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BEA %

Fak 4A9 Ay

ol g 1A

SPYEY W gma

Z EE€® 9 2 B
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19331 Goldhammer ¢} Scherf 7 &4 AlaAxa
8 rlol AgoE $ERAALE LAY 1%
Master 7t 24k AHE wakste] $Edslge 223
stz STAS SFAZd Be HYJA4ABe A

W7 %4 ARG Tevh B e Babld LEY
Sl $EAgom F o Bobuel B A4t &
AALLE SRS Ego] Y ALE AA=Y

Low, Ao $FL Rilg 4 ¢l treadmill
3+ bicycle ergometer 7} 385 7] Al Alslgelo,
HEAdAAE R Aty S Y4 2y wla
B FasAd wek WAl OAE5 LA g
S vy AAAEdA A ATHEE A‘i%ﬁﬂ ‘é
+ 4t 54 dv 4T e St
2t A HEAAAARY vigy A 24 -‘3‘?“&
°Mﬁ} d¥24, AsLawd, ASAAT A8
A, % Z394, $FYARL, S g A
oA fgala Frs o8 FHeR A44d 4 gl
T, Gobel 5& £ AT 44 4d 4 Uk
Ak g "ok watel HxAgo] EEEE ¥
A ZEFol TFHIA ALY elnlEel Bo|EE A A
Z 4 glem AA protocol o] slef WbEF W 5
FAAAAGHANA AR F Avkx Bwsta gl
Al 7R GEFFHFAYE DL o] Vel e
RRwawol} ST A w4128 Al g s
dge, Fxidso Teele Az A o
T ExE g, ESSAYEE vhorgl £k
=g AR FFel AT A e v 7‘101
W A4t ste AA4Y dEAzAchd 3qx)
di & EFHAAEY Ak Beld 4 e R

¥ %:8% 98 218

g =0 & T

E s A4 AAdgae 84 BE AAE
AA ek Aztell welk 2A vevid 2w, Az
7 AEE fudster EA4dol g€ RAoldh, =y
Fuls] FEAAe S ASE A, B, dEE
AAT - A YU/ E FY Eal olel w &
Bl AR F2 Fdo] & F g& HAelvh. ole] Azt
TE HEAAERA FRAYS EgsE A7 A
& AATgen g $FEehd A Ad a4
A7 5E ALAER Bstd FE AQAE B
22k dtglen, obgE LEAFTY Wy 5L YHYstd
T3 WA A40ke RAE Ay nna: w

of vt

r?“

to

ty 8 W

A A AL 254 ~394] EAE, A 8 olshy i
HMI o]to] glom BWa $EFL V& o] g
20%-% et FaAlutdd 2gae
/‘17 o AFE 208 TFLHAALE 35 WA
Aahgichebalel 23], %o 15)). oFUAAE 94 ~
10416 A PEgn FH AL 44 ~52 o A gPshg e
W oohgd ol b AAStTh. AWd LFLse
4% warming-up 524 & AAA =g 6] 0,45 m/sec 2
3E7 %% F Bruce protocol o wek 5354 3
$let(Table 1 F2), BEAjubar Lester? 71 ] A g}
A 85% 2 Fageh, HAE: Bgw w
STAs Tstel W3, dulgle 4L dehd ol
Sen a4 ARt B2 dbre] Egg 4 99 o)
AAalel "af, Alub4s, single breath of ¢l forced
expiratory vital capacity & &3 s}¢ o ow $EFH35
AAE 2 WAt B o websh 4u4ey 23
stgch RG] E954 $EERE Wam |
I 2%, 48, 8%, 12%d A Y A8 i3

7 7Lc
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Table 1, Exercise Protocol*

Table 2, Change of Blood Pressure & Heart Rate

Stage (?np/esz%) Incli(n%t)ion D(uxgzia.gon
0 0.45 0 3
I 0.76 10 3
I 1.12 12 3
I 1.52 14 3
W 1.88 16 3
v 2.23 18 3
W 2.46 20 3
VI 2.68 22 3

* Stage 0 as a warming-up period was added into
the Bruce protocol

»*
I . meantspD

Pt

Pac 0 TN W W R4 Y 7%
exercise Stage of exercisa Postexercisa  (minl

¥ Fig. 1. Change of systolic and diastolic pressure.

