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A preliminary study on women’s anginal pain
induced by exercise stress test

Choe, Myoung-Ae,l) An, Kyung Ae,m Choo, Jinaa) and Choi, Yoon Sik?

Purpose : Women have been often underdiagnosed and undertreated when they have as
high mortality as men of ischemic heart disease, such as angina. One of the reasons of
women’s under treatment is associated with either vague, non-traditional symptoms or longer
delay in seeking professional help when they experience ischemic heart disease. This study
was conducted to investigate the characteristics of women's anginal pain induced by the
treadmill test and to explore the potential relationship(s) between anginal pain and other
psycho-physiologic factors. Method : Of 22 female patients referred to treadmill test, 7 with
positive finding participated in this study. Anginal pain in the past was analyzed by Rose
questionnaire, whereas anginal pain induced by the treadmill test was identified by McGill
pain scale, visual analogue scale and present pain index. Results : Women expressed more
heaviness than sharp pain, and complained splitting more often than subjects in previous
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study that included both men and women. Pain intensity by VAS 364%394, Pain rating
index was 5141729, present pain index was 157%1.81, duration of pain was 514148 min,
Exercise intensity was 6.024.63 METs, exercise duration was 364.29%+141.39 sec, ST change
was -20mm and rate of perceived exertion was 16.20£2.06. The relationships between pain
intensity and pain duration, ST segment changes were significant. Correlation among pain
measures was significant. Conclusion : Generalization of these pilot findings may be
inappropriate, and therefore, further larger study is needed.

. ME
1. d7e Eed

FUdA A234Z9 F45E EFEE HY
A AARL AT 10UEG A 2139, A4F
1567 0iv, o8% Y AFAFL A 108
3 T19%2 FAEA F7F FAE Bol YTHF
A%, 20000. A, U U] H49 FARI
o Ad 53970 44EE #A4E ENE A
409 o) o4 BAVL 40% F7H8H(Han,
2001), ©I=AAY A B vpo] 234, ¥
AF 84 % 64093 F 625%7F AR A
nustd ASHez AFARLe 339 A
oz g AFGE gf UEE WRE ¥4
A% Agol GAR ope} G4 A JoIME F
&% Aggel dixA =K American Heart
Association, 2001 : Cronin, Logson & Miracle, 1997).

HYH JAFEe AYFUe ez AL
d B42FFH F29 BFHo] xyE A
HAE5%0] MRHo g o|Fojd W §Fo 2
Hu] gASdMe 5L E3in AV £%A
gen F2 WX 4o UAtHAF F,
2001).

PaZ9 55L& &35 FF oA EAEY
B39 e Folx Eda EUdEH & A

2 ggd =goiv, A54A e WHes 3

ABIAY 8, & FER, $E2AXE A 7
JcHAEA F, 1996, AEZAet FAE, 1999, o]
A3 1999).

Foo A Baud Y4F FFS A® 43
233 22 34, ge 5% =7, FAL =3,
NI Zole X% =7 F22 BEAEIT e
o] F Addle =& 7FF E3A a4 A
o2 JelchRiofgun and Karlson, 1994).

ojs} ol HB/A AR AVAAN 59 ¥
& ggstn 2 4734 AErE Al weg g2
A YeGAY S1AstE AR g7 gid 84
of weta WA FE AV Aol A7A H
o] HAP XNKE P& AVIE A= 30 Ak

%719 YA AFAR AFE Jehie @2
F AERNFo) A s g Fol 50%,
Ao A AAME U%E A ASHEMF
g go] dAe) wis) WA 4L FA34 wig
AYe A&t Azbsta, o AgPHrt 4
Hu A8 Ao <dsisle %] o FoDracup
& Moser, 1991) AAl B G EY 19 <ld
Aptgel dARt o & Dittrich, Gilpin, Nicod,
1988 ; Maynard, et al.,, 1997).

HYA AAdAge] gAdA oM Blf X9
H AFE 2T AR BT 9
& GAdol viste] Aad PALS ARFAHANAM 4
FH =XE e APl slY. B 52 =
A% $FAL WER X F G4 444
vj3ld 37 ZA9F #dEY Z9<(percutaneous
trangluminal coronary angiography, PTCA)e}vt



718t 34 gy A8H Alad ¢ g4zt
A He W gL AAE Hae dad HAa)
F B e AZRAR ANeEsHe A9 g%
tHSteingart, Packer, Hamm et al, 1991 ; Ayanian
& Epstein, 1991).

