[T A<
hase
°l P

H EF

s

of o

o
HE}-2
i el

= ol A

N)

o o 3

4

o



f

Ly
H EF

I
O oR
B A
— 7 ®
— 05
o B TP R o|
fee ¢
= e
e s
o] of W m Mr
B u 20
ﬂ% ‘W N A ol
-]
Gl i
o ™ =
%o

& Hi

0]
=

7}

]

6
3}

2003



ALS) 2

o,

ALS) 2

o,

ALS) 2

o,

AA et o

o

2003 ]

i
i

6

0]



WAl 2

|

bl e X5

I
pil

Al

=1
jant

N

oy

Ry
£

NI
‘_Ir_L!

—

)AU
ot
o]
A

o

u]

i
)A

Tor

| HolE ofdlelA o] 7lEge =F

3lo
=

37 Aol A

.

2
S

A =}



7]

Ak

or
o
sl
T

I Az 2 U

11
11

1. A3

o
s
oy
"
Jo

o

e

11
11

)
Ho
of

=

Jjo
_

Y

7F FH

olm

13

or

[SpIEN A EENOATEE.S I
N o= =~
ol

_J,memraoﬁ.c

- ox T
ar AR ol N Tk
<A AR ol T
™ <R
NAUNATA
LSS
oW YW W
TTTWE

15

ol

15
16
17

o}
=]

1€

b5

S

. #H

18



19
19

19
19

21

Y

IV.

26

28

!

o
m

A

30

or
o
alp)

N_.uﬂo



EORRD BRI

el BRI BRI

= =5

=4

1. A0l QUFA B s 5
2. FAEH BEA T ZEI e 7
3. 6=20 BOrg Scale s 8
s I == I e e T — 11
5. A £BA, A Aaswe,

A TG AL B G 12
6. A} H SEA] AF FabA HF 14
7. HAst Aukaol] tigk wEF AFA Y] o e 15

8. Hthet =7 dstol th3t

HEF ZFEEA] Q] O BF s 16

CH e A g g

I R R 1) [ S — 17

10. Hhs} bR kol gt

HE}F ZFEEA] Q] O BF e 18

11 s ed= 32 &A= gl

HﬂE]— Z]—%Xﬂ.‘l] ogf‘gt ..................................................................... 20



T

@ wg AdAle] 4%

<ol o

DA 5wl 23] Phase I AAAE 2 73] A

o

JJo

O -
IO

5ol

<

A

4%

Ao A+ phase II

bt

°©

o} 1 517}

=

aA o

9

ol o

(6]

ol

H B} e 7F v A=

~
o
o
=
o
~

=

ol

ofp

e

32w o el Agkal vEelTel dET 16W WEl A FAT 16

A

ol

—

oF

o7

o
TH

B

=

2l

ek

Hog YTt 65319 Phase II

wo] EgEdy violaE

—_
fi%e)

el

s

3 AAe Ad

o 1=}
T%T

o

%)

wK

=h

I oH(p<0.05).

S

I8

o
1l

7] 8, Ad 571 4

7] dst, #H

=

=
=
=

kol 7F A eH(p>0.05).
Fol7b ¢l th(p>0.05). A& 3o

}

0]
T

FA $E9kar(p<0.05), orAAl <=
A S (p<0.05), SFAA] &

°©

°©

F akol 7k 911EH(p>0.05).
g]

o
pul

o

i

9/]

[e)

o
AEA] Fol fEo] wet 9]

RS
SRS e

o



%
| A25t3d
ML

(p<0.05)

9

g]

[e)

i

| E}
gk
A E

| oimol ]
pe

S H@E_

bls
A )T}

Aol 7
F <l
HA(;‘)}\T;}-
(p>0
.05).

1

?