Fatda 285 484 old] WAASAA4E QA
7]+ Hellige &} ECG meonitor, recorder, treadmill,
spirometer § A}&s5lglx ECG lead system-& 12
lead system & Alg-8lgch. A Fol =B Eu A4
EA 78] vl mi student “t” test 2 AR g 2 ¢
FA %9 forced expiratory vital capacity(FEVC)
‘= paired “t” test 2 AA sl k. FEAQutE Eoka
ZH8 AdFE S TA 7Y total variation o2 Fa
ztgict. totl vaariation & (k&) —a)Abx|)%8 Fg
+ (43T E e o2 sy

Blood pressure

(mean-+S.D.) Hear rate
Systolic  Diastolic ~ (/min)
Preexercise 124+ 9 81+ 4 8010
Stage of exercise
0 133413 79+ 6 88410
I 144+16 76+ 6 103+ 9
I 15613 75111 12010
I 168+10 7+ 7 156410
1} 167+12 724 8 164+ 5
Postexercise
1 min 160-+14 78+ 7 119412
2 min 144415 81+ 7 103415
4 min 132410 82+ 7 98+ 9
8 min 122+ 7 82+ 5 93+ 8
12 min 1204 7 81+ 5 90+ 8

A &

I BTt Mul==o| wWat

GA A HEFFEALGL 124,519, 2 mmHg g .ox
1ebA ol 4] 144,216, 4 mmHg, 2=4A] 64 156, 6--13. 2
mmHg, 3%A ¢4 168.0+£10,2 mmHg, 4tiA] 6] A
167.24+12.5mmHg 2 Aoz Frglod S22
THAYE FA e sl 43 ~8% o] A4
1Yo Folsghvt. E§ $EA 5 peak exercise
A9 F5718 2ol 44mmHgolglel, kA
Tolghrl gake 8l 1t4.3mmHg g.en, 1ubA 4.4
skAl A 76,846, 9 mmHg, 2=bAle 4 75.1+11.2 mm
Heg, 3vtAldlA 77.3+7.4mmHg., W w33 Bo|x
GFRARE 4kl 72,948, 4mmHg & 9w gA 2
&shglch(Table 2, Fig. 1 22). A4 g4 2
% 80.02:+10.583], Ix}AlelA 103.54-+9.8838], 2214
ol A 120.68-+10.8433], 3xiAleA 156, 21+10, 803,
453A o] A 164.06-£5. 688 .2 2%tA 9} 3ulA] Abo] o)
A b wre] FrlEtgeh. $EEFEREE 1284 E 2k
90.81:+8.243| 2 A A] Avp2 Folox skt
(Table 2, Fig. 2 33).

2. BEMES ERAZI HEs

Table 32 24l 23], % 13, & 334 =2A 1wt
A A el FRANSAR] Edat 2 7-E Jdd A

— 670 —



—Joon Gil Cho, et al. : The Reproducibility of Time upto Target Heart Rate
in Treadmill Exercise Test—

Table 3. Time upto Target Heart Rate

{min)
Case No. 16
Trials / 1st AM 2nd AM PM 3 s
1 12.2 13 13 % |
2 13 12.5 13 € | s e
3 12 12 12 5 12 e"
4 12.2 11.5 11 g » g yoroxrzs
E . r=0.7837
5 12 11 13 Fod e o
6 15 13 15 L, ) :
7 12 12 1 OTITIT 2 13 a4 15 76 imin)
Time upto THR ot (%1 A
8 12.5 12.5 12.5 ] i
Fig. 3-1. Reproducibility of treadmill exercise
9 12.5 12.7 12.5 test
10 13 12.5 12.5 * THR: Target heart rate
11 12.2 12.2 12.2
12 10 9.5 9.5
{min)
13 12 12 12 '
14 12.5 12.5 10 3 ! P
a o
15 13 13 13 5 )
16 15 13 13 E |3 ees °
17 12 13 13 g,
18 12 12 12 E \ 8@ y0TOx+328
E r=0, 6879
19 12 1 1 T e * oo
20 15 15 13 1@
076 T 12 13 41516 {min)
Time upto TRH gt 15! AM
HR
(/5.?.? I*, mean £ 5 D Fig. 3-2. Reproducibility of treadmill exercise
' test.
* THR:Target heart rate
Ade & 208 F 9928 45%E AR gtafgler.
st M1 118 AdFo] 100%8 A5 7 4329 Q%

