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Jo]d (High—Intensity Interval Training, HIIT)

T A& ZAoltk(Dalleck, 2008).

stAl =4
AFE#H A (Emil Zatopek) 7} HIIT

S
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1]
1952 A7

A ol

4. 317}% Q¥ Edg o] (High Intensity Interval Training, HITT)
A FHgs g5etHA o] Efo]
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(Rognmo et al., 2004; Tijonna et al., 2008).

At Ross et al, 2016).
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F &k skAtol| 7)o 3kt (Tabata, I et al., 1996; Costigan et al., 2015).

S otths s T Abel weh thekd oy A o
AR A&l sdEnE Aotk e FRelME FE ATP-PC AAH
9 aF 2 (glycolysis) o] oUA Yo ® AREEM, WbH 3]H F3roA =
ATP-PC AlA"1e] 353 Ak A A7 &dks] o] Fojxit}, o] 32 F
24 2 FARA AUA dAPE a2 Zsstie, A4 A3 8k
715 Aol 71odstA Eo (A, 2015; 2%, 2019; Trapp, Chisholm,

o
o
(i
ol
1>
1o,
0%
A
Y
I
o,

Freund, & Boutcher, 2008).
APATES HITZF T4
Continuous Training) ¥ Bl stlS o HEH 75, FA4AAd AE, 180
arel A SHeld Bu 2 JiA 2vE 7P 2val B skt (Guiraud et
al., 2012). Burgomaster et al. (2005)< A<l Ao g 27 HIITE
e Ay, SAE ASY F v A oAb 2 AeE e Al 5y
7F B Ackal Baskglth dEe], HITE 378 4 ofyel Ade] &
Aowt &gYed], 1959d Hd A A2 Reindell?t Roskamm<
A e Ag FEoE HIOTE Hx=E ALs A= 434 o
(Laursen & Jenkins, 2002).
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< (MICT: Moderate Intensity
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o A+ 3y

1. 7=}

a¥ A7) (Effect size 0.42, A 1§ 2F+ 0.05, A5H

(Power)&=  80%, 139e= A= 33 HIESA WHFEA
(Repeated—measure anova) 0% A4S A3 ASY 80.9%=, T Akdl ¢
7} 1570] A&etlth. 18y E 20%E yEd T At FE 18H o=
ERstaat shlvh. M/ 71 dell AFsks 20 EA 187 EF o5 A9
1ol wel AFedste] 9¥ s HE AAsilow, Aduas, HY 994

Aol gl AT FoARsEE s AR A9 Ve e

=ATE ARl Adaloiatdistn A &7 93 Sl(sel WME
SSWUIRB-2023-023)& = = A=A A5 tidxte] dnbd 54
< % 13 g

o
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FAko] SlukA 54y
e} A] Rk Al ==
el = e BMI RHR RSBP RDBP
(year) (cm) (kg)
w2t 26.98 172.44 71.63 24.13 83.56 125.44 84.33
(n=9) £1.43 T4.64 525 *£2.032 =*£1546 | *£2.19 £3.51
BMI: body mass index, RHR: resting heart rate,
RSBP: resting sytolic blood pressure, SDBP: resting diastolic blood pressure
aE3 9 $EAE W B P E20] vehd vpg) 2ok
2, ATUIRY SEYE W BN B
50%HR ax 7T0%HR ax 90%HR ax
w2t 96.28 134.79 173.30
(n=9) £4.75 £6.65 £8.55
HRmax: maximal heart rate.
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JAFAF A3 (=9)
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29, ¢ Al At
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¥

B T Ald}-
—=aTa T

E#EY (A, AHE10°

B3N

2= (50%, 70%, 90% HR ., )°ll 2

o )
+ 5 A0 57

B T Ald}-
—=aTa T

23 (%

S5 25°, 35787 oA

2= (50%, 70%, 90% HR ., )°ll 2

[e] =
HEE, 54405 53




® 2. A5 7IRE

g

713k

FA 48w A 57

=77

A & ZA

M

‘dalozpestal IRB <

thdAk 54

R e B I

2022.01. ~ 2022. 01.

2022. 01. ~ 2022. 03.

2022. 04. ~ 2025. 03.

2023. 07.

2023. 10.

2023. 11. ~ 2023. 11.

2024. 09. ~ 2024. 09.