&
o)

o}k
H

~
Nlo w o
W Mﬁu,mﬁIcT
® %gw%” £y
mv Jl%]M_LATmM@nxn
W%%%%%H@Lﬁ
3 ﬂwmamﬂMQW4$%
) = 0 u- m To ﬁr%% ® o of o
,oaﬂlémmﬂ Maﬁr%nxn OTET}
o Fovﬂm}ﬂ.ﬂovﬁlﬁeﬁvlﬂomﬂ ﬂ_XoW
M.Au % Mw_;o] ﬂ_ Eommmu:ﬂ_ oﬁmﬂmﬂd; 5
" ﬂaxmqqqﬂoo e B d
3 ) = _AsEL fﬂim uf_mﬂ A
< ﬂnqa‘zT ﬂ% T 5 mﬁxiv %;@1
LCT11.aﬁI i) s a,Aq 5o B 5 T
1 < mwazﬂ i S T T 1A3u|_§qxl
i MUE @ﬂ¢1};1m1 S0 E T B Ao T EX
ar N ﬂommoduﬂuum\}.ﬂ ,mﬁnm_ o mﬁMAﬁWﬁoLlﬂ@l
e OLEATﬂaMu]oLurﬂeTﬂﬂoﬁ%ile TAul»ﬂzonﬂ
< ogﬂpﬂ _Pw T T&.A E}L g o._&l;m
= ﬂrueTm_.ﬁ\).jl&o ﬂwrbﬂﬂoo%\vbmz Umor»u_l@ﬂu
w ot MWW%@.E@@MM&EZ@C]E” H&ATEOWJ&Z
— Eﬂ_a OE.MMzannlﬂurmﬂ;;% mmylﬂ%oténﬁ
o mummﬂ\rwwﬂﬁ>ﬂ%ﬂo1rﬁﬂ«¥)&u Iﬂﬂo}wlujgo
- }_x_zo.(a mﬂ&gu&g;u#@l&%oi%ﬁ
o 70 10d;1r1, <8 ognno S ucuoyz
_ﬂ,m U_LH\MWM<MMZOH,HIQHTOL‘LIM‘._HTHMOEOOMBTOEZ,,ZAO:L
iy ﬁﬂé@&ﬂ%%??ao%wﬁ%<ot<ho? o BB
h@mw., ﬂaﬁ}ﬂﬂﬁﬂot%%ﬂ Au@iv(nwpotor_kqxf\
éoMTmﬁHOMV _Z}Mo Eo&ﬁrﬁaﬂr%arfmiﬂgﬂg
X o D Jio -~ T = =
n_AlO.m_; ﬂA_.ouJALOILATOH_.A_,IiEMﬂHﬁQmmﬂHMMcanqhoEﬂ;X
1<é41lx§ ° X < ow@ﬁ__oy}ﬂ _xa}_ﬂo
W/@}&Auﬂ}ﬂru&xﬂuiémﬂ oWMAI_MoworﬂLAWW Hﬂ_xmu
&ﬂroﬂ%)&%#ﬂtuﬁg!ﬂ%&%ﬂd;ﬁﬂué? u%@ﬁ%ﬂ
s 3T eﬂa1ﬂupm Tz _$1.q _La7am,.1,ﬂ
ur«}_z ooov1 odxurmg.l NN — X % éw}a
Lo,,ﬂn/w. WAB)OTEQ&]M%XL&EMXE‘OI&M,UIL ,OL
ipwm4%quﬁ>auh%ﬂﬁ%ﬂﬁ%mwaq
(izmo.kio 35%,Qﬂnovzovgoﬂ_ ESQZTS
:.LI,ﬂ<71H4O.zloﬂo = LMoor o -
zpiﬂ_xb o L!OT]NI ],Ao %o_aﬁﬁo_a7ﬁ
=27 3,<‘m_ﬂ,A Au]d'O]k lﬂhﬂkmo
) @Wq%_d dﬁogz%,uoﬁ o0
N }urmLLcT&nufiufEsoloE%i
= o H.I WL = OT 17_.0 o- —_ T 0
dﬁaﬂL ETH_'O_ Mﬂuﬂ 7A1@|#
_l Zl JQEO ZH 1_.,|~_/|‘A
TEE + d o R e <
X E o g X o %
uu M%wﬁﬂﬂﬂ&
= L.ro:o
ZOHMOEOME
otﬂ%




#Y &9 A Phase II WA Z2a30)A Ente

W ek pA| o FEF

ki3

o

—

0
=0

ME

kil
« =)
— =

;On_

12H4] - e vl

3F o

]

E

T
5

7
(treadmill) @} w}o] = (bike)

Ao,

o]

=
=

B
o

FA Abg 5 AL

i)

Akl M 39l

Tor

7+ 3

=
<)

o

Aol A= &t} Propranolold & H|



H e 2pekA] 7o

qaﬂ?