F5E 3adte Ao FAd vidtq 3EA
AZAge] AGAAE @ @ of2E A9
B B¢ 5o AMEAZ AT FEH AUEF
< FE3] oY, FF5 Pl #HF T
9 71el H3Y4 AP 9T FHEH EPHez
vehbes 347t Bob 849 FdEAd B F
& oEdof e 5 AT A AR
%o Aol XFATHKIm et al, 2000).

JAZFY G gRE A& B4 424
o2 olFoXd, Wi R 2A A F
Fol A Rn ¢ ¥ #A9 Y oE&dnz
HA9 55& A 71€¥ 5 gtk ol F
3 qdE 48 71X A AEH bE oY
2o} BEA4e AfdEA @ A7), F FFl
S A A B5E APk 3 A A
2 A7 JAUEEE F422 SF4H MY
Al71e #2ke AAF, d8d 18 #7583 8
Qo <Q3ld PY4HFFE AYsA AR ©
Aol itk Wl A2 2EYH2E FEIE
EFR3AHA N g fFUHE FIEAE FA E
E4& Bobste AL FEF A JojA wf¢
234 AxEgn & 5 AUk

HAHAZId A2 N5 27 T4 A §
Fo BEAT ofdel Ao oA A g
= AT F7HEY Q7RI ey #3944
YAE5F sl 4= wb FEA Yo
(Steingart, Packer, Hamm et al., 1991 ; Ayanian
& Epstein, 1991).

olef £ AFdAMEe oA F|AEe] BAN A
#43 §F5 ¢ F4% $F3AAR fLEE
HEFY 549& Fogstn PAESTH Al H
At APy s BAE BA4H B 8.
Jo] Foi=E At

2 d7e 9499 qHAEF A ddEy d

Fo| duiaTe Agsged, A7t AYse
529 EAL £5583E |EE F4] ¢
3, = oA AFdM Axd ¥ gl ¥4
220 73H 243 4F d5de BAS B
Agce ddA 77 e Ao 4t

2. ATEH

B d7e dudrad $5RIHIANE %
¥ 49 YAUEFTY Y& Hgstn JYAUEF
I FAl Aste AeH Axgde] JudA
€ BAge o 2 £3o] gley, FMHA A7
25 og3 2o

1) 3AEEY olAe] AYH F¥ R F4L

bl g1
2) £5H3 HAE fisHe FETE(VAS),
£%%3 X4 (pain rating index, PRD), #A
E% A4 (present pain index) R EFA&
NE et
3) 8730 WE LERE, AEAE, ¥AY
2 @zl ST 84 ¥ 9 $%9 j&
AXQR|(rate of perceived exertion ; RPE)
g ot

4) EFHHE HEE F%9 A=, F5FEA
4 (pain rating index, PRI, #AEFA$
(present pain index) R FFAEALH H
o STEA W3gte 43 dAE wotat

5 +FFE Fdd FEA=S &54%, @
%9 JE AR AALY ABVAE o
Lid= g

6) 333 WS JUBAE v

I, gy
1. ARCHAH

£ A7 gidAE 19999 114994 2000d
1147219 71k <4 St ¥d €87 WRY



Fol A4 FolAY YAlE LE3A JARTH
EEFHAAE AFdol & A7l FE F4
#3558 FAE B T 404 ol Fe §
4 5% F TEFHANES Hdez BB 7
4& g2z ek ddA AR M F
FRAAY FHASAE A3 SA Bolu
tele] Wule] gle #xe A3tk

2. ARTHET

D Jd7ARRY 9 A7 3AY AEA
AFA A AR 08T 22A ¥, 2§
A%, ZAE A, AUF, 7PN ERE AR
F, 784 g AIAE Z@dgen, A%
AAZAE AAFTF, 715H, £4, FF 488
#4d 1g F ATEHEA AYedE B WS
- Egssc

2) Rose ¥% AP AEA

SRS A A JA AEFE F5A 8
AR Arz AUOsely AR 9
ol & AEE U] f8 Ngd AR
A AR F54 U8 £E554, BF NS
Az %9 7 299 5% =4¢ 9 B
€ F2A717) g5d ddAE ARd U 3F
& A% £ 1683%22 o]Fo4A Utk

3) ¥%55F*4pain rating index)

