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Objective: This study aimed to examine the difference in toddlers’ accumulated cortisol levels
based on childcare experience in toddlerhood and the relationship between temperament and

accumulated cortisol levels.

Methods: Hair sample were collected for measure accumulated cortisol level in 87 toddlers. The
Early Childhood Behavior Questionnaire (ECBQ) was used to measure temperament.

Results: First, toddlers in childcare showed higher accumulated cortisol levels than in-home
toddlers. Second, toddlers in childcare, exhibited a significant correlation between accumulated
cortisol levels and surgency. Third, the accumulated cortisol levels of in-home toddlers exhibited a
significant correlation with negative affect. In this research, there was significant range in the
accumulated cortisol level according to childcare use, and the factors related to accumulated

cortisol levels were different in each context.

Conclusion: The results of this research support the “susceptibility to context of HPA axis” and
imply a needed discussion about the effect of childcare experiences in toddlerhood.
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Pituitary-Adrenal axis; ©]3} HPAZ:) 9] 8 A2

(cortisol) TEEO 2 7|A] 4= o|Ato 2 Hu|x|= FES
B2 FEN A AEHAS Y= AlE] 4] o]
A2 WA cH(Kirschbaum & Hellhammer, 1989). U
Aol 4 A1 715 S8l HPAS:9] 7| A &-go] EA 5}
H, 2EH 27} Qls Aol s ZEEe] ZH T HPAS
o] 7|MZFL = QIgt ?I7te] FEE EH]«= o] & ol 7t
=AU Aol 7MY e S 7155t =

H (circadian rhythm)& &It} 1B FH|= A3 =50
A INRIAF7} A Sk (de Weerth, Zijl, & Buitelaar, 2003). 24§
Alofli= ol 2f gt H| s e 2 2k Q1A] ehehr A% 1 oo
ARl o] Ae|Rh=Tl, L Al7lel = AR 2 Al
Z B I1E 31 QI (de Weerth et al., 2003; Lewis & Ramsay, 1995;
Price, Close, & Fielding, 1983). IE§F A& 1159 172 AE
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o 2sof TSk HPAZ: 9] ¥h8-2 25} ojA|shs ejo] 4t
Db, oju] A U3 PR AT Ao] W 22 3

ElE BHIE A4 dl 23 9422 teh(Gunnar &
Donzella, 2002). wepA] ojwgt @.¢lo] Golr| IEE it
HAE o] A Hol= A5te] Hasdo] A7) Hh

o 49] Ak8|H1Zo] S5 1 FAP2 g Ho] el
o1 210118 ol 851 Afole] 27l HEFHATE. 20134
€] 2 BAPRS A 2o] A|3E @A Jote] of2lo] 4] o] o]
£3] Z713H, Ministry of Health and Welfare (2005, 2015)2] =
Ayt 0-24) o] olzlolx] ol 42 20044 20.1%]
20141 65.3% 30} o} Z715hck. ojRlo] L Ao 7] +
O] ARSI FAA A 9] oz QIR V]3] 9] AAE dfa
o= At A4S 4ashs 7otk 1y Ffobrt o
9] Eeet A A= Aol 28-5h= oAl o7 7}
A 22 Aol FolA she Aavhs HollA ojdoldS &
3] ForolAl 2EAHo] E 4= St} wAbE o2 ] I
ofof Al TalE ol F=olof 57| wZof| o5 a5k A4
3] HF-3-51R] 58 4= I tHGoosens & van [Jzendoorn, 1990). ©]
3 S A NI HAEE A = sk GotelAl
2EY AR AT 4 Q) =3 o2k Aol S A%t 9
of7]of o2t/ of U} BixpA o)1 REEA O 2 e

= Adol dotolAl 2EHAE U 7FsAdol k. ¥
£01, Goprlol= e TA A ATt ALS] 4] 52 o] AT
o, ofe] We| wefo} gl B B0l A AR 2
TS Gick njebA] ojgloly ol gof T2 gofe] A=
gl 2o thgt A+-9] B do] A7) ek