EEE 245D Jop(Fig. 3-1 B2). Hoxs 2%
S AANAE A2 BRG] E@EE Ao
i of #+9T AAAA ddek(r=0.68 p<0.001). A
I\, Hgo] AAE 100%e AAe & 20YF oW OB 45%
100F - { T AL 9o, Uulx 118 Ao 100%¢e)
A4 BT 329 dEEE v 3T o ob(Fig. 3-2
AZ). FAA oAz ¥ AdelA BrAusd)
EZEHE A Aol E foa A b agles

F——
i

r—r—

Pre- 0O 1 C il IVEZ 4 [ 12

exarcise Stage of exercise Postexercise {r.t (1‘:0. 62’ 1')<0. 001)1 zﬂ%-‘g—o] ’5‘-‘17‘“& 100%"’\1 73'{]'
Fig. 2. Change of heart rate. T F 209 12928 60% % AAdgod, Jnx

8% & A& Fe] 100%<l A3t AF 6629 YD g
olvb. A oY FEAufd BT As Fus 24vh. Fig. 3-1s} Fig. 3-2614 Fig. 3-3xrc} Aal %
248 EA s Ajolele woF ARIAAA g ] 10094l HAE dEEE FYgAa YA A8
ek (r=0.78 p<0.001). AAZ AslFe] 100%3l ol 100%4l A A Fig. 3-36014 60% 2 o] wobe}.
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{min)
IGT ,
15 g )
= -
L .
o ,”
x 13 . L
4
e
o 12
. 1 /,‘.. yz0.7Ttx+3. 44
£ r=Q. 6237
[T,
1o ® p <0.00I
O 710 11 12 13 14 1% 16 (min

Time upto THR® gt 2 Am
¥ig. 3-3. Reproducibility of
test.
* THR: Target heart rate

treadmill exercise

Table“4. Time Upto Target Heart Rate in Diffe-
rent Groups of Body Weight

Time upto THR

% of ideal body weight

(mean—+S.D.)
T10% (n=12) 12.814-1.03
10~20% (n=6) 11.80+-1.06
20% or more(n=2) 11.794+0. 22

3. HSo ot SEMUS SRA

Table 4% A Foll @& FEAubo] E9 A2
ATl wel SEE Azeldh, HFd w2 534
el 2eg Azg v ad 2], 2EFY +10%
o[ e W AFEAA 12,8151 038, BFAFL 20%0]
Aol o] @& wlnkTeAE 11.7910.228 2 wulky
<4 Sl glAl geel(Fig 4 F2). & wlnkdr ol
A BEAGS 2R Azke] I AL wwke] A
ol dEE AA 4 glew wubEe cardiac
reserve 7} -5 ¢ cardiac reverve ¥v} Al
RE& Ynlget.

4. 2ET %] FEVC

+¥AFe FEVCE wlas 2u, 252 55
2] 100.25+8.57% A2 &5 F7F 104.3819.28% = ¢
WA St (Fig 5 %E). $F5 R Abddw)
%ol +FAEA o wrhe AL AYHLE A4
vt

{min) .
] : meanisD.

13 [
z L4
[
2 12 had
. s
°§’ |
- 1 th

[

Group A GreupB GroupC

Fig." 4. Comparison of time upto THR*
Group A, +10% of IBW*
Group B, 10~209% of IBW
Group C, 20% or more of IBW

* THR: Target heart rate

* IBW: Ideal body weight

p <0.01
"
Ulao, /
T
4ed
o
5 Ok
_% L) ///:
g 7
pit
; 1O
3
5 90
ne
2
Preesmrcise  Postexsroise
Fig. 5. Comparison of forced expiratory vital
capacity (FEVC),
o oF