2025. 03. ~ 2025. 07.
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239 7
B Qe 24 £PE ¥ 39 2
E 354 =
=7 ¥ BAY(EEA, HAET)
A
GM-1000 Al7Al5A]
(neoGMTEC, Korea)
A&
o A] Al Apple Watch SE2 MRE13KH/A
e s (Apple Inc., USA)
wor oh o] 4] 5 EYUAHS-2000,
=" HONSUN[Nantong] Co., LTD., china)
Eftd (Model MT750, MOTUS,
=5 dE 43 South Korea)
UAl ALo] Z(M660BU, Motus, Korea)
W]
e 7tg (Goniomerter, Jamar, New Jersey,
USA)
S S IIA B XXX
A AL LA A 2, 3 587tA BEARR](Quark CPET system
_ with 12-lead ECG module Cosmed,
MRS, FTjAls
Rome, Italy)
2RI
E ] i
o5 2e ux H EZL(COSMED Treadmill T170 DE
Cosmed Co. Italy)
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a3 2. GM-1000 AIAR| A 13 3. Apple Watch SE2 MRE13KH/A
(neoGMTEC, Korea) (Apple Inc., USA)

T% 4. opfzol=A] AMHLA 93 5, Edcy

(HS-2000, HONSUN[Nantong] (Model MT750, MOTUS, South Korea)
Co., LTD., china)



iy, Wy & Wy
Iy, iy 7
Z
Wiy

s

"

a3 6. YA Alol2 7Y 7. #EZE)
(M660BU, Motus, Korea) EZ Read Jamar Goniometer

(Performance Health, USA)

O 8. 3 57IAFA AA| Iy 9. Efey
(Quark CPET system with 12-lead ECG module, (COSMED Treadmill T170 DE,
Cosmed Co, Italy) Cosmed Co. Italy)
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2) AAHA A A (em), A% (kg), BMI(kg/m’)

g Ae] AAZ EAS dobry] fd HatRA AP A A5
4L GM—-1000 AT A (neoGMTEC) & AFEsF o™ Aldks Bla 7]
of b7t wk=Al A AAE A F A e vtg Ry Sl Al
A3 Ao e o] g3l BMI A& 32l A8 3 BMIE AHE3ITh

3) LERSAM  AYA ANE AR 5

s et AR ABATE Faste] WA (F s, 2015). s
AF(Graded Exercise Test, GXT)&= & Ao oA I Aeld 7%
AEQ FHod, HAAEA AR (VO max), HiL +57] 2 &8t
7] fst HA oz AAtt, A EFEZWU (COSMED Treadmill T170 DE,
Cosmed Co. Italy)S o]&3te] %Fsd Hos5stdAF W2l Bruce
Protocolel webs A -gFets AAet 3 (HH o w HALES) &
S5 WA R ST WAl 1dAlelAE A% 2.7kmell BAE
10%, 297 A% 4.0kmell BAME 12%, 394l Al 5.5kmel FAE
14%, ©]% wAvl oF A% 1.3~1.5km/h 9 2%% AAE7F S715ch
(ACSM, 2021). &sHstAl T 7158 wmAx=08t3] Ao wet
gt A7 AAF T vad Z2 2o EEE e SA AANE
stk A% Y2, sFEE, F5, A A A 59 S WY, &F
S ST #42 1mm o 4% v 84, 57 d¢°] 10mmHg o] 7
astAY Asste] 250mmHgE Z23st 4%, ol¢ky] dte] 1156mmHgE

wet A, A Auie] Eed A, EFugdERER)C] 1.15 oY

P



9 5 (Gibbons et al., 2002; ACSM, 2021).

A AR A5 EEo] Y S57FAEA A (Quark CPET

v

THA g o m AR AVH des VIFsen, &5 T AAZE b
£ FEoto] FAuteE dosgitt & 2
e "sto] &% T 7ol wrdskait.
TE T AMRAFHATF =3 57 EA A (Quark CPET system with
12—lead ECG module, Cosmed Co, Italy) & Atg3sto] SA33th &5 &

F7) R 5719 st ojustEh FRE B4

-

1o, &% F8 d 71=49 7}
Ho e AFHFeZ A olssitt

s} 5 F, 7 AH APHoH, ofyRo] =2
A (HS—2000, HONSUN [Nantong] Co., LTD., china)& A}

ok Aget S-S fa vhola E& AeE e XA AWE FF

ol

4
$E A2 (Rating of Perceived Exertion, RPE) & Borg? 1594 2% (6
-207) & AF&ste] S50 72 J3AE A Y AR 9wt