Frobs thde g gt A dtol A= 7oA S48 =

SongandYi 2

E|& 7| AR ool R oA 8] ZElE o] B WY
H] =517 LU= 73 3Fo] 1tk (Detding, Gunnar, & Donzella,
1999; Gunnar, Tout, de Haan, Pierce, & Stansbury, 1997;
Lundberg, Westermark, & Rasch, 1993). T3t f-ol= 59 A 5
Bl ZHE AA2 WU o s 2EO =M, of”lo|fl o
A FEE EH7F oA HEE 7 A R 2T s s
2 A48 ZA3FHGunnar & Donzella, 2002). 0]+= S-0}=9]
ojdo]fol| A o] eSS A o171 AHilo] =& FAE
Aokl =7)31 Q13- 9Ju|$th(Lundberg et al., 1993). HE
A ol 7H ol A E} of oo A IE|E o] B =
A Y= Ao 2 ¥ x| 31 Q) th(Ahnert, Gunnar, Lamb, &
Barthel, 2004; Watamura, Donzella, Alwin, & Gunnar, 2003). “L
St gote] of 2ol o] go] FEASONE BTFL Z)9)
o] gl 22 foblo] 24o] 2 lov ol
o) olgo] Qo] AEd2e] v]A|E YPol g ATE
o 22 Aol

HelgEera A% ol gl AuA NiA ety
(Belsky, 1997; Ellis, Boyce, Belsky, Bakermans-Kranenburg, & van
[Jzendoorn, 2011)0]] wh=H -2 g1 o] FEojx|Hefie o}
o] 714 E/dol whet e A AEd A vhgo] th=A UEhd
4= 31t} Rothbart®] 714 m3dof w2 7|42 vk} 2
7|1 2H 0] ARIARE Wt k= A o= A 7] Zpol= A 9=
o2 A A o] wh-g-/dofl whet 27 Flth(Rothbart & Derryberry,
1981). whebA] 7142 A2 4] A A whga) WS T o]
Row, obFo] 7| Au} FE|E 8|9 HAI7E of 2] H3PA
£ &3l He Atk 718 2B A AR ASo FEE St
W ofuet AE AT} Gl Aol A9 AEE HH|
e PAZE = Ao ® UEth 71 d o] AR G SH
MM A4 AA7 w245 ZEHE B ool 52
(Watamura, Sebanc, & Gunnar, 2002), Al F-& o2 =88 4
0] #2545 (Gunnar, Brodersen, Krueger, & Rigatuso, 1996;
Nachmias, Gunnar, Mangelsdorf, Parritz, & Buss, 1996), -71&
= 0] =T E(Kertes, 2005), #1=0} HHo| 2245
(Gunnar, 1990; Kertes, 2005) . E]< 28| 7} =4 Vel

N9 S TAE ool ;El& u] 2zt FHl
TA 7} A} (Fortunato, Dribin, Granger, & Buss, 2008; Gunnar
et al., 1996; Kagan, Reznick, & Snidman, 1987; Nachmias et al.,
1996). 71 80] SJA Zat el Bolt HHEeR o
B MR R, SlapeT) Belsle A8l Fely
2 o5l ZEl& Eul2} 4Y BAVL A RO el
(Watamura et al., 2003). L&Y 7|23} T ]S B9 A=
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Ab AR Ao A 7] ATk S1E & S o] A} ke
2, 2 ojelo| Wt 7golA] ol E A kA trehbx] u]

A EHow, £ e Y 4FIH $HH e 7el%
Bul o] PAS A Ed] 23l A7E ik Ee AT
oML 2 710 e) AR a9l nkg SHatol 7|47t el
% Sn)o] ANk Q] PA) AR A8 A 23 AL ek
Kim¥} Yi (2014)9]] wp=2H, 8-of2] 7128 ojHo R} 714 of
A foke] M zAol JFL u]x]v, o} 0|3} 1ol A
fote] A 2ol P u] x| 7] 4 Sl o] A=
711 Upehbeh, SEl4 Bul AR AEd 2o et A
golmg, 7|4} e Fulo] T ool ofzlo| Yt
7}’8‘ oM Mz thE Aoz o 4 ek Eﬂrﬂw 718
Joh= AA| Y g B S5k, AF
gollA demete] 2 of whet gote] e A i—‘éﬁﬂi £
o] 712 o] A ol 22t oA A& F a vt ek
|

l

A8e 18] AR AL Sl 7t vl X 4ol
Fo S AU, R s, A Y 93-S B et
(Rothbart & Derryberry, 1981). & 7| &2 ElilL= EAITES

