) 2.321(.05) .074(.00)
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The Relationships between Indicators of the Prenatal Environment

and Behaviors Associated with HPA Axis Dysfunction

Kyungok Sim Woo Young Chun

Department of Psychology, Chungnam National University

The current study examined the relationships between indicators of the prenatal environment (e.g., brith
weight, 2D:4D, FA) and adult behavior (e.g., depression, emotionality, and schozotypal tendency). The
results revealed that lower birth weight was associated with higher scores of schizotypal personality traits
after controlling for confounding variables (age, income, handedness, and BMI). Lower 2D:4D predicted
higher emotionality. Moreover, individuals with higher or lower 2D:4D had higher depression scores than
those with average 2D:4D. FA had negative associations with men's emotionality and Idea of reference
and women's No close friends. These findings add additional evidence for the effect of fetal programming
on adult behavior. In addition, the fact that behavioral effects are observed in individuals with
developmental indicators that fall within normal range suggests that long-term effects of prenatal

environment can occur without extreme developmental deficits.

Key words : fetal programming, birth weight, 2D:4D ratio, fluctuating asymmetry, HPA axis
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