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EERELE ERECE

2Eg 2o i3t w2 YAl BHA
Q1 Abdelt}. webA] JiQIEe] ~E# 2d gt
HhSoll A Bol= JHQIARS] wjFel] Q=
2 AYH ARES el e ue e
Aotk ~Eg2d #gt FalAg st AES
AAY 5714 s vehdle 7183 4% A
oRell A AFEAIAGA WA ] Aol AT ¢
HMovious & Allen, 2005). 2~E#|Z~0]
SAAA g AR TR e
<, 199;
Berntson, 1994; Fishera & Andreassi, 2000), ©]
7)ol o] AE#2~ 29l AAA oMy
Aoz Yehtr] wEo|(Salomon, Matthews, &
Allen, 2000), 44 ZAE L d&S A
ZTHLensvelt-Mulders & Hetterma, 2001).

2Eg 2o gt AZAIEA W] 7SI
AALe] FZFo] ofi Ajlel Al AAA A
e 7HsAdo] E=2 olfE AddEE & A
o]tKCacioppo, 19%4). 2E# 2 Ao X
AAA S5l 174174 Al(sympathetic nervous
system) 2} §-1.7-2173 Al (parasympathetic nervous
system)©] diA] G dotre b 7Y Bol
o] 8511 = A AP Es(cardiovascular

° 4 2Eg 2 <

5 WHg-Ad(heart rate
reactivity)e] ¥4 @ 3K coronary  heart
disease: CHD)®] ol 7]ojsl= $l@daclolzt
3 FAekaL Qe AlddA Z 3
7 (reactivity hypothesis)& @3k ¥}8k2 &)
2 %59 KFredrikson & Matthews, 1990;
Krantz & Manuck, 1934). o= &4, A4 2~

sl did AEe] Ak F7hs B

(A

o|qk, Cacioppo, Uchino, &

hi

-

o o o r

PO

(atherosclerosis), ¥4 Addst 9 w38t
el tiek $jgeclow 7PgEo] gitk(Krantz
& Manuck, 1934; Matthews, Weiss, Detre,
Dembroski, Falkner, Manuck, & Williams, 1986).

A1 dgHs WA (heart rate variability)& 7}
F AT olgEE 2Ed2 WA AR &
Axoltt, AFEES SYsE A7lE WA
At A= Fughl@Ale] Aa4 Fszg
o] AdE kg3t Bemtson,
Quigley, 1991). <& 549, A¥Ee] T/t A
GFel gk Wikl Ae Eadstet Fughl
Aol EsH3]e] s
Zpde] A olnh. Ak ow FS AW

Cacioppo,

o
>
a2
i)
K
i
i
Aul
E2 g
£ 5
X BT e
o, rll'.
—
rxoodeh 2l oM o o

2
of o ox N oY

Al S5As = AARYES 7HE3E
WA 715 sk, o] A Fuzt
o] FFAIRTIE WA AR
o o5 zejHE AdeA TuksAol
Wgd gelog o

TR
ot X 2

2

2
ol
k)
=
ol
ful

(Blascovich

(o)

g
2
g
NN
=
HEE i
N

olf

X

g
12
N

olf

rlo

=

HARA L Agel o) TEE AT ke
GRS A7 9 a(Cacioppo,
Cacioppo, Malarkey,  Kiecolt-Glaser, Uchino,
Sgoutas-Emch, Sheridan, Berntson, & Glaser,
199%), 2]l w17 &5kt Aol o
3 #9A(Rozanski, Blumenthal & Kaplan,
1999)3 mEste]l | Qo) (Greenwood, Stoker,
& Mary, 199) 2. 2] H]Fo] =itk

e 2EH 2] gk vkEol A Bzl

nHR

o
it
offt
2
-
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22 Fo 2 St AR WAl A

ol

Fa mgh 2E# 2] oigk witilA Al vzl
A3 Ao RN ATIeE BHEE
tHPorges, 1992). ujehA 4d8Hs