g FEE SAW F, 2 BE Qe wg Aol TER ARG $HL

_26_



m JXIL J.M - -
v M_ol o) m Row = o
lo ) ‘M _ ‘lbl ) —~
= %I " N M o~ K 5 AWH_M EL of o Mo mr I
g W e M s E® = A
L o] A < o ~ X e = il o
= N NE N % W = T <N — = =
o N CEN Y ~ W A N OB oz
s ow T g N T
I S N XOE L 4w T T oF
I N O oM I g HP
™ 5 £ R R = m
Moo B T2 - G T I
< B oo A oS . TR o N
ﬁﬂ J_.NO K ,‘w ol Oﬁ ‘lnmﬁ Mﬂ . © ﬁi
& A T g <O S oW ow ! A
W - T ~ ~ © 4 o ~ N
s oo BN T < oM ok - s
e o PO T X
gE o —_— P Y o i
ﬂﬂ%mxﬂﬁur{. R o SPG S
op S oM B G BN e BT R T
F PP~y T - G = T
X KO e N = ol = © I B A
— R T o 15 w oz W S o
Nogp o = e %o _ W o B o g
TS i ° S = T A oo
ooz e - /s - - »n W X 7z oF A
w55 X, ST Ry 3 Z N ~n Al NDOX
w2 T O = o o > S ~ = o T N =
= Y & Tn ol Wo 1 Mo~ N
KO My 9 S0 W R s — . L o N o X
PoowgTz® P g BB g ow b
= NS m.fu J(_Aw _%ﬁ . o W % ~N % N N < X w 0
= a5 o5 m = ¥ AUNCY A N 8 =0 I
z do B o~ < ooy = AN R O
<A o < =~ H = = 21 ZX R oy
o < m s P T < me L= X m,ﬁ io- o) o B
< e Mo X 4 po _ — R T N o s B )
o M T ok o 5= Nfo X 21 e ol of =K
N e N LOT Lo 70 ) 5 0 Ern_ OM ﬂ ‘;vaé .
oh ~o N K = M- B Iy o~ o —
rC = AT M o B o ofF NN T
—~ ﬂ__lm ~ LOU . o — OT_ dﬂ_ Cﬁ [are J_.NO ? _ZTI
< S w1 el o ot oAy i s
» B 7T o —~ o ° T U4 Mo A %
2 o A or e
o %N

- 27 -



1e <A el Uehd vret g,

A

Eis

SFATE A

g

=
=

o (HR) O

Al gl
j=i

%7149 ¢ (SBP) K

(RPP) =

A=) =
\_T%—L

]

A
=

22!

—_
10

+3 © ™ (Borg,

S

°o]-&

T =
=

=]
=S

156

F3ith. Borg<
<138 10>7 7o)

= =]
57435

fife)
m
X

mjw
1

T =
-

12}

&

1970), <&

_28_



4] Exerticn at all & FER 4ot
7 Extremely light oS 7i=cth

8

9 Very light ot FHECE
10

11 Light ¥ Eo|c}

12

13 Somewhat hard 2F7t 2l =t
14

15 Hard sl=c}

16

17 Very Hard olE 1=}
18

159 Extremely Hard o2 sl=c}
20 Maximal exertion 27 25 AEE ZEC

1% 10. Borg? 15%H4

_29_
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6. A2 A g

2 Ao FHHE EE A= SPSS(statistical package for social

£
I-
i
it
)
rify
of
X
rlr
ot
4
=
@
a
2
o
e
N
)
2
%
a
=]
[N
a
=
[N
»)
(O]
S.
=
o
2
i
2

=35ko] AAISATH

Erd AAF=(0" , 107 )8 AdA od=amE FE Z (257, 357 )
of & Al 7FA Hix vt X (50%, 70%, 90%) =71 ko] Apols A
sl7] 913l Shapiro-Wklk A5<= &3 148 48S FdstAeH, Fr44
ol FHE Ae AdAHEFAHEA (One—way Reapeated Measures
ANOVA) = 3331 A5 02 Bonferroni W4 ARG8T 1t

o] FFHHA &S A$ Wilcoxon signed—rank testE AME-3to] 758kt

e A 249 fo9FS o = 052 AAsigler, F98E (pib) ol

o] NEg FET A5 EANCR fo% Row BasaT
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V. a7+ 23

1. 50%HR . 9148 H T

1) 50%HRmax 1418l SBP(5%7] &< vl

EYrd AALE, AAA o=ZunH F5 % AAY 50%HRn. 5
oAl e] SBPS Z}7Z} Hlushgl o, 3E<4>, T™-L11I>A YERE bkel

. €% = TM 0 (126.6£8.0), TM 10° (128.3*+8.0),BE
25° (124.816.6), BE 35° (129.3+t7.3)& Z}7} §93F xtol= gl

_31_



¥ 4. 5 A8 UE 5% 50%2 SBP(mmHg) zFo] H| 1w
Type SBP (mmHg) D
™ 0 126.6£8.0
™ 10 128.3£7.4

------------------------------------- NS
BE 25 124.8£6.6
BE 35 129.3£7.3

M=£SD: Mean= Standard Deviation, TM: Treadmill, BE: Bicycle Ergometer,

™ 0°

BE: Bicycle Ergometer

150
140 }
[=)]

I
E

130 |
E
(=8
o
9 120

110
TM: Treadmill,

a9 1

Mo

1.