A

2 3

O 7

=

o =A, W AdAe] Frigt

R

colefell e AE A e AFAIlA, H]

e wer FaAA e

77 Folsh ol

HI el 2pehA) o

Aol A

?-:1‘__

juil]
2l

phase II A&7 &

=
¢}

A}

&

)N

Ay

bt

S

A A
7ol A

ol

7
No

oA el A}

2]

A O & phase 11 A&A=

g A=

Nr

Tor

=
;oT
T

X
TH

bt

°

bol ehohu i)

°©

of o



M= 3 e

IT.

AT

REE

UYs

spol o] of

(13
of

AlRY kA Ao

‘_II.VI
o

Ul

~
fojm

)

I
X
B
o

)
~

o] 167°]

=
T

E-¢1 propranolol

] WlEl xpeA] k&9l atenolol Fol $x}rb 79,

oF
o}
bisoprolol ¢ 3Fx}7} 49 carvedilol o] gx}7F 4 o]}, o 2o

I
X
B
I

A,

Phase II A& 5

Phase II A& =

Z
Fol

M
-

IR AhetA
]

M
N

52.8+10.8
66.7+ 9.9
164.2+ 8.1

53.1+ 6.7
67.9£11.0
163.2%+ 8.3

o] (year)
A= (kg)

67.2+10.4

66.3+10.6
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FAEES AT T2aP AT SERI AES wgon] &

5
A ZTRE i(mod1f1ed Bruce protocol)S ©]-&3+

TEIABERA)  F=(mph')  BARE(% grade)

15H 1.7

2+ 1.7

3THA 1.7 10
= 2.5 12
5 3.4 14
67l 4.2 16
TEA 5.0 18
gt 5.5 20

' mph: mile per hour

Phase II A&AE ZzaddA e 5 334, 65 &< F
183] 5 Aldatalon, O‘ﬂg 85*]7&—8— THE 10#, & &% 30,
A L% 1089 = 50% atelth. & 252 E#H=%(Quinton
MEDTRACK SR60)2} H}O]E(Qumton CORIVAL 400)E 824 itz
Algstal 384 A 715 T4 303 AlFEit. EEd e A
g A A EHe AAE T SAHE 72 S FHof Avee 2o

Al AutrE 7)Eo® of fAlvbg(heart rate reserve)E A4Sl 40
ANA 85%7HA] 29HAl AAAE TR aAFe dAH R FUlegith &

F Al¥bEE Karvonen'®] &41S o] &38ko] AH&313it)

=

Karvonen®| &3 Aluk 2l &l
53 A = (HOAEE QP A] ek )« (Wt s) + FAA] Ak



7}~ BA12 Quinton metabolic cart(QMC™) & o] &3te] 20% A0
2 BEAE9 1, £ WA (mixing chamber mode)S AF&3A T AFA
ARV, Y 58088 (respiratory exchange ratio)S 20% {FA o=

FAsdth. ZFweEL VCO2(L/min STDP)E VOz(L/min STDP)=Z
T #oE AEsilnh ARk 53 9 AdEY AN A=

Quinton stress test system(Q4500)<= o]&3l¥t;. dd ¥ &A%

=7t el 2Rl AU FERAE £ERE WA B £F T

2O & FdstA Fal A&l

ot A} of FA g WEE(% HRRmax), Ui

b VO:max)S ©]&3F3th &A=+ 6-20 Borg

Mo

6

7 a3 JEA &t
8

9 d=A4 2
10

11 HEolt}

12

13 oF7F =Tk
14

15 =T}

16

17 - 3=t}
18

19 % g A=

AR nRs 2RI 7 9 ofAus Mg (54 4
Hoghg AR)/(H T ANE-gbg Al AR o] g3t AEeg
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B AT FAAE e AuAe] dFe w9 AT A 2
o 7} e AdA Folwg wasgn A4 A%
B

