FERREL LR 53

RO BRI A FR e S DR 2 R Z I 1%

L

Lk

BEE: BE

5 W RGP RANIAEAGAERTE
Wit o EE R B mALY R

A oA R g% TAMR R BUIL R 6 — 8 A FLA54T - RARBI ST R B 69 &
@R BB o GRS Y .G S BT 4 et

REEER  ARZERLEBEZCEEHLENRA - ACEEHREN2 — 120 FHRALERENREL

FLialE

PR Y B RS R RS EFR % 354 SPSS 10.0 M X BBk k8L 4T kAL £

MR TR EITHFRERIN - AFRERBRACE TR BT RS L RARS Y 28T AT
S EZEEAAMN(r=30,p=.03) AFHERERGF> TERLEBEEZSZA B (1=-244,p=.019) Wik
W ERERFT @B BRI P LHAEERL o AR O EER B0 RH AT RS0 RAT & H %

BAFHBEJE > Bt RREHFREEENIAERL TR

IR FE

BHBES] : it R GR B -

C AR ERACE BB ERALA £

il

Al

3R FL (Heart Rate Variability, HRV ) 23T
W SZ e H By — I A B R AR - AR B E iR
B ARS R (BR ~ 25~ 3 - %%~ B0 > 2005 5 Task
Force of the European Society of Cardiology and the
North American Society of Pacing and Electrophysiology,
1996; Shimizu, Arai, Hirose, Yonemoto, & Wakida,
2002) » M7 Ky U I A8 52 75 BUFE 3R 19 2 %5 $5 42 (Sheps
& Sheffield, 2001 ) ~ FE LML P& R A0 17 3 fi&
(Buchman, Stein, & Goldstein, 2002 ) Jz3F{E s34 A
it 5 3% (McNamara, Burnhamm, Smith, & Carroll,
2003) ° H 5L MUVE 9 98 A BUSE T B $5 45 Ry 52 K
TR A s 508 43 Bl A2 JR it A4 B #22 Y AEC A8 (low frequency,
LF) L7F (Huikuri & Makikallio, 2001) » LU Bl A &k
SR $22 0 =48 (high frequency, HF ) % (Cashion,
Holmes, Arheart, Acchiardo, & Hathaway, 2005; Hayano
et al., 2001 ) o E L IRENIR COMEI IR A R FE R+ 5%
PR 3R 48 BB AT HF Sz R-R ARV #E 2 (standard
deviation of the NN intervals, SDNN ) T ( Gorman &
Sloan, 2000; Sheps & Sheffield, 2001 K

25 SRR R RS, (time domain ) 20 AT Y TE 5 o Bk
AR AEAE 72 (SDNN) FRHE R 65.3 2 » HFHINH
WIREH A2 L EZE - 9P SDNNERE 10
2+ AIREK 20% FIESER (Bilchick et al., 2002) ©
#E13k (frequency domain) 43 #7 HH » K4 (LF) T
AT FE O M 3% SR Y — i B 225 A (Bilchick et al.,
2002:; Guzzetti et al., 2002; La Rovere et al., 2003 ) *
KESt s E R A {KAE (very low frequency, VLF) ~
%8 (LF) Jz SDNNFE (K ~ %48 (HF) b 7 55 A~ [6] /Y
# {t (Bilchick et al., 2002; Hedelin, Kentta, Wiklund,
Bjerle, & Henriksson-Larsen, 2000 ) ° ‘& et AR B/ ik
IR A DF R PR Bl MR B IR ERY - BoEbatt
W HEWRBEE 1~ 2% 8HEHINE10~15%
(Popma, Kuntz, & Baim, 2002 ) °

BB s AR ENR LER IR - HEE— S T0
HERE WAEEER - ANLEEHE  Hinds
TR REE ARy fEbatE ~ BITEFHECE I EERRR ARG
REFEEAERE - 28 > FRIEEYRGERTEE - DL
RRAR RS (2 ~ 1R ~ &~ BE 0 2002) @ B 2uiBfa ¥
POLMEBSRERATN S - B EEE ST - fiE
THEAEINE B I B 22 2 B A2 R TR R R

o I T YL AR R v EARGRE  RE BR  RE B R R A BT K B R B S e (e R IR P A B B Ll R B R

& e SF N o3 BE U PR AT RE B 17 B Wy K B B B R By B
ZCHMW 948 H3H B HM :95FE1HoH
SARES HbbE « BRIESE 70101 BRATHAZE 197
H &% 1 (06)2353535—5845
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BARHRAYERI SR » WS R B O NUBE SN AR FE R LR
[ B3R 58 BN %5 B (Fleet, Lavoie, & Beitman,
2000) ° Bff 5 2% B M i £ 58 B0 B2 Ry R L SR A
B G B AR B IR Cavs e DR AN A OMITLEE 96
C &k iR (Gorman & Sloan, 2000) ©