™ 10°

& el me

BE 25° BE 35°

&4 % 50%¢] SBP AFo] Hlw

NS: no significant



2) 50%HRmax 149 DBP (o] ¢H7] &<h) Hlw

EdEd BAE, AdA o=zany FE ZE A4l 50%HRm.. F%
oA el DBPE Zhzb HlwstRom, #<5>, TH<I2>004 vEbd npgp 2
. % &  TMO® (81.0*1.7)& BE 25 (704t2.4)% BE
35° (71.2+t2.4)Ry 77 FolsiAl EhHh(p<.01, p<.05). TM
10° (80.1£1.5)% Al BE 25° ¢ BE 35" Hu} 7}z {234 =3kth
(p<.01, p<.05). Wkd TMO® ¢+ TM 10° , BE 25° ¢} BE 35° zlofl= 2
gt zpo] 7k ATt
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S

5. %% 738 WE 50%HRn.x® DBP (mmHg) 2Fo] B

Type DBP (mmHg) D
™ ©O° 81.00+1.7
o +
™ 10 80.11£1.5 T™ O° > BE 25 BE 35“
™ 10° > BE 25, BE o
BE 25° 70.44=£2.4 0 0 39
BE 35° 71.22£2.4

M=£SD: Mean= Standard Deviation, TM: Treadmill, BE: Bicycle Ergometer
*p<01, *p<05

100 ¢ )
90 | l "
2 |
= | |
£ 80 |
a
(a'a]
Q 20 |

60

™ 0° ™ 10° BE 25° BE 35°

M=£SD: Mean= Standard Deviation, TM: Treadmill, BE: Bicycle Ergometer
*p<01, *p<05

T 8380 2 50%HR..2 DBP zto] vl

Mo

9 12.
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3) 50%HRmax o148l RPP(HZHHE) vl

i

Erd AAs, A o=zavy 5 A4k AAe] 50%HRn.. =
o< ¢ RPPE Ztzt wlwstlon, E<6>, T3> vErd vkel 32
T}, =5 = RPP+= BE 35° (12652.9+1070.4), ™
10° (12481.2+1197.9), ™ 0° (12488.4%1250.6), BE
25° (12110.8+655.9) &, fF2u|dt x}o]= ¢l
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¥ 6. %5 A8 U2 50%HRL.2 RPP(mmHg*xbpm) }o] vl

Type RPP (mmHg*bpm) D
™ 0° 12488.4%£1250.6
™ 10° 12481.2%£1197.9

------------------------------- NS
BE 25° 12110.8%+655.9
BE 35° 12652.9£1070.4

M=£SD: Mean= Standard Deviation, TM: Treadmill, BE: Bicycle Ergometer

16000

15000 |

14000

13000

RPP(mmHg*bpm)

12000

11000

™ 0° ™ 10° BE 25° BE 35

TM: Treadmill, BE: Bicycle Ergometer

% 13, +% F¥el e 254 % 50%° RPP o] vl

Mo
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4) 50%HRmax 1A ¢ RPE (2% A2t%) vl 1w

Eded AAE, AA dzavy 5 Ak AAe] 50%HRm. FE
X RPEES Zt7} vl st om, 3E<7>, TH<14>00A4 vhebd whel 32
th. % % RPEx TM 10° (6.8€£0.3), TM 0° (6.6£0.2)¢} BE
35" (6.6%0.2), BE 25" (6.470.2)%, #2v]d 2fo]= QI3ATh
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ke

7. 2% §3o] WE 50%HR.S RPE o] v

Type RPE D
™ O 6.60.2
™ 10° 6.8£0.3

-------------------------------------------- NS
BE 25° 6.4%0.2
BE 35° 6.60.2

M=£SD : Mean=*Standard Deviation, TM: Treadmill, BE: Bicycle Ergometer, NS: No significant

10 r
9 |
w 8T
('
E ‘{
o1
E-
5

™ 0° ™ 10° BE 25° BE 35

TM: Treadmill, BE: Bicycle Ergometer

E 5o UE 5705 50%° RPE x}o] B]w

Mo

19 14.



