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B A3 2oke] BAET ANNZ TS e s Auhol X (heart rate variability, HRV) & ©] &3}
A AEAAA L ARREN S vastn 1 A duis AuRuzt g Aotk I Bk 8
EAl A2EYAESAA A (selective serotonin reuptake inhibitor, SSR) & FoI3 H Foixz FoAF
2 vlaspy NEads Bste] YE AerksE 1R A sith

% H:

DSM-IVY] He7|Fe] oate] Bebgolz gk 3xt 3083 AAET 30%e HWdes a7
Zaslgle}. Besate] A4S H718ly) 95k Hamilton Anxiety Scaleg AME3IIoH ddiErS
A2 AL, k34T 2|3 B 298 AdEeldth

A= ekl SxkEn FAUNZRTY HRVE 53% 3 Al997 T iz BAsigoh 12l
2ol 82152 e 2 SSRI £ Fo § 45F HRVE FA8Hth SSRI &2+ fluoxetine,
paroxetine, citalopram, sertralines ARE3+ith

EAA AZ=2 SPSS—Windows (version 10.0)2 ©]-€39 independent t—test, chi—square test, 712
3L paired t—testE AMEIFITH

a4 o

Bebgtol gixbrat Atz 48, Al f2d BAF Aol §igled, XE ¥4 Hamilton Anxiety
Scale A4t 2 AT vlwate] FstA ZAEAT(p<0.05). Az Agd EMFNTE vlnssl
& A% X2A ErFelo] Azt dwigEel RMSSD, SDNNelA #2038 ZAE el = Fake
g WSES AR, X3 A kgl @xke] Bzl vl TP, VLF, LF, HFolM o3t 2%
vehiglod LF/HFE f93k 2lol7h fiieh Z22la Bebgol $kxkrolA SSRI A& A3 A5 9 HRV
HAEL BAHOZE A% Alo]7} gl

10 rlu

d E:
AgA BergolTo) ATl vistel 248 HRVE Y, 8o 8x2E o s & SSRI
AEAT BlzAME F F2e] F 2olzh AT SSRIAAEC] A&7 9] B4de WYshs HRV
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2223 BEqbgolrt AdH Adke) AFFES FTMRIUH
L o d7ARSo] Ykl o) A AgAAZE
o)ge] 7% ReE AZAHL on, ¥ HZ ol i
3 A7t &3] AP T gk 53] Auhdols £4%
o] &3t} Bobgot 859 A&AAY TS AT =
EEo| Az} Fvsta lEd, of ¥4 Wilo] deshEA
T ASH o7 A¥Azdd Ut AP EE BT
& = 4 QU] 9EQ R 2P AEAARNETFEAY
A8 o] & (heart rate variability, HRV) ¥4& 54 =
ZEIZon} Z4zbe] BAR R gt =3o] SVl AT
FAEAE 7P uzsty @A) Hold AP R &
SAAT AP Tekst A Sl T 28 Sl
& Aoz WAL Y AgAAA JeRA B ok
g, $¢F A7 48R3, Eqh EUS § B IR
A% 9 ST BRdo)] 9low T FAIA nA
3 Baz A7 By I FYFEE Aetke RS
Aot} g U 4FE HPsked K43 AR &
ol 4 & Aotk

Auhdo) £ o] BA uhy Z 713 go] AREE 2o Al
g9 EMws Fupke g9 BAHolth A9 BARS
A% AAE 7]ZA Az QRS complex Atojg] 7k
7 (normal to normal interval, NN) 3} Au}4=& B3k
uolt}, A4S 24 F9] shiel Bt A5 (mean
HRV)E 712A7REQE] i Hukgoly, AEHA, &
ok, AEAZAL By W W] verd Qi @
<" NN 7H4E2] ¥old Ay Haud FE# (root mean
square of the differences of successive normal RR in-
tervals, RMSSD)& 2 Y u7ald 84& Hr7ishztl
713 B3 o]4EE Bgolh 2 NN 7HA ] WA
(standard deviation of normal RR intervals, SDNN) &
7129 A7 Feto)] AukEe] W) vy HeAlE 7R
& e AREAP Agelge] vedE Jehid A
AAge) 71 AEe oFlzto|th® gutd oz A%
AVEHY4E HRVY 4137} B3 Fo| 1 H33itt. & HRV
N7} GZ2 e AR A7) Falthe A& gn|dit.