AABA ] EA7F Azt AEwA dgke]
7FsAdo]l =Lu|(Tsyji, Larson,  Venditt,
Manders, Evans, Feldman, & Levy, 199), A&
A Astoz 3k Abi(Kleiger, Miller, Bigger,
& Moss, 1987)3} 8<ete] ¥H(Singh, Larson,
Tsyji, Evans, O'Donnell, & Levy, 1998)S =7}
NIt} Porges(1992)+= F-ul7x A1l s )
7} A 2B FHeR(stress vulnerability)
o Azebal Aljbetd =, & FugtAAe vk

Aol vtgom dii WAshE R o ke

it

Fabes, Murphy,
Maszk, Smith, & Karbon, 1995; Gottman, Katz,
& Hooven, 1996; Porges, 19%)¥ AAlHe o] wt
A (Beauchaine, 200D)o] Aoiq F23F wjTr]A]

= S HolFE FA7F Bo] 4Ht &
arrhythmia:
RSA)®] ZAA= FugAAZE Aulals A%
Szoll digk wFsiAQl FAANS BAFU

(Cacioppo et al, 1994). A7Eol ¢ahH RSAE

sinus

T2 A48 (medullary nucleus ambiguus) &2
HE 7]dste] Aol 3FH(sinoatrial node)ell
A FAEE WFAAAST A sl s
AR ArHBerntson, Brigger, Eckberg, Grossman,
Kaufmann, Malik, Nagaraja, Porges, Saul,
Stone, & Molen, 1997, Porges, 1997). RSAT® &
0 #EE AERse] 14 WEs ovlehks
), o]3& wFAd 43t defe] AxE e
AtHBermntson et al, 1997; Porges,
Doussard-Roosevelt, & Maiti, 1994). w417 ¢]
P SFol o) Fr1Aew Addnh =
5ol 4 Agole FaghdAe] dgo] A
oM AES AAAH R TN we

RagAAA gl 38y

L ot o

i

W28 A=Z(peripheral  vasoconstriction) 2]

WA A EAdstel Rz A 3Eeltt.
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Gopher, & Lavie, 2004). Zx3#
71§18k & A= E7HERIH
gholl = WA A ] FAE ol
o] Y=o} FaxE o] 7] o

oA BAEE AR
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EERELE ERECE

Ao nigs £ ZEdFz Fop4ol #| 2=
A A Wkl vAlE dFe ok
sk Zlolth. Aw et Aesaee &nle

o A glrh old aslEelt A%, F9l
3 EF A $EE, A 7, 44
B9 5%, |9} 22, g9 Yo FY 1
g1 A7) olslsh 8 Fol TP, oA

R =
*@%‘01]/\1 A7l gt Reedle Agom QI

2Ef 2 Fepgol 2Ed A A Ad
Aol wAE FEks Elstarat gtk whebA
2EHY A FokT 2EHAE Suele= A%
A& WS R slo] 7|AM, 2EH X~ HAE F
o= Bk 18 FAS FEl IES e &
Qbell AEHA WSS Hlath o7]eA Fa3dk
TS ZEHZE FHoo] VIR ZAA B
dE =& A weAS zHetert ofuw
2E otollut w7k 71]

PR
S W ool o ol HAE Saelr] Sl
A AgEe Ao A&NAA BEe F4% 3
1;101] A G LR

m1m

AAAAS) 3 9 tagaaAs) 25
T wedshs ARUEES) nFage) BES
& RAGABAL GFe FE wgshs AE

©omzane 5% AEzi &7k U g
PTF)Z}

FPA)E ©]

A ZHpulse transmission time to finger:
kol 3 7|(finger pulse amplitude:
43K (Newlin & Levenson, 1979).

AT g S QXA FHA¢
7 FAolA WAL Fagtal 7 A €
4 Dsafels vl B Zlolth MddyE

A EE M AAlh e moksh ~Eg A
ole] we} RSA9

W §],.‘: =2
oﬂ \:Ha‘]— E)J—Z—] o]
Holgt= ROt Grossman, P., Stemmler,
G., & Meinhardt, 1990; Grossman & Svebek,
1987; Heponiemi,
Kettunen, Puttonen, & Ravaja, 2004; Movius &
Allen, 2006). ¥3F MATE52 w4 A &5
o] AxRl LxIATEH AEH Aol
HAE "EFetded, Stoop AT
(Tulen, Moleman, Van-Steenis, & Boomsma,
199)°F A4 2k=aAl(Goldstein - &  Edelberg,
197)9] 82 LdxdAS FHAATE

ox

FHES F7 3

=
218 B F Jed, ol

=
A ~EFA Q05

Keltikangas—Jarvinen,

A

oF

K

A4t
N Beg Ex Qe W osh 549
(289, of 2%l Aol WA BA

TP
o3 AtEom 2EH2 ko] = ek
7 gk FJuog PEEYI o]5e 174 3
207 294 FPzAoR Foich ey
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2EY 2 FHopd 9 AAZE AeA dkgAdel vA= dE