FHRL_ERFZERT A - St ARE AR Lol i A IS O35
BN o F PR RIS - K - ARi5E B RV R PE
S AR BRI 8 A O B i i e B (R A
AR o R O S E b A A SRR IS R AR B RY
B o R LU B SRR R E R AR T 0 Y
M A EF B L A - WA WS - e EER
M B -

B &

— HIRHR

AWFE R tHBA M TR 5T » SRR - WF5E
MBS R R LD RIS AR g 42
A WG R RS RMES B Fe B8 D B et AR B R
LR - BRTHRDRSE AR S TR ARER IR
gz DEERES B UYEZOEERAE
HA B R I 32 DB E A EAISERIET - AR
ZEURWFRIHAER S HFEESE  FRRELIBE GRS
WHE A HEBRIGROE R EE RS R ~ JEE A N
g RIS IR GRS (KA RS s B e
AL KA E BEEE B ) ~ SHEnIREE L ~ A EERE
FARAEZEAE A SE - EATIAMSEE S -

— “HRIA

U SRR 9T 5 A BB - 389 A I8H
FIEFEESHAES®R - HETHRE - Rog
B AR R OSSR B R R -

x— DOXRBEEETERBEREE

(=) LR A

L3R4 (Heart Rate Variability, HRV ) & —%#1
AU SRR - FIIH O HEES (Heart Rhythm Scanner,
version 2.0; USA, Biocom )T THIE - B2 R
REREE RS IR - WO A B LA Rh 20— 30 5388 (2 ~
B+ 2001) » £R H 2 10k (BI— PPk IR RE ) B i
08 0 ERTTARE - FRETT 75 S0 3R A8 B
i WRFFERIRZET - DL AR E i - 55t
DAFLAEIR A R T O R A A A 8k T 53 8 R R R
RO SR 24 /NRF - BT AT ISR SR B LRSS - o
ITEBEMRE TAE » DURETT HFEHERE (accuracy ) 5 M7
TR R [ BT RIR R MfERF T HZ
TEE B (stability ) » il &0 3 48 B S TE R L 211 5%
— (B ~ 5B~ B% » 2000 5 B » 2005 ; Cowan, 1995;
Murata et al., 2005 ) :

C) B ER B R R R

WSR2 ) 8 8 53 B (B T Spielberger Fift i 2
HY 1% 5% B 7 1 FE 8 B 3% (State-Trait Anxiety Inventory,
STAID) » 532043 » 538043 » 3 Blis £oR R
FERE B s+ ARMEE T2 Pl EA0Y PRI B (test-retest
reliability ) 7347 + (EHEHEEREy 74 - FrEEEERE
.76 » Cronbach Alphafg RN SRR &Ry .90
FPE MR RR Ry 86 (# ~ HE » 1984) - JLEFRIFETN
1FBIRE E 15 5 BLR B AR B SR R 3 8 RS B [
B RS IE R R R AR B R R R 2B ALE
B DA RV H CGEEAR) RUSERSIIRRE - SEHHEE
BHBLR SRR ESR - FHEEEH AL
TEHIEFE AR B RIIARR ) IR B FRE R -

= fREEZE
prseit il AR E R g F MR
A PGS - ERRRICEERE - SelaiE AE R REAT

B IH BT BEWIE BE M E bR &
B is A
SDNN ms 1342 +33.1  FsrsnBEET (NN) FVAZHEES - fE TR LR Y -
rMSSD ms 32.8+13.0  FASEOBIEIHZEEY ARG AR RGBT R s S FiE A o
SEI DR
HF ms®>  0.15—0.4Hz (e SEEEEIHIE R OBk RT A S E g - [ R EAE RS TR I -
LF ms®>  0.04—0.15Hz {EAH&EIE R LBk R [ R AZ RS B 553 Bl A SRS B I -
VLF ms? +0.04Hz  EEAAFEIVIES QPSR SRR RS R o Rl A2 kA TR I T -
TP ms? =+04Hz  IEH/OBERHAR 8 . fE T B SR L AR
LF/HF ratio (R R HAE - SR A2 kit A8 oz il A2 SRS I Ru AR TE I 0 > 1