2 Aofat 4 glov], 7] o] BE Svlo] AAolr|oli= Lieh
U] ooty h Al 13 Eoko] A 7|Hko &2 w2 A 2
st0] ool 42 B4 0 2 2a] F=rhRothbart, 2012). Y|
Hoz ofwd BAl okEo] A1 - XA W 43
Eo}, opgo] WrEdlol wpet o= FA| f2Eo] HEksh= A
62 d#fA t(Kochanska, Murray, & Harlan, 2000). wh2}A]
o] Aol Az 7)Aol 4] A A7 e bR Al s, 212
2 BAlste] FAE AEd L 223} /)W) BAS B
T-J%E'_ 297} 9k

foto] el H sEd| et it HYATEL S5 v
o2 XIHOM AEG A AP A e B ey
foto] AEH A 28 S Fote] ojlo]
7 o] &t wEiRt AEF A Ao A= sHEEete] SEE W
Sl 55 A EE g Z12] 31 9121 (Choi, Lee, Kim, & Na,
2012; Watamura et al., 2003), 27|12 ¢] AEH A 2| HE 4w
2 At glek 2y st o r 2 AEYAE sk
Btk AEH AT A7 R e Ao] AEE A A A 9
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1A NQ1e) el A sl w2 QIR oF 4 ith(de Weerth
et al,, 2003). BA), AE @ A7} Zolx|wl FE|L K7} Bo
AIZE ol ol Li7] whel, 24 Tl o] of e A
2 vt Q=] EE 5}t Chrousos, Loriaux, & Gold,
2013; Lewis & Ramsay, 1995). 53] %Jo}2] 7 -¢-of = g} =4
Ao AR QI3 2227} 28 groll W S ek
A, bl TEl S w17ke] Watepel tE AE S A3
3}u§ e koA A7 7F 2= AEY A 38

o5}7] o Hth(Vaghri et al,, 2013). =, A HAtof| A 9} o] =
BAHE B 24 ko] o1 sl R Ay o
2 271 Aol 2 gk Gote] AEYLE AiHE o2 sop
%= Qlek upepa, of o) ol o] Golel ) ] AEd2 of
e AR eiA = A7 AR 2B A A RE AT
21297} 9}

£} 2 o] gleh b AR Q7o) Br Aol
we} 23 AFEONE Goolel vele e B 2
He ol MeAE Y 2EAAR Qo) SHE AEdA S
22 shorstel AE7} o] £ol2| 31 SIehVaght et al, 2013;
Yamada et al., 2007). HZ|7}2F T E|EL FA1E AEY A
2 YEFY &= X 3 o|th(Russell et al., 2012; Vaghri et al., 2013).
ols< o= g dAtollA e We|7let SE&o] of5 9
g 2~ Ed 2 (chronic stress) £ WG SFAL Qo] S8 = AT
(Vanaelst, de Vriendt, Huybrechts, Rinaldi, & de Henauw, 2012).
vleltet SEl4 B RAS Bat AEd| Al 2L 09T
@ ol e

A, QAR AE 2 420] obyl el Ames S
2 getgtths FollA 2B 2o tisf] =2 oA A
& Qlek 24, Herke S St ] Vlsol da
S}A] QT (Vanaelst et al., 2012). A, HA| =% 2} 0] o}59]|
A AEHAS SHSHA] k=Tt (Russell et al., 2012). Y], 4=
Aol AAIS HA o) LU S5 52 185K ka1 AR
o BI& 4= AtHGao e al., 2010). THAA|, WE| 71 ZE|SE
A Q1 717 Bek] TEl Bu|o] B Tt 2
e ke tel ARltel 4 5ol A5l
S el el 4 B3 A91e] HPAZ
Sheshee] olsick et of ol ol
B4 22 wiofaly] $ia) melheel] R4