_AobH 74/\}.4 747%51' =3}

N

I

TEEH, AXNA 7, AAEY
047@} T2, 78 2] o1d, A
Q919 fiaix Lolre= F 4B

(Cranwell-Ward, 1990: %
7“*—7&, 1999014 A 1-8), 7t &8 Likert

Lol BrtEQlH o] &
"HE}—HP U]EO] "446”‘@:
af7lel AdatA] 2
TN =A3 7+
(Cronbach a), 21705.
FHE 62, AMA kg

ot vffr*ﬁ‘—% 59, 7}

[}

==

Hﬂﬁ I

(et

ofl
jato

ol _I}'N
k1
rir

5 1998 qgoz 442 A
@ 2 TN A9 Bl AN e
3kl 2B%el st

(m

rir

g os Ago] AUt
W NAE Gotr ] HaElA BA AR F
A s SAs7] Sl a9k PANAS  H:
(Positive and Negative Affect Schdule)S A}-8-3}
AtH(Watson, Clark, & Tellegen, 1983). ©] H&=
= 0709 AME Vsshe "olER o]FolA
A=), = 10/M= 84 AA(positive affect:

PA) )BH:’H%, b2 107l 4 A (negative
o]

affect: NA) ZEIE 7]Edth o] H=e olFA
(1994)ell eJa) wgkeo] ARGH =], & A7
B AgdTE 1 F EFE sk M8
oz ozl ARE aAEAT Aat A
WS Vs 10719 23] @ ajlew ¥
A 7S ZlEshs 10719 &3e] v & 29l
o8 F F 89ow JISHJAHA L, &1

AR EAR BEAESS OLOPEﬂ AsiA
Spielberger, Gorsuch®} Lushene(1970)ol] 2]ajA]
T QA AEERES B 20/ £
S AAst] ARSI, AddTeA] AlFE =
(Cronbach o)+ 872 HFATHo]9=} 1996).
714 FFl dE HAxe Pesddste) 3§
A4 Al(behavioral  inhibition  system &
behavioral inhibition system: BIS-BAS) H&EZ
AHEBIATHCarver & White, 1994). ©] &&= 7
W AL @001l oal welA EFshE o
AF%(Cronbach a)7} Ha¥ =], 5344
A= 8ol FsdAsAAE sk 3719
SHIAFE HEEQ RN & Fe &7
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ayeleteA A%

aejar Ae|Ee 78013k

Moy &5

AEAAA E5e] SAHS A8 Grass Model

12 ET]ae) 27} o] &HT AEAIAAY] S
Ao Al 7K A 2R

B
ﬂ!lﬂ
o
o

s

fs ] i i

(electrocardiogram: ECGE ©]-&3to] A&4Q0 R

3 Abele] ARRMAC R ZAEATE AurEre
A

F7he AmE AT ek, A%
>3

1 ~ 30 HzollA t9 Aa=lo] =73t (2)
TEFEFAMRSA): g e Aldr
715 IHE o]&3lo] i o012 ~ 040 Hz)
3F9aL, o] Algol| thet Fourier 48 FalA
oo w9 ~HEZ WLdE(power spectrum

density function)ellA] =53tk (3) &1l
i3k ek AGAIZHPTE): AAdx=e] Rujel &7}
2t wulylo] Al Alo|o] A7HtA o 7 =A<
.‘E ]
ok (@) E7F 9k 37)(FPA): IR 11
oA HAX L Hirx] Alole] Z7|ztole]
S7s9om, BxdeSe] Aot E7F
Wuk A5e] o] oy WEE 1 ~ 3 Hzol9d
=

o} &7H s

N
[EUREECR
[l

o

)