2. T0%HR x4 8] vl w

1) 70%HR a0l A 8] SBP (7571 €St vliL

, AAAA dz2avE 5 A% Ao 70%HRn. 45

[e}

oM el SBP& ztzh mlaskglor, #E<8>, TI/LI5>A yERd Hiel g

ok BE 25° (153.7+4.9) ¢ BE 35° (160.9%7.0)> TM 0° (140.1+3.8)
wHoh 247F folshAl =9tk (p<.01). ¥HA TM 0° ¢F TM 10° (144.6+4.3),
TM, 10° ¢ BE 25° ¢ BE 35° , BE 25° ¢ BE 35° Ztolle 93 Ao
7F A h
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ke

8. +% F3 W& 70%HR,.x8 SBP (mmHg) 2Fe] H]

Type SBP (mmHg) D
™ ©O° 140.1£3.8
™ 10° 144.6*4.3
-------------------------------------------- TM 0° < BE 25", BE 35
BE 25° 153.7£4.9
BE 35° 160.9£7.0

M=£SD : Mean=*Standard Deviation TM: Treadmill, BE: Bicycle Ergometer
*p<01

230 r

Wk

210 ke

190

170 |

SBP(mmHg)

150 | |

130
™ 0° ™ 10° BE 25° BE 35°

TM: Treadmill, BE: Bicycle Ergometer
*p<01

T F8 U2 54T 70%2 SBP o] vlw

Mo

19 15.



2) 70%HRpax®l A1 2] DBP (o] ¢t7] &<t vl

Edrd AAE, AdA o=avy 55 A4k dA 7T0%HRmx

A< DBPE Z2Zt vluwstlon, ®<9>, I¥<16>0A vERd Hhol 3t
t}h. &% % DBPE= TM 0° (80.1£1.6)& BE 25° (69.6£2.0)9 BE
35° (68.9%2.3) Kt 747 frelabAl #SktH(p<.01). ¥ TM 0° ¢} TM
107 (79.6=1.3)3tell= o) gk ake]7h ¢Stk TM 10° = BE 25° ¢} BE
35° B} Z+7b {5l =tk (p<.01). ®bd BE 25° ¢ BE 25° Fheli=

ol gk Aol 7} st
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® 9. % 73 & 70%HRm..S] DBP(mmHg) #to] vl

Type DBP (mmHg) D

™ 0° 80.1*1.6

™ 10° 79.6%£1.3 ™ O0° > BE 25", BE 35™
BE 25° 69.6+2.0 T™ 10° > BE 25", BE 35
BE 35° 68.91t2.3

M=£SD : Mean=*Standard Deviation, TM: Treadmill, BE: Bicycle Ergometer
*p<01

100
_ 90_ ‘ — L
- |
£ o] A
o
(aa]
= 70
60

™ 0° ™ 10° BE 25° BE 35°

TM: Treadmill, BE: Bicycle Ergometer
*p<01

T 88 UE 505 70%2 DBP xfo| H|

Mo

I3 16.
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3) 70%HRmaxoN A& RPP(ALF9E) vl

Eded FAAE, AdA d2ung 2 4% AAd 70%HRu.. 4%
M RPPE 22 mlaatglow, 3%<10>, I/<1I7>A Vet vhe} 3t
th. 2% ¥ BE 25° (20839.0%834.6)9 BE 35° (21764.621129.8)2
T™M 0° (19045.2+729.7) Wt} Z}7} FolebAl =avh(p<.01, p<.05). Hid
T 0° ¢ TM 10° (19627.3+830.3), TM 10° ¢ BE 25° , TM 10° ¢}
BE 35° , BE 25° ¢} BE 35° Ftelli= 23t zbo]7h ¢lodth.
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¥ 10. €% 78 U2 70%HR,..2] RPP(mmHg*bpm) *}o] vl

Type RPP (mmHg*bpm) D
™ 0° 19045.2+729.7
™ 10° 19627.3+830.3
------------------------------------------ TM 0" < BE 25™*, BE 35~
BE 25° 20839.0*t834.6
BE 35° 21764.6*11129.8

M=£SD : Mean=*Standard Deviation TM: Treadmill, BE: Bicycle Ergometer
*p<.01, *p<.05

30000

Wk

28000 |

N n n

N e (=)

o (= o

o o o

o (=] o
L

RPP(mmHg*bpm)

ool |

18000

™ 0° ™ 10° BE 25° BE 35°

TM: Treadmill, BE: Bicycle Ergometer
*p<.01, *p<.05

I8 17. % f80 wE S5 4% 70%2 RPP o] vlmw

Mo

_44_



4) 70%HRmax 1A RPE(2EA2tE) v 1w

Efrd AAE, AdA ozunE 75 A5 A4 70%HRu. ZE

Z 727 Bl o, ®<11>, 18<18>A et npel
tt. &% S BE 25 (11.8+0.9)¢ BE 35 (11.6£0.6)% TM
0" (9.2£0.5) 8" #2 FostA =AU (p<.05). ®d TM 0° g TM
10° (9.8+£0.9), TM 10° ¢ BE 25° , TM 10° ¢ BE 35° , BE 25° ¢}
BE 35° ztell= 2l xfo]7k gldth
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I 11. €% f8d WE 70%HRnx® RPE xFo] Bla