E]<5(Hair Cortisol Concentration [HCC])& £-4]5}112} oF
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Table 1
General Characteristics of the Participants N (%)
Childcare use
Variable Use Not use Total
Tortal 41 (47.1) 46 (52.9) 87(100)
Gender
Boys 18 (43.9) 21 (45.7) 39 (44.8)
Girls 23 (56.1) 25 (54.3) 48 (55.2)
Mean age (range, month) 26.6 (21-32) 24.6 (20-32) 25.6 (20-32)
Mother’s education level
High school graduation 6 (14.6) 4 (8.7) 10 (11.5)
Junior college graduation 8 (19.5) 10 (21.7) 18 (20.7)
University graduation 14 (34.1) 24 (52.2) 38 (43.7)
More than graduate school 13 (31.7) 8(17.4) 21 (24.1)
Father’s education level
High school graduation 7 (17.1) 6(13.0) 13 (14.9)
Junior college graduation 3 (7.3) 6 (13.0) 9 (10.3)
University graduation 20 (48.8) 26 (56.5) 46 (52.9)
More than graduate school 11 (26.8) 8 (17.4) 19 (21.8)
Mother’s employment status
Not employed 13 (31.7) 35 (76.1) 48 (55.2)
Maternity leave 10 (24.4) 7 (15.2) 17 (19.5)
Work more than 40hr per week 9 (22.0) 0 (0.0) 9 (10.3)
Work less than 40hr per week 6 (14.6) 2 (4.3) 8 (9.2)
Others 3 (7.3) 2 (4.3) 5 (5.7)
Economic status
Above average 12 (29.3) 6(13.0) 18 (20.7)
Average 20 (48.8) 31 (67.4) 51 (58.6)
Under average 8 (19.5) 8 (17.4) 16 (18.4)
Low 1 (2.4) 1 (2.2) 2 (2.3)
ATt HASAH (ELISA)S 53l We]7heto] 29td FElE 55
ek, BHTYE At orsiohat chakel el
E2-8 who} AA|E E]- Slominski, Rovnaghi

Fore] 4 AEE FES T ‘%*’8P7l sl mel7ier ZEE
=4 e *}%B‘P‘z‘iﬂr T ol A ol et 7t
ZHA w2712k 3 5}o] (Pragst & Ballkova, 2006) F3jof 7}
7hE 3emE Aol ARE-SEATE 2|7 FE 3emof] ek 4]
SEE 2 MR FAE AR A AEY A aES 2]
3} (Wennig, 2000) 2 TE|E =50] 245 gotol =
A A2 2B L o] mEe Rtk Gotel met
224 15.2mg, Ztf 213.6mg4 wE|7kgo] 3 E et AA

Z: m

B
2
5
o,
a B

nsto] fulLAE UAIG

=20
Stk FAA £ P e o

WA, 3em= A Wbt oJshg 7hele tdstA 2
o} 71 e ® vhe v TR A "dth mEzheto|
A ZEES FE5H7] 8l Mgk ImlE 932, 1541t &
ot 52°Col|A] 200rpm &2 3] AA|ZAth 11 the FE|Lo] =
AT NS TolslE o] &8 2L FHO| A Il 5§

=
A& A HolA SEAIZ T Slominski 5(2015)0| A= 4°

flo



503CIR)9]| £ "1 35°Cof| A 2500rpm O 5= 34 o]‘Cq
HIA AT}, foo] & ukE F phosphate-buffered saline 8-2Y

2 99 reconstitutiont F| Cortisol ELISA (Saliva) Kit (Alpco,
11-CORHU-E01-SLV)E o|&3}o] FE& w2 =4519
o} #490] AR RS 98] slitel M FES T uK 245
+ duplicate testE AAISt] S H 7ol H-S 3l Fore]
1 el 4202 AgelsiTh

o) Az g solal] 98] A2 AE A2
ok HA, A& Aol ARE-RE 3709] 2t plate 14101]/\1 A o
A& 9]0 8}= Intraassay coefficient of variation2 371 2] plate Z}
7} 3.15%, 3.36%, 4.80% 2.2 5= 10% 1|9H] ZHS .o plate
W expt A o @ Yepdeh the o & place 7F 24+
7} A &SR] A R 7] 918 Interassay coefficient of variation2-
|AFSE A3} 14.8% 0.2 15% 1|REe] 4F2 Hod, plate 7F @2}
7 2t 520 2 et %) 98] dobs % melst
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7] Q1o FEFEA SHE AwA = ARFE A o= FA
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Table 2
Difference of Accumulated Cortisol Levels Based on Childcare Use (pg/myg)
N M SD t
Total 87 443.16 371.36
Childcare use
Use 41 550.17 429.87 2.56*
Not use 46 347.78 282.09
*p<.05.