TEF2 A AtA e wEg o,
N EAANRAEE AT AA A LA
AEE S7AA 24 AS catecholamine ¥ £&
F7HA 71 A Ao, LA dFA e oshe, &F
ge] SrhElR el A4S S Sdn $Ew
+ S22 SR Ak H gl v ojA FrHA
gt Ao Exech olwe Q44 H gL uad
d¥lgeld, FHE A A EELdFe] R
ok o] oA Fe TES, ARl g4 A AF
e Agdos A8 £ x5 R,
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TEHEHAALY R} FolEE Razld Wl
theFskeh. 2 oolfre 3 EEFel 2R, g
3t lead system®™, $FAAESL R4 EWo] tiE
® B A4 A4 F98e] Lasd oo 2
7 G257 A vk £FFAAY duEs Bolx
€ Eol7l 44 thallium® & o] g8t -2FAFY
radicactivity & $4std AA9 MNEeEE ol & U
e AU E SRR o e, a8 v He44
AAgRA EFEA A AR sk 9]
A geldgl w22 % Bayes# o] g dulel ¥
Relvt, F A48 AH4E A48 JAFY AdH
WEe w9 elino,

HEAAAEEY FF 2 AEE ¢ + dE A
E2EE Adadbsdw, A EFARLE 25y
4 9+ functional aerobic capacitys!~®, 3] 44}
ok AP, Ao Aluba - WA EA Fo] 3l
12 A2y (44 L TR L4d FAes e
w5, A Aol dolAEe AEY AH/YS) ok
Ao, 4, ARY FA3 ¥ 4E U 94
+ A9A AFshakelw

ALES AbdAawal A2YFFL Aukdsl g9t
< dohagald dEgstd dalacl. AEY QxR
%L EFAY EFA A ol2) wl Rl ks
gt asl AT Albduge o A s F
=}, Robinson*®& #HF 44 A4 faklol 4 A4
EFF e dgd AR EFFALS G Ygads
27 FAFY FAUHE Fg-dcla dded, 5
+ 2 de AL 449 Al 2 HE g
AL E AEEEF] FoAYE o vebdeln ghgoh &
FA Al g AT AR 9% A9 inotro-
pic stateo] s AARAS. F AFHFo] 4z A2
AHe 450 ddvs FEE Jebdeh, Apgel A
AETEYEL AHAHY 3L 4AALE o4t
o] &5k7] oW, Gobel& A4 . gqhabgx ol
AEAb s ghale] Al st o5 HARldA B
ub etz YA GLBEAAY ATE R &
4 & Axgn 2astgcl. =29 448 42 8
=l A S ql EFLAAE 2 g4 A
- dgEAdA FEe] fdrtn dmstn ¢
ARgR g, 429, 453 gle &3 +58
TR AR A A AL A - dohabgA e EdEkA
Fite ASE dudde €AY RE 4800
TR, LEFEA A4S QAR dev:
4 A4 pump failure = LA AP FFo]rien,

AAARFE kA 23 YA AT AESA 2
d AdYY Fad A& Ak zed FAeeA
E warming-up A gle] z=ly] &5¢o2g A3y
€ 2A¢ 5 Yotz vasgos®, oy g
Aol AAe FF Ago] w4, g¢ delviA
gon, Age] FFEE A% AdgL 2] o
o)tk AAEY $%Fk4L stage O& Bruce pro-
tocol o 4}elele} warming-up 3} A OB 4ghrh,

Baker, Morris*®, Robinson $.& £52 5%
T kgl WE vl olRe «dug AE:
chAat AF HEAAAFRRAA & 5 dE BeE
7t =& AFeln 23im g}, Froelicher 4.8
peak exercise Fo 4&7) ¥ 9] 162~216 mmHg o
EFgHa st edl, A48 A$E 144~160mm
Hg ¢ d4jq) gl9le=, Froelicher ] @ ale} 2o}
e 22 AxES] 3% 25T =Felsl doir o
ozl Pt & AAEL 3w A4 85%7R
EEE EEE& 597 o)l 28]yl Froelicher
FE&714 42 B AEE AEY Fo) vl
gtoleh. 4ubAl ol 4&5) ¥ o] 167.2 mmHg & wkA)
B2e} vpd el AL 4kl A £F Ao "€ere
A 7Y Aeltt. Wolthius®: @& AdQdA &
T 5 olrig el B4 dedy 4 ged, s
W& A olgrsidte] 281 F 45 oo 23
dget. 2o Aoz FAQdA ol alery
el 10mmHg & dx ¢ AL 2a 5 glow
g AS2E 4ubAleA A AR} on gA 7
4 8hgl 2} 19 mmHg o] 4 ghdatA & kel