McGill $% AEAE FRT 53N ¥+ 7
g8 1571 F59 3 D= dold we
A= FEA, FAE A, FL u§ AEAE
EAFE FRHEEA HFTL ¥&4F 539

T80l 8¢ v

4 BAFFA4(present pain index)
FERFAAN F B30l 2SS 04, FT BF
< 13, BUge 2y, 1828 $ 33, A58
532 44, B n528¢ $FL 5HeRE &
A8 gog BANH, 47t E4F 4R F

& 9@

5) 53373 Ktreadmill test)

Treadmill(Marquette, 1992)< 4] Bruce protocol
(1973)ef wet AEsEY % 17mph, AL 10%
oM 387 +FE & F 2 ud 38vY A
& 2964 gedAN £XZ 25mph, 34mph, 4.2mph,
50mph, 60mph2 F7HA HWANES &%
A& HUF}E dAst A4HeE &FE F
S THFE T, 1999). FERHANA Ay 2
F33 A4E 97 2ol 2.

AA, 44 TFFINPA AH FEA F&
RAZ ST F57] g ol ol
AESE FR AAE AFL BN F 12
T AAEE 7183, Adxde R-R 34
Z AsY 7159 gelth A

E4, ST 249 ¥3E 2% 594 &3
3o, STREL QRS complex’t By Al ]
point$} T waveZt AlZEHE A Alole] £33 & 9
ojgch, B AFoME J pointold 008% L
ST £d2 AF¥cKkFox, 1979). ST M) Wizl
TP £4& 71gHA2E 39 P (positive) T &
A(negative) 22 TEE®W ST &do] *2 mm
wsgy 4oz BAsy.

AR, $Fe2 28E dUXE BE9 olF
A2 E& MET(metabolic equivalent)® X
ANt METE 349 F dianH|Fo] 4
A Adaav| e B odld) HBE=rtE 84T @
ol kA b4 AuIFHE 1 METRE 33, oA
€ 137 AF 1kg? 35mikg/ming &vjgc}
(ACSM, 1999). ¥ AT 9 EE4EL 34534
A} FaA gt g8 293 $ERE @A
oAl Aol MET gtolcth

YA, £%5 Y= AL AA(rate of perceived
exertion, RPE)E= RPEEZ et} RPE® &%
A YE BEE FAYOR TFE We IR
A Al Borg(1960)el o3l AMEE e
‘o}F o}F Aithe) 6WHE ‘olF olF PEW
9 03ez Hol vk & AFME EER

=



AAL FE2A $FRE AR dE gy S
o4 Y& H=E 63olAM 2022 FEAIZ RPE
grolct.

OAR, P45 R FF SFE B AP
e E553HAANE F28 59 &4, 53
BT, B353AF, A FFAF, AHANE ¥
gatr] FFAEE A7 A A E(visual analogue
scale, VAS)E ol&3td FAsgon, x&A7t
& 5ol AZE AFEE FaE AAAY A
He Bog EABTH

==

3. A=H A

D £5384 2

$EEHA A% FEA AzFHAA
B A4S AP T ATANGA L A% 3
AY $& 2AHUL, AN $57), 7] ¥
¢ R Yu455E 39590,

2) SFRIHAA FA
Bruce Z2EZE 0] 839 treadmill testE Al
8§39t Bruce Z2EE 7} ¢ vt uf 3%
A} &7 88 ol ¥ AES, AHAxRE
248

3 EFHAAN F

AN £8 ¥ 5~10879) NusE 23 9ol
AFe FF ATNZ LERAWAE T2 U
1¢ @37} A4 B2 ALHES BT F30|
e F9lsh AR, SREE Fael B
ARE B3 $39 B4 ASAWH 259 ¢
£ AE QARPHE AT,

4. At2EAM LY

AL SPSSWIN 1008 ol &3len #

A2 O3 2o
) A3 A =g, 13 IAAY %
st AAF A AA BEE ¥F, TF

55
SHEA

9 Are Ao dEEE BN
, TEFE A F 89 A=9 F39
14A%E 59 YE AE AA, FF2E,
FY A&7 HFEY FFUAE o8
&t} A5

2) TFEE A F 39 A=, #3539 A&
A1 AeElA dstel gadde §544
Wske] @A E Pearson's correlation
o2 BEN3yd