£ AEE Window§ SPSS/PCT 10.0 54 Z=ZaAS
of P ZFAAE AFESITE gzt g i}u‘r?‘ﬂ Fol k¢
L3F 1, AN A & ]E—E paired
t—test% # -8k 3A T EHZ:ELT’% el kA Foagte] =g 7bEdt &
A Bl alE Mann—Whitney A4S A-&319la, A3AE ;ﬂf? H| =
Wilcoxon F39] A4S A&3si5ltt. A4 Folas2 p<0.052 A
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Irr. A2

oA AFAE A 494 69, 50
7 10“1011& AT 4 1‘33, 5eHAl 107, 697l 5o R folst
Al 7k k(<. ) Het AFhAl Foltel M AFAE H 49A 8
H, 5% 8WelA AFALS 49A 1, 59A 9, 69A 51, 7T
1 o8 frolatA 27}0}014(13 0.05).

Tk v A Ao wd bee R dls A 1% 44 &

/]—Ef_ i]‘ ] ]‘ HAME]'(D>O 05)(3 4).

e

=5

4. A =2 7 &ed

Phase II A&AQ& =

Phase II A4 &

SEE g WERAEAL o s A
e Eoja - ol

4EHA 6 8 1 1

5% 10 8 10 9

6Tt 0 0 5 5

7HA) 0 0 0 1

e 7 dAo =adk skate]

22 WEr XAl v Fo Tt

i p<0.05, /\]X]—xﬂ@— ;H VS Q%ZH%‘ ‘6,——

_‘I‘I_



AL & Hd 984.3%=2, AU AArALEFEFS H 29.7 ml/kg/minoll
1 34.7 ml/kg/mino 2 F98 FT7HE HATH(p<0.05). WEF 2tk
oAl A Hol EAS AGAY A ot 856.4%0 A4 AGAS
T 994.9%x =2, H AAAEFE AFAE d Hat 29.0 ml/kg/min
oA AFAYE T HA 33.6 mlkg/mineZ Fo3 F7tE RAT

¥ 5. Y A7 A ArsaREE HY 5SS
Phase II &A1& A Phase II A&ZAg &
W B} XFeA AR
gz |E} X}chA] gz H e} 2FekA|
ol Folat

A &5

(sec)

o

865.6+72.1 856.4494.8 984.3+64.0' 994.9+112.1°

A A REE

S D s BlrC

, 29.7+ 5.0 29.0+ 3.8 34.7+ 5.8 33.6+ 5.4
(ml/kg/min)

HAY &&w3E  1.10+0.07 1.07£0.06 1.11£0.07 1.10+ 0.06
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FRAs Hr) £54 B oA W

7 AN e

oA ARAE = Eat 75.68]/F 02 4
(p>0.05). HlE} AFekA] Folwre] QFAFA] Aubpe AGAZ d HAt
68.83]/%oA AAAYE T HF 63.33/Fo2 FoI FAAE HAY
(p<0.05).

AZALE A F o A At wE AdA Foato] g2 R
o o shAl Wkt (p<0.05) (3 6).

gael AgAT AFe A Aues A4 A P 77.58)
o) 7ol

iz A A5 Ho Avbes AFAE d Hat 150.93] /4
A T 3t 159.73)/F22 Fo% T7HE HAAtH(p<0.05).
e wE AP Al Fotel A= A s 130.83]) /oA A
AL & Hat 138.13)/F 22 Trtell oy o3k AolE Holx] fkrt
(p>0.05).

AAE A R Fo A s ek A Folwe] tadr
FrolshAl SEATH(p<0.05) (3 6).

