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He AFEE g AN #A2 A%

=

A(left prefrontal cortex)¥ = A T3] H(right
prefrontal cortex)®] ZTHA A (activation) S H]
wg Ay, 75 AT Hle #5 AT
o] A 2ol =2 AASe] AAMA
Soll die]l o A0 FAES B,
agla SAAN A AMELE o
=7 Holttn H 13} THDavidson,
&  Goldman,
2003; Coan & Allen, 2004; Tormarken, Davidson,
Wheeler, & Doss, 1992; A&, SHI 2002).
Heb 233 QTR $3

9a ol B4R FMs 9 QA
g Wdste Aew, A5 AFade =2

S /\é.@. /ga;ﬁ‘ T= /;_];zﬂ;d [sR=4 1:1 VaPAga iR

=t

Fox, Henderson,

Schwartz,

Saron, Bennett, 1979; Davidson,

o o

= r

= AE7F 2 4 A HDavidson, 1998;
Rubins, Calkins, & Schmidt,
2001; 783, 2007).

A2 A7TEe Ea g Aol o)
Aol A71A  EE(electroencephalogram: EEG)2]
ML 71xE FE AF94d @59 vy
A X(frontal brain asymmetry: FBA)©] %A ZH
el gk Fo g oA eclds HoFdot
(Jackson, Mueller, Dolski,
2003). Larson, Sutton 2 Davidson(1998)2] A

o Aueld $3 ATl 2 A%

& Dalton et al,

gdd Hg w& @42 UYehle AHEC]
deA A=l FrE Fol= ded 3
AMekgo iy 358 AdS yehdds A
< Basiied, o] A3 A7t ZAxds
Add eqlelge A4S AR Zlolth
3 754 27|39 Afunctional  magnetic

resonance imaging)% 7ﬂ7 ] %zﬂ'g] ‘CHSS‘% W=

e 5 AFgEe 24 e s
X o] 9] 3 (Dalton, Kalin, & Davidson, 2002), &
o2 7153 9AAT(Ochsner, Bunge, Gross, &
Gabrieli, 2002)= A@F7IAEe] FEAA &
el et GAukee - sk, Agt
sheba) eANsks g #HE AT &
ol S7HE skl old S #H

23 92 AFAAde] ZAxA B W

AAuEeS F7AE, AAoR Be 92
AT BHe HHA ANES ST

1t S$7(Coan & Allen, 2004; Davidson, 2003;
e, 2007 % F A
A B F EctanxietyyS tIFe® & 7
BEACG G BFS BEF 27 4T
& Bl B2 AFsde 25l

7Vttt B 18} ThTucker, Antes, Stenslie, &
Barnhardt, 1978; Tyler & Tucker, 1982). ©]¥
WA A X]8ke] EEG 917H(Carter, Johnson, &
1986)} & FHE2 A FE(Fredrickson,

Gustav, Greitz, & Eriksson et al,

Tormarken et al., 1992;

oN it Ho

Borkovec,
1993; Wu,
Buchsbaum, Hershey, & Hazlete et al, 1991)E &
e AE AN el GFo] ST
gz vlg) Audoz Zriehe dols F

Rtk W] BE AFEE Belo] SuTe
o

=o gxx3l Fao] grin Husch o]
d A2 F3Aol|(Reiman, Raichle, Buyler,

Hercovitch, & Robins, 1984), &4 & ~E# A~
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d8 - 285 / 8FUA EEG 8ol dnt 288 dMAE

Zoll(Pissiota, Frans, Fernandez, von Knorring, stk AAA ZAd oA Wzt w& s}
Fisher, & Fredrikson, 2002), A}3]33EZ(Davidson, A=

Jackson, & Kalin, 2000) 31 AV FEG(Paquetee,  HEE Ao Holdtte AE AAEIE ©f
Levesque, Mensour, & Leroux et al., 2003)S 7}2  # &(Wittding, 1995), HItHAA A4+ A&4l
GAET Fe SARAL AW NGARR A ssd o osiRe) W

S 771 AEEY AAR AAA
(physical well-being)®} #THo| &= FZE
Hlof thgh th vt-e] FAlell SlolA A
7} AATHWittling & Schweiger, 1993). 1
S X]—o/\lﬁﬁ]oﬂ gt Aol w A=A}