Fos 99 BANE Fols 99E 1202 HEE 2
Mol Woz we) AREY $Ao| tERoltt 2AF

3(Very Low Frequency, VLF), A53H(Low Frequency,

LF), 253 (High Frequency, HF) & A 3}+9](Total
Power, TP)E 4€ # Jt}? 7 2259 A3 u|g
AR HFE 32 439 217 715-S st '© LF

37 AZAA S Fazt AL 48 sk AeE

#lA Qo8P = LF/HFe a-Fuz 4739 7%
3L VLFE 24 dugSef et J3s W
9 AR 72 Eahe vRE 24F gedE1 gl
olx9] HAX] MM HAHA gt TP
, LF, HF g g% 58 54 ZE ¥ Yuist
, AEAAAL AARQA B AEF wkdshke Aotk

FEgo) BAEL HFF Bl AL duikH e
2 Adkgdolrt ZHagths A7 Anyt %o] E1EI 3l
=), 2B olx Buzt A7 #49 ad w7 A7 84
9 Z712 YehgE Folth B AMAEE Tk 99
o] HAIES AAIElY EokdojgiatollAlA HF S 4, LF
¢} %7}, LF/HFY] 3718 2asRa™ Azt 9ee
SDNN9] 7t4E Buslgich*?” o8 HRVS) H|1Z4L A
SAAAEY Fugt AAFY Aol dFol AR
R HEQ A o gy BE d7s0] 22 AH%E ¢
A JehiA = geth 3 97 Adele S8l 3
Aellx) HRV ) H)ggo] #EEA} oberha shglo %
olulE FAMZY @Y, &%, APo|r |7t A% 210]
o] 91919 A Zoky ANERE

Eobgoll gatolAe] HRV Z3ol tisk 47 #at ofy
g}, kg Fo| Fo g3 thd HRV 97 5% 3
A1 ok ] Bxe) X ZeA nortriptyline
Aubo| g o] ulAd BA 23S fosiA ZaA7ia
paroxetine& 1#X| girh= AT 9} TPl Bt
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g ou|g AW ual ek £ Bl dAE
oA NEEUANESFYA A (selective serotonin reuptake
inhibitor, SSRD & $0igt ¥ Fo{@3 FoiFE vlas
BT ABEAHE B YA Herbse 1EAR
24 sk ol Fa &% HRVSY 48 F3iA &<t
o A4S Fogs Z4F a5 BT H2Y &
g BHE 4 AL Aotk

A X A7

1. Ao

20059 423€ 20059 1027k UAEw dik
B9l AAAAGA DSM-IV &) Hed71Fe] sl &
g, ABFES 5 Eekgolz A #4303 %
AN ZT 309 oz sk AUz 4
9 A3 254 2E 554013109 FAAE AASATh
o]do] Eakgtel o]9lg] ohE FAHH A HAY ¢
A, Yi4q EAES /X1 e Bvele &
oA ALttt & ) FEAE L Holx HAF 27 AR
ou g SEekAS) T FAl HET TR ¥ AL
FERZ TSRS 181 B AAEE HrkeP)
$}3}) Hamilton Anxiety Scale (Hamilton, 1959)%& A}
g3l5 00 Frie AYdE AAFCAL g Hol st
Az TEe 89 oAl 7heAr TEl1 Hle) 25k
Zggo|9led BDI #4 2134 ©l3l, Hamilton Anxiety
Scale 103 o|&tz o]del FATHAL AZol} T o
g 543 B3AHo] gy, AF8H 4% 571 AY, Wl
Bul g AZEy 52 oE AAF Ado] Qe A
E2 T