Type RPE D
™ O° 9.2+0.5
™ 107 9.8+0.9
-------------------------------------------- ™ 0" < BE 25, BE 35
BE 25° 11.8+0.9
BE 35° 11.6+0.6

M=£SD : Mean=*Standard Deviation, TM: Treadmill, BE; Bicycle Ergometer
*p<.05

19 *
17 *
15 F ‘
a 13 |
o
1 r T [
9 |
7 F
5
™ 0° ™ 10° BE 25° BE 35°
TM: Treadmill, BE: Bicycle Ergometer
*p<.05
a9 18, % F¥e U 5% 70%° RPE zte] vl
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3. 90%HRy.x N4 vl W

1) 90%HRmax 1A & SBP (7] &b vl

Efrd AAE, AdA ozunE 75 4% A4l 90%HRu. FE
A SBPE Z7b mlwatglow, #<12>, IR<K19>eA vEbd vhe) 3t
. &% F TM 10° (184.4%*4.7), BE 25° (187.9%2.8), BE
35° (196.8%£3.3) TM 0° (168.6%=5.7)°] nlal zz foaiA EUdtt
(p<.05, p<.05, p<.01). 3 BE 35° &= TM 10° °f #l& f2lakA =9k~
T(p<.05), BE 25" ¢ TM 10° = 3% ztol7} gllvh. BE 35° = BE
25° o Hl&f folahAl =hrh(p<.05).
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% 12, &5 el W& &Fd %= 90%2 SBP(mmHg) vl

Type SBP (mmHg) D

™ 0° 168.6+5.7

™ 10° 184.4+4.7 ™ 0" < TM 10™, BE 25, BE 35™
------------------------------------- TM 10° < BE 35~

BE 25° 187.9£2.8 BE 25" < BE 35™

BE 35° 196.8+3.3

M=£SD : Mean=*Standard Deviation, TM: Treadmill, BE: Bicycle Ergometer
*p<.01, *p<.05

250
230 | -
a *
I W
£ 210 | ,
E ‘ |
(o' L
o 190 | T
(7]
170 |
150

™ 0° ™ 10° BE 25° BE 35°

TM: Treadmill, BE: Bicycle Ergometer

*p<.01, *p<.05

T F8 W 5% 90%2 SBP o] vlw

Mo
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2) 90%HRpmax®l A1 2] DBP (o] ¢t7] &<¢b) vl

Edrd AAE, AdA o=avy 55 A4k dA 90%HRu =

th. &% % DBP= TM 0° (80.2+1.5)+ BE 25° (69.3+2.0)9} BE
35° (68.4x2.00 5t zZt FootAl =dtH(p<.01). ¥Wd TM 0° & TM
10° (78.9+1.3) 3 &gk zkol7k gldlvk. TM 107 = BE 25° ¢} BE 35°
Bt Fo5H =%t (p<.01). BE 25° ¢ BE 25° 3HS] #ol= FolahA] &
ok},
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X 13. &% Fd w

i

SEAE 90%2 DBP(mmHg) =}o] Bla

Type DBP (mmHg) D
™ 0° 80.2*1.5
™ 10° 78.9£1.3

™ 0° > BE 25", BE 35™°
T™ 10° > BE 25", BE 35"

BE 25’ 69.3+2.0

BE 35’ 68.4+2.0

M=£SD: Mean= Standard Deviation, TM: Treadmill, BE: Bicycle Ergometer

*p<.01

100

— 90 L LE]

m "

L

E 80 I T

a

(a'a]

o 70

60
™ 0° ™ 10° BE 25° BE 35°
TM: Treadmill, BE: Bicycle Ergometer
*p<.01
I 20. &% T3 wE A4S 90%°] DBP Ao vl
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3) 90%HRmax 142 RPP (A &) vl

Edry AAE, AdA ozunE 75 45 A4 90%HRu. FE
X e RPPE Z+2t vkl o, E<14>, TH<21>04 yEhd npel 2
ok % % TM 10° (32182.2+£1091.4), BE 25° (32607.2%£893.2), BE
35° (34382.2+1089.6)= TM 0° (29315.3£1306.0) ] Hl&) z+z+ 28}
Al =dTH(p<.05, p<.05, p<.01 ). ¥4 TM 10° & BE 25° , BE 35° ¢}
o3k zko] 7} 1%tk BE 35° & BE 25° Btk 493 =3%th(p<.05).
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=4
-
Mo
Jo

ol 2 90%HRm.x2] RPP(mmHg*bpm) =fo] H]aw

Type RPP (mmHg*bpm) D
™ 0° 29315.3*11306.0
™ 10° 32182.2£1091.4

™ 0° < TM 10”7, BE 25, BE 35™°
BE 25° < BE 35™

BE 25° 32607.21+893.2

BE 35° 34382.2+11089.6

M=£SD: Mean= Standard Deviation, TM: Treadmill, BE: Bicycle Ergometer
*p<.01, *p<.05

43000
41000 } .
39000 | N
37000 | .