A2 R i AP AR R A SRS o 28

71 R-RIFHARYAEHESS (standard deviation of the NN intervals, SDNN) ; /LapkIHAZE S ARTZ 39 AR (the root mean square successive difference, 'MSSD) 3
=58 (high Frequency, HF) ; {f4# (low Frequency, LF) ; E {45 (very low frequency, VLF) ; #&I3& (total power; TP) ; /=48 LEAE (LF/HF ratio) .
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FEHMI R » R A CIEAEER - FHHE T 22
FEFESE o LERER - WAREA B ERAIRRES
B o WIEERER RIS o E R R O IS ke 15 )
R LB A A E AR - R - E ARRAL
ez z o DU AR RRRARE he MEF IR - A5
HRAAERTFEES TR T 7 B DR A A AR T
FUETTHORER] - DURECRIR AN B EHE - BFFERiR -
i AFTE BRSO RHR R =4F - BRINAER TIFSE
Gh - EIREHIR TS 26 > DI E RGN A 2 8
WFFERIFERLRE -

FEREEL B 55

VB MEE B 263 (MEHE 2 1260 HE :
21.6—32 kg/m?) ; ELEK3017 (71.4%) [E% » H g
AR (R -

AT DB E R AR AT S SRR 0 s YR R
BB DUP BORE - AR S R B R

RN DBE RN BN (F=) -

FIFHBNIEA ¢ fie e — D e AR B Lo
WAL EERERT > 5B L AFRMERAEREERE
KEFEREENER - MRERa P EEERER

K- WMAEBARAZEARER (N=42)
o ~ et o 2 A M + SD n %
AR SRS SR e AR B Lo o5 A B2 8 2% % (%)
B - LRBRZWRERR AR Ry 20 s
BEZRL o FFH SPSS 10.0 & SRR 2 S ik . S
SEATZORIMT « GERERPERE s Rep - A Sk SBREEER (T 263 £ 260
ERE AN FER - S dE@es o Rl B
B~ R R EL S PER - ARG - BOETRRE i B
BUEMEE R REREIE > SRl DIRE (JER )~ H ’
SRR - EEENERECIRE > FIAEEERE SE1R
SISRRIS MR - DA - RME B 0o
B~ LB~ EIME - R R 95% BHRIE R EFE R BEAS 1 2.4
o HERmIEMET T - BRI AR BN IR Co s s ATE P—
DEERART - B ZAFEMERE SRR RS 1 9 214
FERERIRAGR - FIFRAIEEAR « BhakeE - FFEER /] 14 334
T I B R B 7S B Lo SR B R SR A o Y - §$ 13 2£
P B B AR AR T4 BT ECA R - - A o5
HAEE 2 4.3
wm # RBUEN
SEH 21 50.0
B B BB 1 2.4
AT S Ry B et AR B A o B T AR G R I 158 et 13 31.0
T R 2 A S 42407 B 2547 (59.5%) ; & 7 16.6
K= MHEERRBEFEEREERESSH (N=42)
= e M + SD HR 8 S 95%15 HHE R i)
BEERE 449 + 113 43.0 40 41.5—48.5 22—69
B 444 + 11.8 42.0 39.6—49.3 22—69
pegis 458 + 108 47.0 40.2—51.3 26—61
HEER 419 + 84 43.5 46 39.4—44.6 25—58
B 39.5 + 8.1 40.0 36.2—42.8 25—53
i 456 + 78 46.0 41.6—49.6 28—58
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RN MRHEIEEEEERESZER (N=42)
5 (n=25) 2 (n=17) BTEEA 1+ g

# I M + SD M + SD t P

FPEERER 395 o+ 8.1 456  + 7.8 —2.44 019

[HIE R ER 444 + 118 458 + 108 -0.37 713

xXH FAAURZOERSEREENER (N=42)
B (n=25) 2 (n=17) WTREAR + Bl

I M + SD M + SD t p

SDNN 11990 +  98.26 19099 +  110.60 -2.19 04*

MSSD 14575 + 11695 21449 +  113.56 -1.89 07

HF 791643 + 11672.43 20357.38 + 20207.28 -2.53 02"

LF 1760.25 + 2332.32 9093.59 + 12308.09 -2.92 01

VLF 3306.35 + 5424.89 590820 + 5372.45 -1.53 13

TP 2849.83 + 428277 5355.58 + 4514.98 -1.82 08

LF/HF ratio 4728 + 16.25 4904 + 16.50 -0.34 73

*p <.05. **p< .0l

TN FRTEERROFSRRISTRE2ER (v=4)

FPEERE R THE R R
w1 r p r p
SDNN 07 33 13 19
rMSSD 03 44 09 28
HF 13 21 21 09
LF 21 09 30 03"
VLF 03 42 09 28
TP 40 39 09 29
LF/HF ratio .09 29 01 48
*p < .05.