2. Ay

A2 FAEL BF A4 Zdel AL of
AAALE 2 25F 5o el e a4
Wz A=E 3Gk gAY AYdzEY Brke ok
841 30EHE 104 Alelel], o|xel| E¥d HAPYH (Task
Force Report, 1996)1%¢ 7122 s}o] 587t Algalsict
ZAAH= SA-2000E 7171 & ARg-3sle] HRV parameter
2 3% ¥ M(time) 997 FI (frequency) ¥
2 BAsRth A9 9#4 (time domain analysis) & 53
Aluiajolo] R-R 7H3E BAAHZ Helshes /o=,
o] w} 71Fo] Hi 2 e FPdutEoln FARL filtere]
s AALEZ BAA] AR ottt FaHAR
A (frequency domain analysis)& HRV A& & 743k
Z+ Fulg o] AEE Pelgrishe Wlog, FA44ddt

Alol9] RR 2HA Q] W3S slaialsle] 2 ol o] Al
37t iAo R od Zxz vehbe 718 B el

23 Bkl RS ulid o2 SSRI Fof X3} Fof
% 45 ¥ SA-2000E 717]& AH83le] HRV parameter
£ A% ¥ Atime) 997 Fo4=(frequency) FGEE
BAskeich SSRI ekE 2= fluoxetine, paroxetine, citalo-
pram, sertralined AMHF8I3 o0 HQ S 74 lorazepam

0.5~1.0mge] HE=Ut}

3. §MdH

EAA A% SPSS—Windows (version 10.0)& ©]&
sk Eekgel AR AT A= indepen-
dent t—test®} chi—square testE o]g4313 .20, EFFl
AT X7 AF vl paired t—testE ARSI

AL

1. 2% K ¥ Y¥H /g

2orge) axEH AAYZRTY AL 47 36.63+
8.05M (BT + EZHP ¢} 35.3016.634101312H, 2
3 A4 xlol= YATHEF=2.029, t=0.700, p>0.05). F
T Ao ol QUsith Bkl giabrelx] T8l
89, HEkole 149, AT ESE 39, g4F &
EfAZoe 590]%lch SSRIY okE FolA fluoxetine
(20~40mg) 5%, paroxetine (20~40mg) 8%, citalopram
(20~40mg) 143, sertraline (50~100mg)< 394 ©IHch
T3 X 2A $FS] HAMA A= 24.40+£3.2330]9]
omnj, SSRI 4 H 4F F A& 10.37£2.098 22 A
g Ard fosA FaEAT(=30.272, p<0.05). F
FHoz BE dRrES F247] 42 A AL

o, 7 AR FAF 2ol AT

2. HRV A=

Table 12 B3] &7 ¥ AFdzT Atole] HRV
BAE RojEth ANZTH A8 BT S v
ERE A, A8A EPFelTe] AFHHFER] RM-
SSD, SDNNojA f2% Zag vehith & Fag
e MFES AuEd, g A Bebel] $xkro] A4
gz7o) 813l TP, VLF, LF, HFolA §-% 748 et
Uil en LF/HF= #98 &bo)7} glich

g3 bl #xbtelA] SSRI A& Ad AR F
¢] HRV HQEL BF FAFSZE §3 A7t At
(Table 2).




Table 1. Comparison of heart rate variability (HRV) findings between patients with anxiety disorder and normal controls

Normal controls (N=30) Anxiety group (N=30) 1 o]
HR (bpm) 7216+ 8.8 75.58+10.74 -1.545 0.129
SDNN (ms) 49.11+£21.07 28.85+13.48 4,010 0.000
RMSSD (ms) 36.69%£16.95 18.59+ 9.37 4.836 0.000
TP(msZ) 732+ 083 606 1.00 4970 0.000
VLF(ms?) 6.38+ 0.84 548+ 1.02 3.508 0.001
LF(ms?) 613+ 105 451+ 1.36 4.856 0.000
HF (ms?) 553+ 1.12 398+ 1.12 5.033 0.000
LF/HF 254+ 1.96 250+ 2.42 0.068 0.946