M E&H o3 A A A

(Nitschke, Heller, Palmieri, & Miller, 1999)ol] 4]
Wugdnh geba Bedo] 32 Te $3
AFde BEAS B ¢ Yok BUA
S A%E BHeel AYesl A Aol
& BPel EA7} AL A hNischke &
Heller, 2002; Davidson, 2002). < 152 4t
= Agwoming ol BKE AN Ae
Qojd 9 QA FAaAt TAE W 2 B
oF ¥ (anxious apprehension)ol] ol Wt N AT AY £ dAAZ
(Heller, Nitschke, Etienne, & Miller, 1997), -5+ UJLE& HAFYATKGerhards, Yehuda,
= ekl AE S o7lsks B9t AAA FE Shoham, & Hellhammer, 1997), ~E# A EE

T

eI =2 AT S Uil 2 2B A9 AdE AAMrE v Bt

okl

o
i
rr
=~
r1o

43 %3301 AL, oA A AA

e 2 dre Aotk 2EH 27} v

4y 44 o X rE g 2o e 2

JN

(anxious arousal)ol] #od3dtctyw 7Y 31tk 1] X &= % 8KPapousek & Schulter, 2001)ol T3}
BUe FUHE AT 0@ B4AL Ak ok 10 @ol dTEA ggm
Wheat Weld when e QB w2 uigo] He AgNAA 25 8
A e Blol 2o 24Ul GekNihke & ABelE NFATES AW, AN AT
Hler, 2002), ¥<to] ez Mg AARR 949 vA BURE JeEcos o
obUehHeller et al, 1997), ALANBAZ TS o EYATA W3 AeAALEE 2%
sl AP BA Whgcardiovascular response) g At ZropHy] ofjdth Ao A T

2 I

2 954 7] & Felectrodermal activiey) = FH AlS Zte Mgl AF e %O]’%]E:](anxlous
o] o] Hu¥ S tHlang, Davis, & Ohman,  apprehension)Z F% & Zi o=

2000. 22t d@Ao s fubE w}t duel A FHoln, AF

A Ui gde] gEa A28 SEARE AT RN ASNRA 2 %9] TS
AT AL AFEL H|wA  AtHDavidson, A Z1tHHoehn-Saric & McLeod, 2000; Thayer,
Marshall, Tomarken, & Henriques, 2000; Hofmann, Friedman, & Borkovec, 1996). o|& S, Thayer
Moscovitch, Litz, & Kim et al, 2005). FBAC] ¥ (1996 AgFoz fid AL 7144
g AFES - dygdeY e AsAl Ee olgk AHld Bl wiAAlY 2ES
AAY e #HEAPE bdFE ° FHE JHE Jehle AWEE 7RI, Fu
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HARA L &S Mdste A nFAAE
Z9o] AFEQ IZEFEZHA N (respiratory  sinus

arthythmia: RSA)
1 &= (high-frequency power spectral density)S 734

ARG Zaustt a8y g2 dFEe

Aol AnE AN Qed, dF 59,
A7l AgeEe] Fad JFE AL @
=t Zlo|th(Davis, Montgomery, & Wilson,

2002). 23]¥ I FEHAZWHS(skin conductance
response:  SCR)©] A 1}%5 ZH 2Kt AR
Hgo] o =ve F U THFowles, 1980).
b ard B4e 4ASAsl A
o= HFHole FBATE A% 3 B¢

o 2R Axel zAy Aol 9=r

£ YolrEy| 9 ot wekr 7|14 EEG
=7 wgt AlLkE mBAC] Q& 2= AH

=
W13 gIees Phda 333 4
3E Yee olg, BAGAE fus

4 e 98 SE0

E AR, Botg
< %Hlff}—t— oA7|1ZhA a2l 3| 5A A
F344 H 71, EEG TF, *g.?g

, 1998), 23y Eehs
st 7Agoll= %‘J?{r*é A At B
7] W&o (Nitschke & Heller,
2002, 37k ABH AFE PR Ik

¥ YA

>
ot

IR Ags dele =1 e 9y

Ay & AdAE ez A48E dAst
At AERvb] didt B 4494

el 2o F7Hol ATEHJT & 789
gHgo] Agol x}%ﬂoﬁ g vhxov

e}

SoIZAL B ATANE A A f89 %
AL AET AR, dRE LED

oF Al 7 AKSpeech Anxiety Thought Inventory:
K-SATI):= Cho, Smith B! Telch(2004)ol] 2]3}] 7}
e Ae 280047t Fdmuo R ket
Zolth. oA 53 Ak 37 PR 74
T9lom Cronbach a7} .95°|%th EA=Z, 3
=% Beck H9FHHE=(Back Anxiety
BAI)E Beck, Epstein, Brown 2 Steer(1988)0l] 2]
3 ZAdlol Ma996)el ofa AL
H, 44 Ak 20 EFoE o]Fo Ho