SR ER BN - BAFERERERGIEANFER]
FHEAER FREEER (p < .05) » MESEERERS
A BMETER PRERC AR (RIY) -

DR RS YE BRI AR DR BRI R
BB - FIFSEILARA ¢ HERIhT (3R AR
FHEMER LR AR - ERESARIME R R
SLJSDNN ~ HF Je LF R - EUfia 5 B2 (%
e

FIFH B AR R AR o AT IR SRR B R B AR S
190 B LR HAS TR AR TE - RS R i
DEE ARSI R RS LR 2 LF
BT EREEAME (r = 3, p < .03) > FFHEERE
RIS BLORB BTG AN B T2 - B AN RR I
(FAR)-

& &

AT E S e E =B HOR 26.3 + 2.6 kg/m?
(I : 21.6—32 kg/m?) » % 5 Bl [5] 4 15 g T BB IR
B Ak C B s A 2 B a8 IR BUHE - Al — it ik
Wi A= (Simon, Mary-Krause, Funck-Brentano, &
Jaillon, 2001) » AHEHA 518 —fie h E A 531 (23.18—
24.47 kg/m?) FHEFELNE (24.4—25.11 kg/m?) ZH
B Ry (fTEbEfSZEdr » 2003 > 11 H7H) @ 8 nfREth
e B AR BN O e R AV Rz 2 — -

SCRRFE HYVE EHUERR IS HAIT - AT REIRIHI AL i
FEAMAYTE LG I BE OBk R PR SR IR ~ Ifi JBR
B BEERFEEEESET - B TERR
EEE - HiIREIR L ERE AN S » Sfn & g
Lol &1 (Hallas, Thornton, Fabri, Fox, & Jackson,
2003) - A5 2H O EE R AT G R AR R E
HEESEEHBMHENRZT - FEEEERELE
R EE R R (1 = 244, p < .019) 0 [TEER
HEES AR E LER SR L3RS
BT b REZCPERESR ST 03RS SDNN ~ HF
Je LFRYFERAE B BHEE KRN B, (p < .05) - fEE5E
E B AR O B FE e i SR =
A5 (Garvin et al., 2003) » SEWTZELLEI S Ky
WFEE S BRET » AR L S E R BT AN E JRK
HUERERERE (r = .57, p = .01) ~ FeE L8 B S e
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(r=.65, p=.01) (Chang, Chiu, & Chen, 2000; Taylor-
Piliae & Molassiotis, 2001 ) ° [ Murata Z£:3 (2005 )
MR =R A EFFEERER K ORBR
SrHTIZ O o RS SRR T e A R S A i R AR
Al - kR EEREERES - FFEEER
FAG5357 BIEAREIRE o 2 (slow alpha wave ) S EAHE
(r=-.482,p <.05) » BLEREELA HF F545 2 1EAER
(r=.555,p<.01) » {HEA LF 5 LF/HF Lb{8 562 FH R
(r=.305,p <.17) (Murata et al., 2005 ) °

DL ERSR G DS EREERANS - KA
AN RIE LR EAS R AT SR BUR ARG
BERER - EBERERS WM - BLL SRR
(I LF R 2B IEAHRE - ORI pE 5
R P B I B 11 5 £E Davis (2000) ZEE2Z W52 IR
EHLOEERAERTE AR - il Murata
FEE (2005) 15 i R E AR AR 2 — H IR
AIAlsR - HASEBERIER - W R R G
HZER » BAREBAN » i REEN AR
RAEREIRRE - YR A R AR B - Bl SRR
HIHF 21EAHRE - A REUR B R ERIRREE - F5g
JRR R E P2 (HF FEA%) 3400 - HILmT 20 - & RO
BEMENR - EESMYINERIRRE - B Ei R
SR AEAR A o LUK A 88 PR S Y £ e B
T » RACTFEEHAN A - S INME S H s
RARYEAEE - B EZFEERE ST © Sheps & Sheffield
B35 (2001 ) $2 HE TR B RR JTIRE » FE R gy 5 A R
AR T A R e B A SR A T PR AR - R B3R A R
AILF 8GNk HE R 800 A #8322 25 B BRIMAY
[ - BRI P BE ARSI » R B 28R )