A A3 vl tixe 2 WE AeA] Fold EFo A ok
= A U THp>0.05).
2 S B A

_13_
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20
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o
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o
(e}
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sl
(@))

AAANE A5 waeA Ho) AEEHES xay HE AdA F
ot RFoA A Fol Folg 2polE HolA| FATH(p>0.05)
AL H Ao AL SES dxzay dE 2pdA Foat e &
o)gk ztol7t Sl tH(p>0.05). AFAE + HAd AIHEES wE A3
Al Folte] gixwHYl fo 8t A Wkth(p<0.05) (3 6).
3E 6. A A 5A F 94 W
Phase II A&Ag # Phase 11 417373 &
g uﬂi A I uﬂi A
Folat Folat
Al Ak 77.5+ 68.8+ 75.6+ 63.3+
(beats/min) 11.3 9.3" 9.2 9.2"
Hof Ak 150.9+ 130.8+ 159.7+ 138.1+
(beats/min) 17.1 20.4" 9.8f 21.6"
o}AA FE=718e 113.0+ 115.2+ 113.2+ 114.3+
(mmHg) 17.8 17.9 13.0 15.3
Ao F5718% 180.9+ 179.3+ 183.8+ 176.5+
(mmHg) 36.4 30.2 22.8 22.1
Ho ASFEE 27265+ 23746+ 29338+ 24647+
(mmHg-bpm) 6116 6548 3904 6288

whe B R AL, o wlER AbehA] v Eef
" p<0.05, thZET vs HEF 2pekA] Fol
" p<0.05, AFAF A vs AFAT F
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3. A&} (submaximum) 54 &

u
18
&
2
(&
S

7. Hehs A

5t 2po] S HolA] EAUTHp>0.05).
AR A 2 o Husl Alutge HE 2dA] Fodto] TR

)
Mo
offt
-
ol
ol
o
~
—
(2
L
=
>
o
(e
)
_}\1_,
)
Ho
1o,
ol
o
)
v
32
+
o]
A\
e
o
a
K
ﬂ

3 7. sk Aol tidh wier Al 9

Phase II &A1& A Phase II A&ZAg &
e 2}k A 2}k A
=7 gz HE} ZFehA] S HE} 2FekA]
ol ol
197 94.4+10.2 85.6+ 9.5 85.5+ 9.4° 76.4+ 7.8™
2%+ 100.4+ 95 89.9+ 9.7° 91.9+ 9.2° 81.7+ 7.9™
3| 108.94+11.3 95.9+11.1° 99.8+11.5" 89.0+ 8.0™
47 123.8+11.3 111.7+12.7° 116.7+11.4"  102.4+ 9.1™
57 148.3+11.8 127.3+12.4° 138.1+14.3" 120.5+13.5°
67| - - 154.0£20.0 146.24+20.2
Aluk=o] Hy+ A}

=]
Zt2 HE} 2peA] B R o7t
" p<0.05, thE vs HIEF 2FekA] Fol ot

=
=
" p<0.05, AFATE A vs AFAL F



. st +57) 24

A A5 vlae A gzt Hdet 57 d9e 5ot A
Ab 1,3, 4, SEAlON A Frol gk Ato]lE HolA @9kil(p>0.05), 2eAlolA
T folE Al AAaERTH(p<0.05). HIEF kAl Fojte] Hdist 42F7]
gt AZAL & EFs AAF 19 ANA AGAZA] Fo A A
3t (p<0.05), seAlA = st ov fFolsk Afo]lE Holx] sk
H(p>0.05).

e

ozt Ao A At #57] ke AR A 9§ RFA
)

Frolsk Aol 7b AATHP>0.05)(F 8

i 8. FHujsl ¢==7] Dol tigh wlE ApdAe] 9

Phase II A&A& A Phase II A&4A& &

5 e} 2pekA e} 2pekA
S _— | e} XFkAl gz | e} XFetAl
ol o
15H] 136.7+21.8 135.2432.2  124.3+13.4 120.0+15.4°
2% 143.3+25.9 137.3£27.4  129.1+15.2" 123.2+13.8"
3HA| 149.14£25.1 141.9428.9  135.6+16.9 127.9413.9"
4 163.1+30.8 157.4+27.7  148.4+19.0 138.0420.2"
5tHA 175.0+35.5 173.1+37.1  174.9+21.0 161.7422.8
67 - — 184.4+32.9 184.7413.0
e #57] Akl B EE At
@9+ mmHg
) 22 Wl EF ZpekA] v o 7