€]
o, ol el Wt AL S% °

—

m\
O

L
o,

>

% A5

Qs

ol
P

LI
=
T

e

o el =7

4
b A W

Ao FEHA S T8I o] et A
ks AFEA kow s Aol

aejmde) B4 A Q) o] B9k b5

L S Sk AR A9
< 4 SAEieTkE I F A

g, & 59 ‘1, 4 6, 3ojghs A7 AAI=A
(6/3)x(1+4) 2kaL @sh= A olthSuzuki, Kumano,
& Sakano, 2003). ©] W A= FFE @)
TE Qe AAIES vt e 535S
o} A 104380 AA AEdAZE AlAE I o
W AAY] FEo] RS dEle WA B
Yefol AAE L

AhEAe] eo] S ¥z AR

=
AAA 2238 FAAREe] AleE AdS &

-

ot
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=, & FJere] 7K1A Jehol Al F7ke
HAZE ks AAE skl vE Hdel 3
TEH2HA Jd)ol Al FAo] B Foll 2w
Aol Fagk ARG o oy IAE T
Rolgtal ATk FA7] T A" AH
3]57] SHAE o] FHUCk 1 F 234
Azt HEdHAE feiA 570 A
} o= o] HA BRI A
(anagram task)E& G383 o, o] Ftelle= A
2]4 ko] 755X gk g i, 4

AL Aol Wi hig) vLe AAE

4%

o o
i (L oo
flo rle

N
fu

HA 2EG 2 Ho] =2 ) v J
T ddoR JA8QEe Atolg 2
34 BIS-BAS #47, PANAS <=

AREE vimsgt, B A7e As

< A, IAFEFAIA A
2 I7ICNIAA, e, 3

B7DE SHHCoR o= 2 x 2 x 3 8R4

S o]&ato] WA ST + 37

Q2 IRy welollth HP, RSA, PTF 3
Z

e
=
o
)
Qlll
=
foh
N
of\
1
N
E
foh
N
)
9
o
)

B 1. A2 Fobdol| wE AP|ED MAZHA(MSD)

=

- 3T

FREE, F g9
Eal

ZE#= o

A Wl =2 A e R F
8
4 24 27.36(5.01) 29.40(5.81) 1.76
4 34 21.48(5.62) 18.12(4.92) 5.06
594 AA 21.64(3.17) 19.36(3.89) 515
P&zt AA
B A 15.80(1.89) 15.64(2.04) .08
5 10.24(1.66) 11.60(2.14) 6.28
A F- 10.72(1.97) 11.12(2.24) 45
gH) Bt 46.52(8.99) 39.16(8.97) 840"

" p<.05 " p<.0L
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ayeleteA A%

AAA B Aol el Eol 7%4 ZEd A FopAdR 3

Asel] doA 24 78, P59

T2t AA aEla EAES AFE AN AFRA ke Aol gldlem, Likertd 98 A%
Ack 1 Ave] digt WFRAANE 2 2E - (0 ~ 8F)ellA HA zg e 531 8T ¥ad
#loe FHopgdo] = e Fokgo] wre o = 1Bo|YomE, B Ato|A] AMEe A3
of Wal 4 gS v Bol B, M1, 49) = AV} 2EHAE gow zdaiita & &
506, p < 05, AEIAAAN § =& #4559k

aAlom F(1, 48) = 506, p < .05, A=A A

Y5
Aol FAAAYN FEolM S FEs
F(1, 4) = 628 p < 05, 18] EAERS =
A BT, F(, 48) = 840, p < 01. o] A¥= ¥ 2= 2Eds HIAI fAzAd uf
ZEH 2~ Fod 8Qlo] FE & A A AH)
|94 713l o8 xHE 7Fsdel E5S
= Zolrh. aEal Aol B F Ao A
A7 HE B Likertd 58 2= AEo|A, HH, é&aﬂ# ﬂj*é[F 1, 46) = 998 p < .01],
2 FoRdo]l =& HWHWM = 285, SD =  IARAA, 46) = 592, p < .08) 181 3)7]