Cronbach a¥= 910|1T}. mEx|2te. 2 Penn 4
BG4
PSWQ)-2> Meyer, Miller, Metzger
1990l el Ndd A& & A7ArF Wt
ato] ARgeiledl, s AR 1] £FeR

o zolA] ge

Inventory:

d(Penn  State Worry  Questionaire:

2 Borkovec

Hxl AIAREL fEAo =z Add =
sbelglon, A@dd =3 A gk

=2
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oa 7t AdellM 27 256 AE] HlER T
AdetE et 2§ yAEsE Ao S0Hz
9] cutoffE 7}7 5-point FIR HE|o]| 23] t]A]
SESECE R

WA 248 AR d7eE, AALE
2 te eddom i AME wEse

=

=
AR el Ba AARNAY. deo 7
ARA 2HR 437 EEG AR F

o] gl FEL 229 chunkZ £ o] 50%

—

o2

fo

A A 8 - 13 Hzol a W& thellA ¢
39 EEGY| a power density®] FHXE
g AHEE T 33 AR BEEE
AsNA power S AAF(mE L]
H A %= W9 In(a power density)2}
ZF=92] In(a power density)e] z}ole] 2]3|
A
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A3 0.15 - 04 Hz HYY 2F3high
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Bigger, Eckberg, & Grossman et al, 1997), ©] 4
AE2 Adus ghoz MeE .
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El
Ho

0

H4 / MEO EEG 8IHEA SN MAMEY

P AAe) ATg A
o] 248 + 72, = A
el Ael7t g
@D}o] 1.66 *
] 1.63 £ 3522 {93t
del ABANAN 43

[e]

7.82, p < .01, MSe
= 249). g7} 14% 89191 Ao wpet F<
gk ztol7t A=

1526, p < 001, MSe = 7012} SF&FAIAQ,
60) = 17.62, p < .001, MSe = 7717} 59k
ot a8y Jed 3 ko] AeAee
ofstA] stk T e ko] ztolE M wa
B, o 7|RAE1, 60)
MSe =761} AAGDANFL, 60) = 6.69, p <
05, MSe = 1.6011 4] % 243t Heto] 2
5 A3 FJdEn we EHE Hasks
1, & A A= F Je 1t 2el7t ¢l
At

zb 34 7+ vnE AuEd, 7|AAEG
ojghtAl A Bt wle HETF WEha
[F(1, 61) = 28.74, p < .001, MSe = .730}, 7]
ARl vmate] AFDAFL, 61) = 2637,
p< 001, MSe = .801, oAZISAFQ, 61) =
4428, p < 001, MSe = .10} 18] A
[F(1, 61)= 46.92, p < .001, MSe = 1.4G}ol|A
F& Bebgo]l HaHEgrh sEWAE 71A
A3} ztel7h glich MEAT ez Y
& A3t dEEHAe, #5824
Ao Hlal o] ghetAloA Bt

14.23, p < 001,

O
le] h
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ZOVHF(1, 33) = 2849, p < 001, MSe =
501, AR AR, 33) = 1487, p < .01, MSe
= 671, AZVISAIR, 33) = 19.18, p < .001,
MSe = 501} AAANFR, 33) = 1918, p <
001, MSe = 1.23100M & FoeHd =2 &<
e Bttt 5 @93 delA 71A
of Hlal] o]getAA EbE VA =Zn
[F(, 27) = 692, p < .05, MSe = 1.03}, A%
SALE, 27) = 1144, p < .01, MSe = .98},
o Z|AF, 27) = 27.00, p < .001, MSe =
12819} AMDAIFA, 27) = 29.16, p < .001,
MSe = 1661AE froabdl w2 EShts

H st

i‘

o

THE(1, 60) = 51.68, p < .001, MSe = .019L
@z ff a9l FAEe] Aol frejn|at
AEHFG, 360) = 10.13, p < .001, MSe =

MSe = 0071, 22F8 ZFAEQ, 60) = 7.61, p
< .01, MSe = 0061 ¥ S8 Z=A|[F1, 60) =
9.26, p < .01, MSe = 00117} fejm]slich
aeiy Je A ko] AsAgE felst