Mean=SD, HR - Heart Rate, SDNN : the standard deviation of normal RR Intervals, RMSSD : the root mean square of differences of
successive normal RR intervals, TP : Total Power, VLF : Very Low Frequency, HF : High Frequency

Table 2. Comparison of heart rate variability (HRV) findings between before and affer SSRI treatment in patients with anxiety

disorder (N=30)

Before After t p
HR(bpm) 75.58+10.74 73.61£11.07 0.903 0.375
SDNN(ms) 28.85+13.48 28581579 0.065 0.948
RMSSD (ms) 1859+ 9.37 21.95%11.96 -1.224 0.232
TP(ms?) 606+ 1.00 601+ 101 0214 0.832
VLF{ms?) 548+ 1.02 533+ 098 0.583 0.565
LF (ms®) 451+ 1.36 428+ 124 0.769 0.449
HF (ms?) 398+ 1.12 401+ 123 -0.109 0914
LF/HF 2.50+ 2.43 1.76% 1.67 1.271 0216

Mean=+5D, HR : Hearf Rate, SDNN : the standard deviation of normal RR intervals, RMSSD : the root mean square of differences of
successive normal RR intervals, TP : Total Power, VLF : Very Low Frequency, HF : High Frequency

1 oz
AtR oz B =729 Anp= o]Ad9 B¢ sz
& ez }04 B39 HRV 4727} Akt 22838
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AguizT X5 A B9t
g A BekdelFo] AjdeH4=E<2) RMSSD, SDNN9
st 7442 vehfith. RMSSDY ZAaE Eqhgel $
Ao Fuz A7 4o BAFATE & 7 AL
SDNNe| Ztag oz Bebael #g] %%cﬂ&foﬂ
vla AAeEse] At &S & F AUk olH
Aub Wolx o] i takst ¥elehy AHE vehle
AWz 2F FYIH} BHXAY P05 Yt
Yoy Bte] 3l A8k AEd A S8 EAE
Bt & Bl Bakse] AEw A g Al EAel,
el g8 AR HY ukse] Weleh Bol A
gAoleks AL AAEFE Rolch®

Autess g A EQhgel #xigro] gl Bl
oot BAH o7 fosxE ek 49 A#HE U
A B 983, 7173, o|A=2Y, Ex T 2 IS
Zukst AN T gofella] HRVZE 248 = ke &4&
AAAE F YL Aolth AAZ B olYolE $+&F

& o & AFelA e WHolwr} Fadthe @
AFAFEe] Ykt galm AR} BEa 4L &
e AM 744% HRVZE AE# d@e] A48e S/
7 4 ke T AT AR ge) BaHY glo
2, o8 FAES Ao Be WA FHE J)Ee
& P o7t Jrh= Aol

Foe 49 AFES Aun, gl #Alro] 3
AojzFol wis| TP, VLF, LF, HFJA feld g v
ehfleH LE/HFE feat atol7t Qv HFY 4,
LF9] Z7}, LF/HFS $7h8 nad OIXU A7 o=
& O 292 Jehd ol & Bggeld shd
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ERME AR RO Z Q) Hio] dhAg o
dztg oz Au Wo| o] AA 57} Zaslo], LFE HF
AYE AXFH oz Fadhs o A¥E 5 YA 1
g3 9F7] 2S5l e oz Wtz Hut o]
ol xjol7} Yehd S5 QIAch0

#o AZEdo] HRV vlX& 43e g3]7] 9 A
FEo] we AL Z1 gtk SSRI2 3! paroxetine
o] &Rl FREo)A HRVE F7HZIth= A7A%E
gom o= g AT ARHEE gtk F TN
b 83 g4 AR Tkt $25 &1, 121
A} gl AZEde] HRVE S7M71E 538 B
ojZx] £3 APNPWET Bt} I Yeragani TL F
2}l Ao A paroxetine A F Fofl F-2431A HF, LF
7} AT g 5 Uk d3E0] 25 Atk

