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Influence of Beta Blocker on Cardiac Rehabilitation Program

Ji Cheol Shin, M.D., Chul Kim, M.D.z, In Keol Bang, M.D.z, Eun Suk Park, M.D., Kwang Se Paik, M.D.!, Jae Ki Ahn, M.D.z,

Yong Jin Kim, M.D.? and Young Joo Kim, M.S.?

Departments of Rehabilitation Medicine and Research Institute of Rehabilitation Medicine, JPhysiology, Yonsei University College of
Medicine, *Department of Rehabilitation Medicine, Inje University College of Medicine

Objective: The purpose of this study was to evaluate the
beta blocker effect on excercise ability and hemodynamics
after cardiac rehabilitation program (CRP).

Method: Thirty-two patients with coronary artery disease
were divided into two groups: 16 patients in the beta
blocker group and 16 patients in the control group. CRP
with aerobic exercise was done for 6 weeks. Before and
after CRP, a symptom limited graded exercise test was
done.

Results: The maximal exercise time and the maximal
oxygen uptake were significantly higher, and the percentage
of maximal oxygen uptake and the rating of perceived
exertion were significantly lower after CRP as compared to

those parameters before CRP in both groups (p<0.05).
There were no significant differences in above parameters
between the beta blocker and control groups (p>0.05). The
submaximal heart rate and submaximal rate pressure product
(RPP) were significantly lower after CRP as compared to
those before CRP in both groups (p <0.05). After CRP, the
maximal heart rate and the submaximal RPP were
significantly lower in the beta blocker group than in control
(p<0.05).

Conclusion: A beta blocker can be widely used in CRP
without having a negative effect on exercise capacity in the
patients with coronary artery disease. (J Korean Acad
Rehab Med 2004; 28: 281-287)

Key Words: Beta blocker, Cardiac rehabilitation program, Exercise response
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Table 1. Maximal Exercise Capacity before and after Cardiac
Rehabilitation in Control Group and Beta Blocker Group

Before CRY After CRY

Control Beta blocker Control Beta blocker
Maximal
exercise  865.6+72.1 856.4194.8 984.3+64.0* 994.9+112.1*
time (sec)
Maximal
OWEC 997150 290438  347:58%  33.6£54*
uptake
(ml/kg/min)
RER? 1.10£0.07  1.0720.06  1.11+0.07 1.10+0.06

Values are means*standard deviation.
1. CR: Cardiac rehabilitation, 2. RER: Respiratory exchange ratio
*p<0.05, Before CR vs After CR

BT 9949% 2, A /\V\ﬁ\_maok% AAAG A FF 290
ml/kg/min] A 4] ANAANE & G ml/kg/min® 2 = 7|
Ao fostA %—7}0}%13}(p<0 05). Wz ezt
A FoAF BF Y SFuFES AZALE AF 2t &
o3k Aol AT (p>0.05). H &FAIZE, Ao s
2g Y SE0SES RIS wE g FoF 7t
W o fFojgk 2ol fATHp>0.05)(Table 1).
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Table 2. Hemodynamics during Resting and Maximal Exercise
Status before and after Cardiac Rehabilitation in Control
Group and Beta Blocker Group

Before CR" After CR"
Control  Beta blocker  Control ~ Beta blocker

Resting HR” . o
by I3 GB893 75690 63319
Maxnnal HR +
by 095171 1308:204% 1597:08" 13811216
als/min
Resting SBP”
(esmg) 11304178 1152+179 11324130  1143+153
mmHg
Maximal SBP
(axmg 180.9436.4 17934302 18384228  1765+22.1
Maximal RPP?
g by TTSSEO1I6 2974616548 203383004 2464726288+

Values are means*standard deviation.

1. CR: Cardiac rehabilitation, 2. HR: Heart rate, 3. SBP: Systolic
blood pressure, 4. RPP: Rate pressure product

*p<0.05, Control group vs Beta blocker group, ! p<0.05, Before
CR vs After CR

Table 3. Submaximal Heart Rate before and after Cardiac Re-
habilitation in Control Group and Beta Blocker Group

Before CR" After CR"

GXT?

Control ~ Beta blocker Control Beta blocker
Stage 1 944+102 856+9.5%  855:94" 76.4+7.8%"
Stage 2 100495  89.9:9.7*  91.9+92" 81.7+7.9*
Stage 3 108.9+113 959+11.1* 99.8+11.5  89.0+8.0*"
Stage 4 1238+113 1117+127% 1167114"  102.4%9.1%"
Stage 5 1483+118 127.3+12.4* 138.1+143"  1205+13.5*
Stage 6 - - 15404200  146.2+20.2

Values are means*standard deviation(beats/min).

1. CR: Cardiac rehabilitation, 2. GXT: Symptom limited graded
exercise test with modified Bruce protocol

*p<0.05, Control group vs Beta blocker group, ! p<0.05, Before
CR vs After CR

b 93 Zol7F S AtHp>0.05). AAAE T Hu)
S22 wE x| Eoj o] R TR 28
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Table 4. Submaximal Systolic Blood Pressure before and after
Cardiac Rehabilitation in Control Group and Beta
Blocker Group

Before CR" After CR"

GXT?