D)ol v FHHWM = 373, SD = 103l Hls  [F(1, 46) = 37.28, p < 0119 FEI7}F Fonlet
H AZPgEE dsebA fvkar Baetdry,  a, #Aleh 3]713ke] deakgo] frofnlsisith
FQ, 40) =924, p < OL F(, 46) = 967, p < 0L o] Ax=e F7H4 o
AEIAZE 2Ed 2 BAS] B 2Eds Hopdo] He FJue
»E %Hes]{— A 2 @éé}f}i%ﬂ% Hlwake]  wke FHawn ZJAAF(, 46) = 910, p < 01],
E IR, 46) = 461, p < 6], 2 3BB[R,
% 46) = 975, p < OL9A FoletA o #e HPE
3} Btk
AzAL Hit 33802 ~EHA FHIAH I Al A|e}F 3)7|3ke] dsAgo] o]t
Z70] W2 ABoA folnjet zjol7t gtk Porz 7} FriElz nuwdt zes Avey
F3t A4 A Hito] 33001282 2~EH A HA V- E Az e Aolrt yERA|
A dolert AEsisittal & 4 vk 2Ed edgkort 294l Hdo] 134l FuErth #AY]
ZZ0 wE Aol Zpolzk  [F(1, 46) = 455, p < 0619 BEI[F(, 46) =
9 Aol 1008, p < 011914 fFefulsiAl o #2 HPE Y
Aol of  ERSItE o] AFE QoK HE 2EHZ~ F
A48 5

foi
ook
of
%
&
M 12

YL 1A IO =2 AES X

of 2EH2E =71 33 FA7Iel F7ke] Aol digt ovie

[U.A..
Sial
2,
o
i)
2,
m1m
r1r
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= OkX]

% 37}

oA ks

AlEEA A 3] 7] ke
fLa EXl 7144 w4 7] EER A EE)
5 691.44 656.80 7%6.14 3564 10034
(38.50) (43.67) (54.11) (06D) 47.30)
o34 679.30 636.32 700.77 42.98 64.44
HP (66.96) (59.52) (85.9) 6087) P
A4 748.83 72352 82957 25.31 10606
(66.17) (92.68) (64.20) (©6:00) (61.49)
PR 729.28 656.08 7%6.10 73.20 99.01
(75.17) (81.64) (&.14) B260) (B74)
6.45 6.44 6.28 01 -13
134
(.46) (.32) (.32) (.29) (.22)
6.43 6.57 6.66 -14 11
23} A
(.48) (45) (.66) (48) (58)
RSA
6.42 6.46 6.31 -04 -15
1344
(.39) (:39) (.28) (41) (.37
6.46 6.42 6.44 04 02
23} A
(.43) (.29) (.3) (.47) (.39)
154 185.83 174.44 187.38 11.39 1294
(23.18) (1894) (22.73) (7.87) (7.62)
o514 181.73 172.72 183.32 9.01 10.60
(9.91) (871) (9.19) (7.32) (5.74)
PTF
5 17772 169.23 182.66 848 1343
(20.94) (21.53) (2007) (7.53) 9.74)
PR 176.70 165.07 179.34 11.63 14.26
(8.78) 9.01) (891) (4.08) (4.92)
A4 3.22 246 373 76 127
(1.52) (1.64) (2.19) (1.40) (1.28)
344 252 4.06 92 1A
23} A
(1.17) (1.02) (1.37) (1.15) (1.21)
FPA
A4 367 2.5 411 92 1.36
(2.91) (1.81) (2.41) (1.83) (1.52)
504 4.34 6.03 70 1.69
23} A
(2.62) (2.33) (1.89) (1.98) (1.29)
. HP: At RSA: 3§ Al PTF: <7kt Wil dgA]Zkmsec), FPA: <=7}t wiuk 37)(mV).

wsle vl = A4 - B4, 5

2 17 - 1}2‘]]7].
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skatAlg)8kE) =) - A7)

okol
& A

ﬂﬂg‘r 42117&94 frefm ey,
<1 46) = 622, p < .05 AF-AOoE n|wsld,
3157] ekt 29k wre] 134l Hekmct
T = TFFEFAUS B
48) = 448 p < 6], 714X BA7] M=
A ZAT ] x}om sAsict o] Avz By

+E

—~

=
-
=]
-7
I

WNAAL] &Fo]l IE7|Y ~EHAE 01]7
s AS &~ Eﬂ}\ k-S43 Fo] QT
PIFoIAE: 2Ee 2 Aoky WolsA Fol