F p<0.05, AAAE A ps AT &
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5LQEMB}§%E%%%Q@ﬂ%‘6
Go)8 A 7489 1 (p<0.05), 5%
AN E HolA &UtH(p>0.05). HWE 2}
Al Folute] Hueh A EEe AGAS & EF3 HAF 19A
1 AGAZEA] FolshAl AR (p<0.05), 5TAAA = Ao

ATHEES HE A Folto]l tix
oAM S5HEAA FoletAl wdtH(p<0.05)

F 9. st ATFEEo] e wer Al &

Phase 11 A #-A1g = Phase II A#AQ& &
o W E} 2FehA Hl e} 2FkA
2 = S |E} XA S |E} Z}chA|
T ot
12928+ 11720 10617+ 9158+
1A ; o
2508 3644 1533 1397
14372+ 12492+ 11879+ 10055+
2t ; o
2774 3444 1923 1421
16278+ 13771+x 13556+ 11401+
ST ; o
3341 3838 2448 1753
20162+ 17794+ 17357+ 14175+
3915 4603 3015 2795
5ch7) 25980+ 22379% 24207+ 19583+
= 6055 6804 3911 3954"
28567+ 27136%
67 - -
6534 5211
e ATHEEES] A THA
@9+ mmHgbpm

=t Wl Al v o]t
: H 2T vs HE ZFA|

<0.05, Folat
p<0 05, AL A vs A2

kel
T



AGANG Ao vaoA tzie Hus ArsRee AgAEd A
SENsk A 194 W3t 117 mlUkg/minol A AZAE F
9.6ml/kg/min®. 2, AAAT A SLER3 HAAF 2 ©WA HAE 137

. y .

ml/kg/minol A AL & Hit 12.1 ml/kg/mino 2 FoatA 7astad
TH(p<0.05). &3t HAF AN SHATA = Fof 3 AfolE Ko
A &FSktH(p>0.05). HIEF kAl Fojie A A EHsk HAF 1
A H 12.2 ml/kg/minel A AFAL - Hw 10.3 ml/kg/mine =, 4
A A EFst HAF 294 14.3 ml/kg/minell A AEAE = Gt
12.5 ml/kg/min®o.2, AZALG A 55X AAF 3w4 17.1 ml/kg/min®l
A AL F et 15.6 ml/kg/min® 2 FoI3HAl 748k tH(p<0.05).
ERSE AR 4, 5EAN M= Fed Ae]E KolA] e3tH(p>0.05).
gk Bl A FH sk AR ES A A B 5 B

o]k xtol7F YA THp>0.05)(E 10).

3 10. sk A mwke] ek wE ekl FEk

Phase 11 A &A1& = Phase II AZAg =
(o == = =
=T Gz HE} X}ehA] Gz H| e} X} ehA
Fol ol
197 11.7+1.3 12.242.1 9.6+1.5" 10.3+1.6°
27 13.7+1.6 14.342.3 1214157 12.5+1.4"
37 16.4+1.6 17.1+1.8 15.34+1.9 15.6+1.7"
47 22.5+2.1 22.242.5 21.4+2.9 21.24+1.5
5¢HA 29.5+3.8 26.9+2.1 28.345.0 28.043.5
67 - ~ 33.848.7 32.3+6.3

" p<0.05, AFAE A vs AN
5. 403k £ 5N AH $EFE 2
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HiFoll A A
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Abstract

Exercise response in coronary artery disease with beta blockers

during phase II cardiac rehabilitation

Inkeol Bang

Department of Medicine

The Graduate School, Yonser University,

(Directed by Professor Ji Cheol Shin)

A cardiac rehabilitation(CR) program including aerobic exercise is
needed to improve the cardiopulmonary function as well as the
functional ability of patients with coronary artery disease. Chronic
beta blocker therapy has been shown to be effective in decreasing
the mortality rate of coronary artery disease. However, there 1is
controversy regarding its effect on improving the exercise capacity.
The purpose of this study was to evaluate the effects of beta
blockers on excercise ability and the hemodynamics after phase II
CR.