Control ~ Beta blocker Control Beta blocker
Stage 1 136.7+21.8 1352322  124.3+134 120.0+15.4*
Stage 2 143.3£259 137.3+27.4  129.1+152*  123.2+13.8*
Stage 3 149.1+25.1 141.9+289  135.6+16.9 127.9+13.9*
Stage 4 163.1£30.8  157.4+27.7  148.4%+19.0 138.0+20.2*
Stage 5 175.0+355 173.12#37.1  174.9+21.0 161.74£22.8
Stage 6 - - 184.4+32.9 184.7+13.0

Values are means*standard deviation (mmHg).

1. CR: Cardiac rehabilitation, 2. GXT: Symptom limited graded
exercise test with modified Bruce protocol

*p<0.05, Before CR vs After CR

Table 5. Submaximal Rate Pressure Product before and after
Cardiac Rehabilitation in Control Group and Beta
Blocker Group

Before CR After CRY

GXT?

Control  Beta blocker Control Beta blocker
Stage 1 12928+2508 11720+3644 10617+1533°  9158+1397+"
Stage 2 14372:2774 12492+3444 11879+1923"  10055+1421*
Stage 3 16278+3341 13771+3838 13556+2448'  11401+1753*
Stage 4 20162+3915 17794+4603 17357+3015'  14175+2795%"
Stage 5 25980+6055 22379+6804 242073911  19583+3954*
Stage 6 - - 2856746534 271365211

Values are means*standard deviation (mmHg-bpm).

1. CR: Cardiac rehabilitation, 2. GXT: Symptom limited graded
exercise test with modified Bruce protocol

*p<0.05, Control group vs Beta blocker group, ' p<0.05, Before
CR vs After CR
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Table 6. Submaximal Oxygen Uptake before and after Cardiac
Rehabilitation in Control Group and Beta Blocker Group

Before CR" After CR"

GXT”

Control ~ Beta blocker  Control  Beta blocker
Stage 1 11.7+1.3 12.2£2.1 9.6+1.5*% 10.3£1.6*
Stage 2 13.7£1.6 14.3£2.3 12.1+1.5% 12.5+1.4*
Stage 3 16.4*1.6 17.1+1.8 15.3£1.9 15.6+£1.7*
Stage 4  22.5+2.1 22.242.5 21.4+2.9 21.2%1.5
Stage 5  29.5+3.8 26.9+2.1 28.315.0 28.0£3.5
Stage 6 - - 33.848.7 32.346.3

Values are means*standard deviation (ml/kg/min).

1. CR: Cardiac rehabilitation, 2. GXT: Symptom limited graded
exercise test with modified Bruce protocol

*p<0.05, Before CR vs After CR

AI(P<0.05), SHANNE Fadgot Fod 2ol
Bolz] FYthp>0.05). W27 WE oA T b
frefg AFol= fIATHp >0.05)(Table 4).
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A5z nud u fz2Te SFFE 1AM 48A7HA]
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3t A 1A A aA 7R Fo 8l st thp <
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Table 7. The Percentage of Maximal Oxygen Uptake and the
Rating of Perceived Exertion during Symptom Limited
Graded Exercise Test before and after Cardiac
Rehabilitation in Control Group and Beta Blocker Group

Before CR" After CR"

GXT?

Control  Beta blocker  Control Beta blocker
Stage 1
% VOmax’ 39.6+7.7  42.8+100  28.14.6* 31.548.1%
RPE” 76+1.0  7.6%14 7.0+0.0* 7.1£0.5%
Stage 2
% VOmax 46.5%9.1  50.0£10.6  35.4+5.5% 38.1+ 8.2*
RPE 8.9+1.9 9.1+2.7 7.0£0.0* 7.3+0.7*
Stage 3
% VOymax 552%8.1  59.7£10.0  44.9+7.0* 47.5+ 9.0*
RPE 10.4£2.1 10.3£2.8 7.6£1.0% 7.8£1.2%
Stage 4
% VOymax 753%8.1  77.4%108 62.4+102* 64.6£10.6*
RPE 13.0+1.8 13.9£1.6 10.1£1.5* 10.6+1.3*
Stage 5
% VOmax 92.6+4.6 89.3£6.1 80.4+9.7* 83.249.1*
RPE 14.7£1.0 15.5+1.8 12.3£1.7* 13.0£1.1%
Stage 6
% VO,max - - 90.6£10.6 8731122
RPE - - 16.1+1.8 17.2+1.5

Values are means*standard deviation.

1. CR: Cardiac rehabilitation, 2. GXT: Symptom limited graded
exercise test with modified Bruce protocol, 3. % VO,max: the
percentage of maximal oxygen uptake, 4. RPE: Rating of perceived
exertion

*p<0.05, Before CR vs After CR

28 Athp<00%). F & I
0.05)(Table 7).
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