B P el gx72l SSRI X5 A% Agt
Ho| g @A EF 3 Aolrt YTk SSRI A=)
So] A& #3448 igshe HRVSY Arbel F3&
uX|7] = Aoz AR} YERd Rolt}. o= SSRI Al
g9 okE-Eo] HRVO ujxjE Fdo] A2 ol UAA
9k SSRI &g 93 $4EHe] viE v A% &
A9 2z olojAA e gEthe 2E AYshe Aol
st Bebgole] ¢kExE H AEAAAY} HAstET
HRVS] R} olojxlexe ofd £98sitn & + 3l
t} e} kS By v nd 2 7171 453 FHol HRV
o Wzls FHrlelzlel AEAREYY FEHE W3t
YA & 29 FE Qv 2 gl AR g
3, AYo)dr |7t} AR Ajo] 58 A& AF a7t v
Bl 4 geleg ndE 5 YAh
B Q7Y AAE WA did axo] 9 LS vt
AE0] opeh= Holth Eebael IAES tide
YA FTHANRE vlE o] ERFeRIEE 7t
S o R F7le FYE Fdolzar B
= olych 183 A3 $-2344E wiAlskAlE Eekich
F9983) ASY B FREE FEI=H o
o] IVNE SIGAT P AN hFE +EFEE
Saksl QlE Bobgol @AkE0] Hol wz $-254E
71 Bebde] SAES wARAE 4stth E Sl
AT AANET Alole] AFol AEe Aol AU
o}, FAAQ] FRE FARIAE Zdgich oA
Aol Aol Rzt AR ujRE 254 ZF
st B =2So] JUYtEPY Bobgel g5 oO3F
N7 AT ¥ZE SSRI AAE Wde= g, 2
& SSRI AlAEtE 4zt 47176 zbol7t o] e F
Fof) mat AupHolxo] vl JEE viAISH] E§ A
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¥ HRVE eIt Al99 #4°) RMSSD, SDNN9
o8t Z+AE Yebd Rojtk. Fuk JlM= TP, VLF,
LF, HFAA f2J3t xj01 8 vehfgles LE/HFE folgt
z1o)7} QlSith & Bkl #ArE de® 3 SSRI
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Heart Rate Variability in Patients with Anxiety Disorder and
Effects of Selective Serotonin Reuptake Inhibitor
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bjectives : A variety of symptoms are typically reported during anxiety period, several of which are

clearly linked to the autonomic nervous system(ANS), such as palpitations, chest pain and shortness of
breath. Using spectral analysis of heart rate, several studies have shown that patients with anxiety disorder are
characterized by a reduced heart rate variability(HRV), indicative of abnormalities in ANS fuction. To further
evaluate the effect of anxiety and medication on autonomic function, 30 patients and 30 matched control
subjects were assessed.

Methods : Using spectral analysis of heart rate, which consisted of standardised measurements of HRV, we
compared ANS between 30 patients with DSM-IV diagnosed anxiety disorder and 30 healthy controls, and
investigated the autonomic effects of SSRI treatment. Five-minute HRV recordings were obtained before and
after SSRI treatment and were analysed.

Results : Five-minute HRV recordings in anxiety disorder patients revealed that a significant reduction in
HRV was shown compared to controls. There was no significant changes in HRV between before and after
SSRI treatment.

Conclusion : Anxiety disorder patients showed a significant reduction in HRV compared to controls. SSRIs
do not affect HRV influenced by ANS function. Further study is needed to confirm these things. Patients with
anxiety disorder may suffer from functional disturbances in the interaction between the sympathetic and
parasympathetic autonomic tree.

KEY WORDS : Anxiety disorder - Selective serotonin reuptake inhibitor - Autonomic nervous system - Heart
rate variability.
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