The subjects enrolled in this study were 32 coronary artery
disease patients, who treated with percutaneous transluminal coronary
angioplasty. They were divided into two groups: 16 patients in the
beta blocker group and 16 patients in the non beta blocker group.
Phase II CR with aerobic exercise was done during the 6 weeks. The
exercise intensity was increased gradually from 40% to 85% of the
heart rate reserve. The exercise modes used were the treadmill and
bicycle. Before and after phase II CR, a graded symptom limited
exercise test was done using a modified Bruce protocol. The blood

pressure, heart rate, double product(RPP), oxygen uptake, respiratory
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exchange ratio(RER), and the rating of perceived exertion(RPE) were
measured and compared .

The results show that, in both groups, the maximum arrived stage,
the maximum exercise time and the maximum oxygen uptake were
significantly higher after CR compared to that before CR(p<0.05).
There were no significant differences in the maximum arrived stage,
the maximum exercise time and the maximum oxygen uptake
between the beta blocker and non beta blocker groups(p>0.05). The
RER was similar in each group in both the pre and post CR.

Before CR, resting heart rate and the maximum heart rate was
significantly lower in the beta blocker group than in the non beta
blocker group(p<0.05). There were no significant differences in the
resting systolic blood pressure, the maximum systolic blood pressure,
the maximum RPP between the beta blocker and non beta blocker
groups(p>0.05).

After CR, the resting heart rate, the maximum heart rate, the
maximum RPP were significantly lower in the beta blocker group than
in the non beta blocker group(p<0.05). There were no significant
differences in the resting systolic blood pressure and the maximum
systolic blood pressure between the beta blocker and non beta
blocker groups(p>0.05). In a comparison of post to pre CR in the
beta blocker group, the resting heart rate was significantly lower in
the post CR than the pre CR(p<0.05). In addition, in the non beta
blocker group, the maximum heart rate was significantly higher in the
post CR than the pre CR(p<0.05).

The submaximum heart rate and submaximum RPP was significantly
lower in the post CR than the pre CR in both groups(p<0.05). Prior
to CR, the submaximum heart rate was significantly lower in the beta
blocker group than in the non beta blocker group(p<0.05). However,
the RPP in both groups was similar. After CR, the maximum heart
rate, and the submaximum RPP were significantly lower in the beta

blocker group than in the non blocker group(p<0.05). There were no
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significant differences in the submaximum systolic pressure and
oxygen uptake between both groups(p>0.05). In a comparison of
post CR to pre CR, the submaximum systolic pressure was
significantly lower after CR at stage 1, 2, 3, and 4 in the beta
blocker group and at stage 2 in the non beta blocker group(p<0.05).
In a comparison of post CR to pre CR, the submaximum oxygen
uptake was significantly lower after CR at stage 1, 2, and 3 in the
beta blocker group and at stage 1, and 2 in the non beta blocker
group(p<0.05).

The percentage of the maximum heart rate reserve(% HRRmax),
the percentage of maximum oxygen uptake, and the RPE were
significantly lower after CR in both groups(p<0.05). After CR, the %
HRRmax was higher at stage 1, and 2 in the beta blocker group than
in the non beta blocker group(p<0.05).

In conclusion, coronary artery disease patients had a lower heart
rate, a lower relative intensity, and a lower RPE at the submaximum
excercise intensity post CR than pre CR. The maximum exercise
capacity increased with or without the beta blocker. The beta blocker
lowered the RPP that is associated with the angina threshold and had
a positive effect on the heart. Considering this point, a beta blocker
can be widely used in CR without having a negative effect on the
improvement in the exercise capacity in coronary artery disease

patients.

Key Words: beta blocker, cardiac rehabilitation, coronary artery

disease
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