EEFLHAA ARAERSLE P A9
FrEet o Fag AL AHYE &A% $EAE
oleh. $EZE F& A vehd As gl FRE
7 EE ) dehd ARgan o 96 e AL
FRoleh. BEAY T EREtE Az 44 £3AE
rgelv sl REAwSd st Ao &
L Egalzke] 71 Abshic} cardiac reserve v} A}
= A&t A4 33)e FELsA LG A EER
Aol Zgshe Az 15bA o A 38 S 12,31
L17¢elgl 2, 10029 AdEE 29 A$E 46~
60%°lglvt. ALAAALGGL = A Fag v} B8
Ak Zgete A7 godel Adsu {45
AzE 2Y Aoz 224}, Magdi®e F44744
Fof] EFEFHIAAYE s AgAAE A Al
8 A3k 43~68%9 A Fe] ddvim 2ask
4rt

i(}
i

ot oo
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# =

A2gL BxAubpds] S9A 7Y Mg s B
A= A A4 208¢ WALE treadmill $FH
BA AR 47 384 Agstd ohgsh 2 ASE
sih

D gAA BEFS/89e 124,549, 2 mmHpg,
Bruce protocole] &%+ %2 3uhA<4 168 0+
10.2 mmHg, 45tAle]4 167.2312,5 mmHg ¢l o+,
TEFE sl o] A Heko R Fobsirl. 4=k 4
A8 el gehe bHA olgAE Tt &gl
st At 10 mmHg o] 4k 4813 & ggkel. b3
A AurE ok 80.02+10.585 g0, £F5FR F
1286 = 90.81+8.243] 2 ¢k A Atz Folox
skstet.

2) ExAbgo] TR Ak 1ebA S 3E 12
3141 178el g em, AAE AgFe] 100%8 A$:
45~60% HELT. 334 TFEsAAA AA
o5 AgA st dgx € HEA HE 502
CEFELAZY 6.7%)4 ReR Hel treadmill &
FRaAAY AWee wiwd 53 ALR Agn
el

3) AFe] EEAFEC} 20%014 v AL FA
EREA a8 kA ZE2 11,7940, 22809l o5, B
EA 29 £10%0] W) T& 12.81+1.038 6.2, +rk
g FolA 1 o g

4) +%A FEVC = 2&9 100.24+8.5% 429 <+
EFE 104.319.2% % £5% FEVCs QoA &
745+ o1 (p<0. 001).

= Abstract=

The Reproducibility of Time upto Target
Heart Rate in Treadmill Exercise Test

Joon Gil Cho, M.D., Young Keun Kwon, M.D.
Tae Young Nho, M.D., Kwi Dong Park, M.D.
Hong Soon Lee, M.D. and
Hak Choong Lee, M.D.

Department of Internal Medicine, National
Medical Center

We performed treadmill exercise test 3 times

in 20 healthy men to show reproducibility of time
upto target heart rate. And the results were as
follows;

1) The mean systolic blood pressure in resting
state was 124.5--9.2 mmHg, 168.0+10.2mmHg in
stage III and 167.2+12.5 mmHg in stage IV. The
systolic blood pressure in 8 minutes after exercise
did return to original blood pressure and diastolic
blood pressure in stage IV was significantly dec-
reased as compared with resting state (p<C0.001)
but not more than 10 mmHg. And the heart rate
in resting state was 80.02-£10.58/min and did not
return to that of resting state in 12 minutes after
exercise, in which the heart rate was 90, 81+8.24/
min.

2) Time upto target heart rate was 12,31-+1.17
min from the stage I of Bruce protocol. The rep-
roducibility of time upto target heart rate was
perfect from 45 to 60% of 20 healthy men. Inthe
remaining portion(40~55%), total variation from
the ideal 100% reproducibility line was within
mean 50 sec whichowas 6.7% of mean time upto
target heart rate. So the reproducibity of time
upto target heart rate was relatively good.

3) Time upto target heart rate in 20% or more
of ideal body weight loss shortened as compared
with +10% of IBW.(p<0.001)

4) The forced expiratory vital capacity after
exercise was increased significantly (p<0.001)
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