35000 |
33000 | T
31000 |
29000 }
27000

RPP(mmHg*bpm)

™ 0° ™ 10° BE 25° BE 35°

TM: Treadmill, BE: Bicycle Ergometer

*p<.01, *p<.05

E fdo] WE 573 % 90%° RPP o] H i

Mo
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4) 90%HRmax 142 RPE (2% A2F%) vl 1w

Edrd AAE, AdA o=avy 55 A4k dA 90%HRu F=

-~

X e RPEES Zh2zb vl st om, E<15>, TH<22>04 vepd npgl 2
t}. &% % RPE°IA BE 25° (16.7+0.4)¢ BE 35 (17.2+0.5)+ 77
TM 0° (13.3+£0.8)o] ula] zZz+ 49874 =9t (p<.05). Hd TM
10° (13.9%1.0) o= 9% #Fol7k glelth BE 35" & TM 10" Bt} /9
Al =XATH(pK.05), BE 25° & TM 10° & vlwd A] F93t xpol7} ¢l
Atk 183 BE 25° ¢ BE 35° 7FY] Aol #98kA kkth
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X 15. &% Fdd UE 54 %E 90%% RPE #}o] H|w

Type RPE D
™ 0° 13.3%0.8
™ 10° 13.9*£1.0

™ 0° < BE 25%, BE 35™
T™M 10° < BE 35”

BE 25° 16.7£0.4

BE 35’ 17.2%0.5

M=£SD: Mean= Standard Deviation, TM: Treadmill, BE: Bicycle Ergometer
*p<.05

20 \ )

18
a
o 16

14

12

™ 0° ™ 10° BE 25° BE 35°

TM: Treadmill, BE: Bicycle Ergometer
*p<.05



V. =9

2 dTE AEEA H3o] e AT 200 (W1941~284]) LWkl
9] Hx AU (HRpaw o 50%, 70%, 90%) 504 Ed=d £
TR AEE vEA AAsk e o ey

THE, 2EAAEY WskE dotr izt itk A Aol tiet =

o,

Hiu
_]\I

SFoA Edrd AALLSl AAA o Eun e T 7}

50%HRmax AEolME F238 o7h d9lou, 70%HRu o1 E EdE=d
0" Bop A o 2amge 571 dto]l fFofat =t 90%HRmax
e AAA oZamElsl EYEY 107 EFoA EdE" 07 B 5%
71 Aol ArelstAl okt ERk A C=amy 357 oA EER 10
TR F57] dokol FofetAl wokom, AHA o= amE 357 oA 25

F%7] dgtol fsh Eheh.
SEFTY FBAY FUF DA PO Edsust ngy A4 &%

sk AFA, H &5 Al F£F7] 9 o]ekr] d<to] A}
vebgtty Bttt (Kasai et al,, 1991). EE3F A3
1=



Reed(2007) 9] A7-elr = 4 AEEd= 7 oz 7k vl= A4 ==

o2 HR_max 40%% 60% 79 &5 dLor 1782 AdAQd E

of EUT &5 A% Aelw 2%l @R Aol o A et Aol
AR, e ARA SFL vFAG AFo] FaHL, A 24 AR
o gAY SHY #30] YUHoR o A4 A 4FS 40T + U
(Franklin, 1985; Blomqvist et al., 1981; Bunker et al., 1992; Tulppo

et al.,, 1999).

A Mk vk} 3ol HIIT+= AdddadafoAn a34< &5 Yoz
ol Aol Ao ®m BriEol  gitk(Molmen et al, 2012).
Wewege et al.(2018)2 AdAAMAE o= HITE &3 2371 A
7o T A Ax, T 17,0833 - A (eF 11,333A4%F9] +4 &9
AlZh) E9t sy AHAoE A-E AIRA o] dHkS (cardiovascular

adverse event)= T 179 @AEg o o= v & HAEZ HITY
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o] dF= ALl ol o] U AolE AT Add

X
o

3) H3 Aud EelA Ed=d AAEe A o2 avE e & 7

Al 1
=

SE> HR¥Z SBPO wo=z AXtEH, & AFor= 7T0%HRmax 2t
90%HRmax, A AHAA o 23vE 58] ALHEEe] FostA w2 A3
S Rt 50%HRu.olA+= % &4 3F fFouet Aozt §l9l