7b il g7lel Faswt frejulsiln, K,

46) = 1033, p < 0L °o] A= ~EH~ Fop
o] PTFel @& WAA koS HoFrh 3
71 7t fefmsk A2 71AAR E7| R
HAZIoA PTEZF WelAE As HolFe= 22
2 A7 WAL EstE FE E9s
TIMHEE AARSITE FPASIA = ~Ed 2~ 3

oFAIF(, 46) = 450, p < 0613} 3]7I[F(1, 46) =
930, p < .01]9] FE2} Folnlsiyl). o] Az
g AFHoR Aund, ~Ed2 Fopdo] w2
ke w2 Jokel] vjal] AAVIF(, 46) = 449,
< 0519+ 3BV, 46) = 418 p < .05]°1A
FPAS foatl =7 RojFQlt) o] A%z 1

uﬂ Hopiol we o]

]

kS

110

2EY A ko Zth

47

23} 24l
obwy] S84 AR 4

Q
a

o
ot o

e
lo

LN
o

&

e
o

S

r

k>
]

A
=)
E
o

o
ot

2
X

rlr
o

fuj

i

kS

o
o EEVRVANRN o
ol
offl
12
By
2
=

¢

, p < 01) 12]3 FEEAEHA)
A = 46, p < 0D} Folg 3
A=, olgk FAksA B e &
o8 A4 JHS HIHr = 30, p < 05). 3
T2} A9 Aol E FEo] AvF
b o3k AH ARs B = 60, p <
01).
2EY 2 FHOAY FAzAd wE HP,
RSA, PTF 3! FPAS 3Al7] ®stekat 357
WSEKE 2o sl WBEAS 3 Ao
frojulgt Aozt glgich ey Q1o AHgAlA
A NAM W o] w2 Al7|e 35 7] <]
wsteks A Es] SJsiA, A1 A 7|9 35
7] Wsle] gk AYHEAS Asle] 1 Ay
3* 30l AAEIGLE E 3& 2 VAM A"
uhg FA7]e] W74 — A7)
5719 Wslek 3] E57] — HADe tig &
HolFh VAN FE G719
HAS AHE™E RSA(r = 63 p <
(r = p < 0D, ¥ FPA(r = 63, p

=
I
f
o

=)

2
o
)
o

f

ox
i
r O

)

rL m1m

Al
7 3
Ars
skl
1), PTF

rLA:

=

=
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AEH A FHoR] 9 wA 7} Al

E 3 Mg ghsol Aol ZIMM, nH7| Haizk 2 5157 Halze| A
7144 A
HP
A 23
3% 08 53"
RSA
A 63"
3] 32" 62"
PTF
A 38"
3] 14 65"
FPA
A 63"
3% 26 50"
. HP: A957)(msec), RSA: &3 5349 PTF: &712t Wl A @A ZHmsec), FPA: <72 wha}
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The Effects of Stress Vulnerability and

Task on Cardiovascular Reactivity

Bong-Kyo Chung Ji-Youn Kim

Yeungnam University

This study investigated the effects of stress vulnerability and task on cardiovascular activity.
Experiment involved a 2(stress vulnerability) x 2(task condition) design. Heart rate variability
and peripheral vasoconstriction were recorded by means of electrocardiograph and finger
plethysmograph during baseline, mental arithmetic and recovery periods. Results revealed that
high vulnerability group exhibited significantly higher heart rate and peripheral
vasoconstriction than low vulnerability group before, during and after arithmetic task.
Compared to baseline, both heart rate and peripheral vasoconstriction were significantly
increased during mental arithmetic. There was no significant group difference in vagal tone
during three periods, but resting vagal influence and the capacity to suppress this influence
during mental arithmetic were founded to be related. Participants who anticipated to
participated in a second task after recovery period showed poorer recovery from heart rate
aftereffect following stress than those who did not. These results suggested that stress
vulnerability mainly impacted on heart rate variability through increasing sympathetic
activation. Autonomic correlates of both stress reactivity and the self-reported personality

variables were discussed.

Keywords: stress vulnerability, autonomic nervous system, heart rate variability, peripheral

vasoconstriction, recovery

- 952 -