5 Aol & A EH, 25 &4
Aol %5 - Bls) ZIAAFA, 60)
= 66.23, p < 001, MSe = 003}, o] AR,
60)= 955, p = 003, MSe = 021, ARG
[F(1, 60) = 40.34, p < .001, MSe = .003], <]
J\HAUFI, 60) = 4187, p < 001, MSe =
0031, d7|SA2[F1, 60)= 44.36, p < .001,
MSe = 0031, o 7|ABA1, 60) =
001, MSe = .003}, 18]a1 S| ETHAFI, 60)
34.85, p < 001, MSe = 0041014 E& FH=
HIAE S FABT 2ev A8 E F
Holo 7 }04 ol % AE g A3 1A
gt Sole o|gtFAl, 4

1 3 S RIAA 52
s} é}‘&ﬂr 523t e FBA zfo|7}

2881, p <

0041, ARFE AR, 60) = 1093, p < 01,  ©J3kA] &skal, Joat A F5AEE
02
015
—_ a1
i 0.05
z ©
L /T“,.
0 “w-- —aEgyED
!’ q‘!-“"!""-!-----! —-B=- o dEIC
-0.1
7IHM ol P o7l o7z o7z EE
|
8 2. AyniFol mE FBA g}l $EM2 BRo EEXIE LEHHC)
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HED - BEs / MFLE EEG HIHHEND 28Y ALY
frolakAl ek 10.6721 B 28 FAF1, 60) = 8.60, p <
A 3t Apo|= A rRm Z1AAd HE) o] 01, MSe = 17.42017} o8ty a8 Het

dA A S Gt ST A WHEA],
61) = 1205, p < .01, MSe = .01}, TF2 T
S FYg Aoz glleh 2 e H]
wE BHY, A5 SHAHHA, 33) = 637, p
< .05, MSe = 011 -5 DAFHEA, 27) =
5.62, p = 025, MSe = 011 R5Fo|A 7]A A
H3 ok A A 25 Do St

@z W 219l
Zke] Apol= Fol SR =TIRG, 360)
39.93, p < 001, MSe = 205471, A=} Z=A)
[F(1, 60) = 59.98, p < .001, MSe = 9.318},
28 ZFAF1, 60) = 643, p < .05, MSe

o
a

80

B5

I ZA| 7o FsA-Eo] o SFATHRG, 360)
=753, p < 001, MSe = 20.547}

7} Al A Hek 2+ A Aol & v s
B dZ7|GAE, 60) = 7.04, p < .05, MSe
182.1141, oA|7|SAI2AF1, 60) = 5.08, p <
05, MSe = 957851, <Z7ISAI3E(1, 60) = 5.14,
p < .05, MSe = 152581, 18|11 3]EGAA],
60) = 4.76, p < .05, MSe = 103.631°|A] =
R To] #H5 GPGEY & AES
ettt 25 A5 A 712 o]
a o] AR, 33) = 536, p < .05, MSe
14.5119 3| BAFA, 33) = 6.23, p < .05,
MSe = 13.64114 AubEe] 7HAag Ko,
AZ\HAUFI, 33) = 642, p < .05, MSe
4742100 4= Alvbgol F7teidith 5 €4
Aol s 714l Blel AR DAFQ, 27)
84.99, p < 001, MSe 5.181, dl71A
HF(1, 27) = 50.37, p < .001, MSe = 48.42}
ZISHA2AF(1, 27) = 7180, p < .001, MSe

P S~ I
— B0 .
:[H .l'/ ‘--I\
® 75 ” ‘u{
nJh'lI ’f’
R ——nEgsIn
- e emmynT
&0
JHH o2 HY vl vz ovls a1
A
O3 3. FBASH MBI W2 ASHE W +HM2 HRe| BESAES Uetdct



19.677 9 oAZIABFE, 27) = 5099, p <
001, MSe = 19461 AutEe] F7HE e
a, FEDAEL, 27) = 11.82, p < .01, MSe
= 12.62191 1& *J.H#E'«l 3o A A= AT
25 el

Ak #HS G H681 + 74H0] 5 &
636 + 89)HT} =2 RSAS K THA(,
60) = 4.80, p < .05, MSe = 4.581. 18] I
A2 W 8219l A wE Aol 7b FolEt
THE(G, 360) = 14.45, p < .001, MSe = .40}