70%HRmax M= EdbE=" 07 R AHA d=Z3avE7E {osH
90%HR oA EEY 0° By 2AHdA o =avEH e EYed 10 ° oA

B A EEe] mtvh e AR A ol=amE el F5 2% 357 7F
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T

o
An
&
it
=

Ir
)
o)
)
2
[
=
=)
)
Mo
offt
>

sl FofshA ek Feld A
Aep 2L FoloM Ae dxdd 5 wkgo] v, ol <l dal g
O =2 odEs EAAAC 8] Tl A
Fo] Asshe Ao sl dth(Blomgvist et al., 1981). t&o] A o
2yvE e EdEERY ZAE 584do] w] wiite] sdsh Auke 23
A ettt Edl=de] vls) o 2 oyA ARS Add WS
81l (Franklin, 1985), 8Fx]ol =rstel <& &5 A4 Q8 298 I

A T7Fe sk Al du@ Fae 7Fs Ao (Bunker et al,
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4) H% Aol oA EdE" BAES AdA o=avEe &5 7

TEANEE FHAOE QASE % AEE, ¥ AT A 50%HRmaxCl
M= 593k 2ozt A, 7T0%HRm Ol E EEE 0° B} A A o=
vl A RPEZF 28kl #=9%k2m, 90%HR oA A A o2 31m]E 7}
EY=d0 - 2o gokth £5 EdEY 107 By AAA ol2av g 357 of
A Fest A w8kt 5 A Aol wE FoF Apol= gl

=

Abrantes et al. (2012)2] <70 wh
=

SH =& 35 yEhloy, EYEY %2 AAHT % FErF v
A2 = Ado| &S Hiskglth o]yt 3= Green et al. (2003) 9
S 39 BA 9F FFelA Hrrd dA 2

1
e gAe] web gelshl uehgow, S8 Edc

al., 2003).

EF A el mE Sdd A 2w AR EdsuEy g
TARQ TRl FoetA FbehH, o=

el FHAOR AAEE= 5 FERPE) A © A dvEbd F Qltkx

AABAHH LT 5, 2009). o= & A7elA A Aatelw A sn,

TE WA Aol AgwA FE gl FRE eAtEe] 9FE vE

Aeg AAbaTh

ARAA Azarld 5 Fd A A
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2 AT HAH2 AdAA Asto] gl AT 200 (FH19A]~284]) Ak
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EdEd 07 Bop A A2avEE olgd &5 Al FofsAl xkh

3) A5 Q0%HRm.) +solAeE EdEY 00 2dEY EYEd 100 9
AAA 2R EE o] &ste] T Al FoA 2 FF7] s e
otk m=3k Ed=Y 100 9 AHAA d2avy §E 4% 257 2HoR
LT Wuo AdA o2 EA 5 AEE 357 2 A4 5T
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ABSTRACT

Effects of Exercise Methods Using Treadmill and
Bicycle Ergometer on Rate Pressure Product and

Rating of Perceived Exertion

Juwon Bae

Department of Health

and Exercise Management
Graduate School of

Lifetime Welfare

This study aimed to compare the effects of exercise equipment settings on
rate pressure product (RPP) and rating of perceived exertion (RPE) in
healthy males in their 20s without cardiovascular disease. Participants
performed exercises on a Treadmill (TM) with inclines of 0° and 10° , and
on a bicycle ergometer (BE) adjusted to knee extension angles of 25° and
35° , at target intensities corresponding to 50%, 70%, and 90% of their
maximum heart rate (HRmax). During each exercise session, systolic and
diastolic blood pressure, heart rate, RPP, and RPE were measured and

compared.

At low intensity (50% HRmax), no significant differences in systolic blood
pressure, RPP, or RPE were observed between the Treadmill and bicycle

ergometer, although a significant difference was found in diastolic blood

_73_



pressure. However, at moderate (70% HRmax) and high (90% HRmax)
intensities, significant differences were observed in all variables. Notably, the

BE 35° condition elicited the highest RPP values.

These findings suggest that cardiovascular responses may differ depending
on the type and settings of exercise equipment, even under the same heart
rate conditions. For individuals with cardiovascular disease, selecting the
appropriate exercise modality and equipment configuration is crucial for
ensuring a safe exercise environment. Moreover, exercise intensity should
not be determined solely by heart rate; blood pressure should also be
monitored to account for myocardial workload. This study provides
foundational data for prescribing more accurate and safer exercise intensities

in cardiovascular disease prevention and rehabilitation.
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