OJ8HA E=8kThe =256, p <.05). ©]i= -2 Foto] etH ¥
&5 7oA SIS wiofl visf ojdel oA SARE
i @7d-9% SEE F7Io] 2 Ao R Hugh A3+

I} S-ARSE A o] th(Ahnert et al., 2004; Watamura et al., 2003).
A Aol EGAIF A 9 FEE 24 pEe SARH
gkl o] Aol A= FAE ZEE S SARLolE o
73] ofdo|ye o]-&5t= Fote] ZEE aFol = vE
Wk R o & ofgo]y o]§ frolr} mlo]g fotof| Hs| <
A FEE o] WA it A8 A (Detding er al., 1999;
Gunnar et al., 1997; Lundberg et al., 1993)2}= YU *|ol= 2
o}, o] ofgloly] o]} ofF o] AEH| 0] A7} of
5ol ForAA] frotlA|of| wet thE 4= S Felsh= 2
Holth. A2 B Ao, ASA f54do] 2A T
Grob Eo|oke] 4EAEE ZAHE Follol of2lo]
Aol H2] Ato] 271 Az wolSeld 2 gl v A1),
Qlol, A5 Srelo] REel e Ae] BRE A Uaz
st ol lol of7lo] ] olgo] A=A AU R B}

5A0] 9Le-S Selst Aol

AT =2 R as

Iron

ofeo|7] ol§, mlolg Jote] A ;& 4
=

SR EDE

olelo] 4 o] & of fo| whe} oto] 1A FelE Szl &
o)t Apo]7} Lheksteh. ol HolsolA] ojelolxat 7ol
A& THE wreraleel g ojujshn], HPAZ O] M= 3
8tS ekt sl ufe e AEds v AT B
2l wsSo] 28 ofafo] Dbk Ho] FE510] (Boyce
& Ellis, 2005), 9]=0] %] o] & ote} njo] & o} ke 1}
1o} 2] FE|% 527} 714 0) PAS AW RO E o]
Aol A 445 Aol A= 714 o] At dE Fo]7} 9l
A7) o], Wt e & EA|sto] BAFTY.

ool o] g Fote] 4 E|& 457 7]

o 4

oltlo]y] o]-§ ool 4 =
A= Table 37} ek, 24 A3} 4
FEA oz FOR AuaAIZ e Aoz Yebdt
ol o]-§ Ygote +A FEE e 71H 9 sk
AT 22 BA 7 JERETH = -.358, p < .05). = 0]

o]g Forel A4 Aol merF A 2EY A

KU
o
b
2 A
RUFN
o
<
y
)
f
N Ao
w1

e
o N o
b > L o

—_

+
N
o
AT
9
=
o
rr
2
it
o
i)
=
J
o
N
i
rr
Im
g
i)
o
odt

all
o] ojm|g 53 a4 5= ek QlRpe TR FAjet B
]
o

Z] ™ (Costa & McCrae, 1980), &

2 rfoox

Table 3
Relation Between Accumulated Cortisol Levels and Temperament of Toddlers Using Childcare
Accumulated Effortful Negative
cortisol level control affect
Accumulated cortisol levels -
Effortful control 203 -
Negative affect -211 -.202 -
Surgency -.358* .047 .017

Note. N = 41. control variables: gender, age.
*p<.05.
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Table 4
Relation Between Accumulated Cortisol Levels and Temperament of Toddlers Not Using Childcare
Accumulated Effortful Negative
cortisol level control affect
Accumulated cortisol levels -
Effortful control -.068 -
Negative affect .376* - 487 -
Surgency .076 125 -.196

Note. N = 46. control variables: gender, age.
*p<.05. % p<.0l.
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