7t A2 Ak olE HW, = g
BRIl 2S5 GAFTET o 7DA A,
60) = 451, p < .05, MSe = 1471, d7]GA
2AF(1, 60) = 6.75, p < .05, MSe = 1.091, 7]
AR, 60) = 4.07, p < .05, MSe = 1.26}
a3 S EEARI, 60) = 407, p < .05, MSe
122194 frolstAl w2 RSAE Hch 7t
At HolA A 3t vlus AvEd, 3235
LA RSAZE 71A Al

ox ROIN 2

sl A A

7.5

RSA([ms?)
(=]

55

[F(1, 33) = 9.38, p < .01, MSe = .12}, d|7|¢k
ANFQ1, 33) = 523, p < .05, MSe = 81}, <]
ZIGAIIEQ, 33) = 621, p < 05, MSe = .60}
9 o 71ABIA, 33) = 9.61, p < .01, MSe =
301004 Holdth 5 &A= 71A
Aol Wl dZ|RAIFL, 27) = 17.13, p <
001, MSe = 641, AAl7|SAAEA, 27) = 3239,
p < 001, MSe = 341, Z CAZIDABF1, 27)
= 3490, p < .001, MSe = 21194 RSAZ}
oJstA Holxlx, Tzl IETGAE 7]AA
Hop oo $FY RSAS EIATHAL, 33)
541, p < .05, MSe = .23].
Zh ezt A of

= AT PSDOﬂ

HEH JZP“ 5“““&4 %’—%— 5“*@% zk

7I®d ol

HA|

48 o7lr o~z oz ==

T2 4. FBASH Ao mE RSAQ| W3l MR HHol EFEXE LIEHAC
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0.18
0.16
0.14
0.1z

0.1
0.08
0.06
0.04
0.02

SCR (pmho)

J®Md oz HF o o7z ¢rz ==

x|

T2 b, FBASH AgntHol| 2 SCRe| Hsl 2M2 Hiro

AR} $= BAND Bl folF Aol7h
Q9T @A W) 299 FAE FoladE

HI[F6, 360) = 6.25, p < .001, MSe = .011},
AR FAIFA, 60) = 15.01, p < .001, MSe
= 011, 2 X3 FAFI, 60) = 961, p <
01, MSe = 017} S9stgch 1A 7zt
Ao et EEwE A EW, SCRo| ©]
A7V A FHasE S WHEQ, 61) = 3072, p <
001, MSe = .0031, ABDANF1, 61)= 697 p
< .05, MSe = .0041¢} oAIZ|HAUEUL, 61) =
891, p < .01, MSe = .0l & =715kt
F7FA 02 SCRe] 0.02 ymho ]9 I7|E
Yell = 7HFE Blus) B, o g &
A Aot AR fAbsIoE FJe F Ao
© frolskA]l gsked, A@zr W aqliql @
A FAEHIFG, 360) = 9.57, p < .001,
MSe = 3.041, A8 FA|F1, 60) = 10.20, p <
01, MSe = 476}, o]} FAR]1, 60) = 891, p
< 01, MSe = 4421, Az} FAFL, 60) =
1530, p < .001, MSe = 2731, AR} F=AIIEQ,

L_

60) = 1642, p < 001, MSe = 2.00}, & 23}

Y FAIFA, 60) =

7} srelssick

479, p < .05, MSe = 1.94}
1A 2 dA g )

MRS ASEE, 7EAE dolqE Wi
AEge] A5k ol glelA Aty ot

[F(1, 61) = 31.02, p < .001, MSe = .72}, <]|7]

SHAEA, 61) =
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Frontal Brain Asymmetry and Negative Emotion Regulation
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This research examined the role of midfrontal EEG asymmetry in the regulation of negative emotions.
Frontal brain asymmetry(FBA), heart rate(HR), respiratory sinus asymmetry(RSA), and skin conductance
level(SCL) were recorded during baseline, relaxation, worry induction, anticipation of impromptu speech
task and recovery. The relative left activation group showed lower distress rating than the right activation
group at the end of the anticipation period and after the speech task. Participants with relatively higher
left activation showed lower HR, and higher RSA than those with relatively higher right activation group
during worry and anticipation task. The relatively higher right activation delayed recovery from higher HR
and lower RSA due to speech task. Compared with baseline, relaxation increased left midfrontal cortex
activity, but both worrying and anticipation decreased left midfrontal EEG activity. Worrying and
anticipation was associated with greater HR, lower RSA and greater SCR compared with both baseline

and relaxation. These findings support the role of FBA in the negative emotion regulation. Implications

and limitations of the research are discussed.

Key words : EEG, FBA, HR, RSA, SCL, worry, amticipation, negative emotion regulation
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