LA o Sl ERET o AT ELRE D B SR A L 2
% o

o

R T A A R B AN A P A T LB E
Y - VAR TE S SR B R L 1500 LR B 25 1
RN B - ARMEREREERS > EERES
L BAEAARE - HACKRAKHE I LF B Bl 5 i
TEHTHF LR R R EE LR 5 534 - LR
L TRAR LTI SO H B Rt BRI R E - A
e 2B S HF e LF et 55 R G0 2
HETE: L BRI - T E RS B R
FREA B R -
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PR FRREI R R R ERR
AT ERE L, — B BRI A T ook B B

HE - KWAREEREHE(BEAR - AR K=
ANB) TAERER T80 - e K2 anHskevE
B RKEEEA BEEEA o P B E T
17 o ARWerh R S E A R S B S5T
REFSR A OB E SR ERSS KL » B#K
iR LR AR LB E R TR FE R (S TP M LB LR A
RRTZRR - 5340 R ERES R REAE
BURZ - RS R E KA B - EEE
B AR PR K R I S B B R R BT T Ry
B - BREER s HE A EN E MRS R E RS R
KHE - SR A REITISENT - 5 #E B ERTE
S ERE A B R R - HRER B EE SRR
ABRIIERE -

AWFFEAERRIRIER I - FERB AR5 /7 0] vl #E
LR AR - DRSS A8 - B HLOER
s 7 Ml PIANINGREE 422 23R ~ Wl
oA R E B (Lucini et al., 2002) ~ S5 (Kim,
Cho, Woo, & Kim, 2001 ) BIFFIRHYFRTESERE I - $R5Y
ARG ORE R ML DIBERTIR R B i
PG o RIS R 2 B 1 I B L3R5 FL SDNN »
HF J LFFEIEE 2 - RAEHE— i) 2 S 1
ANFAF e B L R B e g DU TR
B EMHIBENERIR ZER - nRgrRER s % -

SENRK

FIEEREZEr (2003 - 11 HTH) - 2\ E RS - 27
EZ 5B £ 4 GE f& ) - 2004 4% 1 H 20 H Y A http:/media.
justsports.net.tw/spo_demo/publish_sex.asp?m_3_id:67

FLISC ~ FREEEE ~ R~ B (2002) - LEERE
I IRIR A R BB - BEEE - 7(2)
185—193 -

FRIEHL ~ BRE#5 (2001 ) - A [RIRAZS 3 B 378 0 P A 3R
Pe - BREEEE 5 47(5) 0 314—321 »

By~ SPIEHL ~ BREESE (2000) - [SRBEET © BEHELE
H - R RO PR Eritas + 11 (2) » 47—58 o

BRISAN ~ 22 H 88 ~ MEWLEL - ZXE -~ 3 4% (2005) - O
SR G FFER - FrE LR - 7
(1) 1—11°

PERRSE ~ BERE (1984) - EETIBR R E &R 5T -
ERAEEEE ErEE Y 31 (2) > 27—36 -
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The Relationship Between Anxiety and
Heart Rate Variability in Patients Receiving

Cardiac Catheterization
Shan-Mei Tang ¢ Li-Hua Lo* * Miaofen Yen® ¢ Wei-Chuan Tsai**

ABSTRACT: Heart rate variability (HRV) is an indicator of the condition of the autonomic nervous system and a
predictor of prognosis or mortality among patients with cardiovascular disease. The purpose of this
study was to identify the relationship between HRV and anxiety among patients receiving cardiac
catheterization. A correlation study was conducted in a cardiovascular unit at a medical center in
southern Taiwan. Forty-two subjects were recruited by convenience sampling after giving written
consent. Two valid and reliable instruments, the State-Trait Anxiety Inventory (STAI) and the Heart
Rhythm Scanner, were used between two and 12 hours before cardiac catheterization. Data were ana-
lyzed through Pearson’s product-moment correlation coefficients and t-tests using SPSS/W 10.0. There
were significantly positive correlations between low frequency of HRV and scores for trait anxiety be-
fore cardiac catheterization (r = .30, p = .03). The scores for trait anxiety in women were significantly
higher than those in men (r = -2.44, p = .019), but those for state anxiety were not (t = -0.37, p = .713).
This meant that patients receiving cardiac catheterization had significantly higher sympathetic activity
and trait anxiety than those not receiving. Prompt interventions are crucial to reduce patients’ anxiety

pre-cardiac catheterization and modulating their autonomic nervous system.

Key Words: cardiac catheterization, heart rate variability (HRV), anxiety.
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