TR

N

. ¢4}
1. HATCHARS| ClPALS| Y =

ATFdgAe] JATFAAGAH §A L Table 19
A BE die ol AFdidAte] A3 HA 4H
AollA H1 6942 HT 5911904t A
78 T 5%(711.4%)L 71EeINen 23(286%)L
o] -2pel AR e dAdate AfE 2
Pol A 4gelglen o] F 2o AUE F Uy
A7 39(429%) 2.2 744 Btk dARe] mS
AxE F&0] 3IYARIR)LE 7MY BUd F&E
o] 27(286%)°] 31t

7 ERE 71E & 29E ERE S
7b 74 ol 3W(429%)0l i 3HE ERE A
+E 29(286%)o2 et sHAEgel di@
AR EE 58(71.4%)9 hAA7E 3 2353}
o}, 29(286%)9 dAA7 9aj HEe 2R3
= SRR 1 3 el

2. HAIRI| 242 Toied 3 ZA 28

84 E3 9%8 nAE Aoz YA 2
@3 24& FNoZ ZAS WA FANY
ol 247 YL Table 201 AAIS gk

AR 57} SERSUNE Br) Aol F3
£58 A¥HAT, 799 AR F 69(857%)
o % HALN nYLel ANSH 5F(714%)



Table 1. Sociodemographic Characteristics of Subjects

Characteristics MeantSD
Aﬁe in year 591 £ 90
Characteristics Fre?;sncy
Education
No formal education 1(14.3)
Primary school graduated 2286)
Middle school graduated 3(429)
High school graduated V)]
College and higher graduated 1(14.3)
Marital status ~ Married 5(71.4)
~ Widowed 2(286)
Number of children
Two 3(42.9
Three 2(286)
Four 2(286)
Total number of persons you care
for in the home
Two 3(429)
Three 2(23.6)
Four 1(14.3)
Six 1(14.3)
Occupation Yes 2(286)
No 5(714)
Perception of income
Not enough 5(71.4)
Enough 2(28.6)
Total 7(100.0)

SD : standard deviation
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Table 2 Health History & Experienced Symptoms

Frequency (%) of HH & Symptoms Yes No
Heart disease in your family 1(14.3) 6(8.7)
Heart burn & gastric pain 3(42.9) 4(57.1)
History of chest pain 6(85.7) 1(14.3)
History of high blood pressure 6(85.7) 1(14.3)
History of current smoker 1(14.3) 6(8.7)
History of heart attack 0(0.0) 7(100.0)
History of stroke 0(0.0) 7(100.0)
History of high cholesterol 571.4) 2(28.6)
History of diabetes 3(42.9) 4(57.1)
History of panic attack 0(0.0) 7(100.0)
Depression 4(57.1) 3(42.9)
Chest pain 7(100.0) - 0(0.0)
Menstruation 1(14.3) 6(85.7)
Frequency (%) Often Sometimes Rare Not at all
Get anxious or nervous 1(143) 2(286) 3(429) 1( 143
Get depressed or
down in the dumps o 1(14.3) 3(42.9) 3( 42.9)
Total 7(100.0)
HH : health history
Table 3. Chest Pain experienced in the Past
Frequency (%) of Characteristics Yes No
Pain or discomfort when you walk uphill or hurry 2(28.6) 5(71.4)
Pain or discomfort when you walk at an ordinary pace on the level 3(42.9) 4(57.1)
Disappear when you stand still 1(14.3) 5(71.4)
A severe pain across the front of your chest for half an hour or more 6(85.7) 0( 0.0)
Pain in either leg on walking 3(429) 2(286)
Pain begin when you are standing still or sitting 3(429) 1(14.3)
Pain in your calf 2(286) 2(286)
Get pain when you walk uphill or hurry 2(28.6) 2(286)
Get pain when you walk at an ordinary pace 1(14.3) 3(429)
Pain disappear when you are still walking 1(14.3) 3(429)
Location of the pain
Middle of the chest 6(85.7)
Other places 1(14.3)
Duration of the pain
Early dismiss before pain 2(236)
Go longer that 5 minutes 2(28.6)
Disappear in 5 minutes 3(42.9)

+ 5 dnEle 539 FAETFAFT 290
5ol o, 39Wo] 4% FF5E, ¥ Wo| nFx
g}, OE ¢ Ho] §A %2R 5 4Y
g Re= vy

£Z9 AEHAL 18N 6202 HF 514

11

+483%0I0h. 7HE BE 4o A} AU 2
A& Table 5914 Hi wle} go| W2stn Axe
wolglen, 2% 7% 2Ad R ge =7
& 59 % 399 Al BEARE w7, 4%
JUA oLE, AU o}E Z4E 29l WAL,



Table 4. Intensity and Duration of Chest pain following the Treadmill Test

Subject Pain Rating VAS Present Duration
{no.) Index(PRD Pain Index(PPD) of Pain{min}

1+ 0 0 0 0

24 18 10.00 5 5

3 0 30 0 0

4 3 520 1 6

5 13 7.30 3 4

3] i 2.30 1 2

7 1 40 1 1
MeantSD 5.14+7.29 . 364£3.94 157+1.81 514+4.8

* Treadmill test was discontinued before chest pain occurred.
SD : standard deviation, min : minute, no : number, VAS : visual analogue scale
Table 5. Pain Rating index(PRI) following the Treadmill Test

%m"o/gf None Mild Moderate Severe
Throbbing 7(100.0) o 0.0 0 0.0) o 0.0)
Shooting 7(100.0) o 0.0) o 0.0) o 00)
Stabbing 7(100.0) o 00 0 0.0) 0 0.0)
Sharp 7(100.0) o 0.0) 0( 0.0) 0 0.0)
Cramping 7(100.0) o 0.0) 0 0.0) o 0.0)
Gnawing 7(100.0) o 0.0} 00 0.0) o 0.0
Hot-buming 5( 71.4) o 00) 1(14.3) 1(14.3)
Aching 6( 8.7 o 0.0) 1(14.3) o 00
Heavy 4( 57.1) 2(286) 1(14.3) o 0.0)
Tender 6( 85.7) o 0.0) 1014.3) o( 0.0)
Splitting 4 57.1) 114.3) 1(14.3) o 0.0)
Tiring/Exhausting 3( 429) 2(286) 0 0.0) 2(286)
Sickening 5( 71.4) 1(14.3) 1(14.3) o 0.0)
Fearful 5( 71.4) o 0.0) 1(14.3) 1(14.3)
Pushing/Cruel 6( 85.7) 1(14.3) 0 0.0) o 0.0
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Table 6. Intensity, Duration of Exercise, Hemodynamic Changes, ST changes and Perceived

Exertion after the Treadmill Test

Systolic and Diastolic

Subject Intensity Duration Blood Pressure( ) Heart Rate(bpm) ST
(METs) (sec) change
pre-TT  post-TT pre-TT post-TT
1 3 119 150/95 150/% %6 120 -2.20 17
2 4 262 130/80 130/80 R 168 -2.30 19
3 4 569 120/80 160/90 67 174 +2.10 15
4 42 440 133/73 173/01 74 102 -2.10 15
5 78 393 110/69 162/79 60 117 -2.00 17
6 37 391 140/74 156/77 71 14 -200 13
7 16 37 122/88  232/1% 63 141 -250 18
MeantSD 610463 364.29+141.39 129/80 166/01  7414%1351 121.14+1848 217  16.29+2.06

bpm : beat per minute, METSs : metabolic equivalents, pre-TT : previous treadmill test, post-TT : post
treadmill test, RPE : rate of perceived exertion, SD : standard deviation, sec : second
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Table 7. Correlation between Pain Intensity/Duration
and ST Changes after the Treadmill Test

Intensity Peak ST Peak ST
/Duration of Depression Elevation
Pain (p value) (p value)
VAS HAl*=+( .002) NS
PRI NS 941*«( .002)
PPI 977*x(.000) 928+x( ,003)
Duration of pain NS NS

*Correlation is significant at the 0.05 level(2-tailed).
++Correlation is significant at the 0.01 level(2-tailed).
NS : not significant, PPI : present pain index,

PRI : pain rating index, VAS : visual analogue scale
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Table 8. Correlation between Pain Intensity(VAS) and
Rate of Perceived exertion(RPE) and total
METS achieved foliowing the Treadmill

Test(n=7)
RPE MET
VAS (:33:) (;7292)
m (0
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Téble 9. Correlation among Pain Measures(n=7)

PRI VAS PPI
PRI 1.000 (%52; i?gx;)
vas % 1,000 o
2 S o 1.000

*Correlation is significant at ‘the 0.01 level(2-tailed).
PRI : Pain Rating Index, PPI : Present Pain Index,
VAS : visual analogue scale
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