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ABSTRACT

Cardiac Rehabilitation is one of the most importaativities who performed by patients with coronanyery
disease in cardiac rehabilitation centers. The aifithis investigation is investigate and comparemMeen aerobic
training and resistance training on CABG's patief®® patients after coronary artery bypass graft{(@pABG) have
participated in this study in two groups (aerobindaresistance groups). Resistance training grougopeed:
bench press, arm curls, lateral raise, leg curlg lextensions and triceps kickback, three times ekwer two
months. Results showed that the arm and leg strength img@after resistance training. After interventicft |
ventricular area and ejection fraction for both gius have changed. Result also showed that therawamificant
increase in peak VOfrom baseline averaged 16% (P < 0.05) for aeroppioup and 9% (P<0.05) for resistance
group, this changes was statistical significancidings of current study clearly show the advantafeesistance
training for patients during cardiac rehabilitation
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INTRODUCTION

Cardiac rehabilitation (CR) is a medically supesdighat helps improve the health of people who Hdifferent
heart problems. CR programs include diet counsglieducation on heart healthy living, exercise thgra
modification of risk factors, psychological supp@md improve their health and quality of life [dda2].

These programs are helpful for men and women of at@recovering from a heart attack, heart failineart
transplantation bypass surgery, and angioplastygeffer with surgical and medical treatments, CR has
recommended a program for patients to help theinbietter and lead healthier lives. CR is prescriteethcrease
exercise tolerance, control symptoms, and imprheeot/erall quality of life for patients. One of thst important
components of cardiac rehabilitation is exercigedhy [3].

Verrill et al.(1994), investigated effect of 12-vkesistance training program on lowered heart, atstolic blood
pressure and rate of perceived exertion duringt®ities of daily living. They showed that no suchanges in a
control group participating in a walk-jog-cycle gram. Resistance training, particularly circuit gfi training,

also improves various measures of aerobic capagityng cardiac rehabilitation patients [4].

There are very rare and limited investigations #rat available regarding the impact of cardiac bétation with
resistance training on the physical status, pdditpfunctional capacity in patients after coronartery bypass
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grafting (CABG). Most of the literature of this fiiefocused on effects of aerobic training on sorhgsplogical
parameters. So the aim of current study is to exarand compare the impact of resistance and aeraloiing on
muscle strength, functional capacity, and left xientar systolic function, in CABG’s patients.

MATERIALS AND METHODS

Participants

Participants of this study were 32 patients afhBG) who participated in two different groups.darrent study
16 subjects (58.037+1.125 years old) as an expatahgroup and 16 persons (58.425+.987 years oldfe
selected as a control group randomly. All subjectsipleted the history questionnaire and consemh foefore
participated in this study. Characteristics of jggzants have shown in the table 1.

Table 1: Characteristics of participants in both gioups (Resistance and Aerobic Training)

Group Variable Mean SD
Experimental Group (Resistance Training) Age (year) 58.0375| 1.1259B
Weight (kg) 55.0050| 2.40884
Cholesterol (mg/dl)] 112.0319 1.93715
Control Group (Aerobic Training) Age (year) 58.4250 .98759
Weight (kg) 55.4506| 2.0190Y
Cholesterol (mg/d | 111.449: | 2.1751«

Exercise protocol

Experimental group participated in resistance tngims a schedule. They performed resistance tigithiree times
a week for 8 weeks. The resistance training prograas established on the basis of baseline 1-RIgl IBubjects
performed 1-RM testing for six tasks, at the fiday of training. Experimental performance includegyg curl, Leg
extension, Lateral raise, Triceps kickback, armiscand bench press. The control group (aerobiqitrg)
performed cardiac rehabilitation as a scheduleaddiac rehabilitation center. Subjects also peréatrithree times a
week for 8 weeks. Aerobic training included 15 miarm-up (respiratory and stretching exercise), 15 aycle
ergometer, and last 15 min running on the tread@#irdiac rehabilitation program was monitored aadtrolled
by a computer system that connected with the trgiergocycles and treadmill. Arm and leg strengtdy weight
and BMI, total exercise time, left ventricular argjaction fraction, Vo2, were measured before divel @ardiac
rehabilitation. For analysis of data the Repeatedaddires Analysis of variance (ANOVA) was applied fo
determine the effect of treatment. A Tukey post-text was used to examine where the differencest iihin

groups, if statistical significance was found bedweonditions. Probability p-values less than G@be considered
significant.

RESULTS AND DISCUSSION

In this study patient randomly assigned in two gowB82 of the patients who completed this proteesle divided
in experimental and control group. All patientsthis study had not any orthopedic problems. Theesewt
significant baseline differences between two gropsistance and aerobic training) for age, gendeight, peak
of Vo2, and BMI. After cardiac rehabilitation, coame between experimental group and control growpved the
increase in the arm strength (59 vs. 4% P < 0.@@®&een groups) and leg strength (50 vs. 12% PElMhetween
groups. After intervention, neither group experisha significant change in body weight and BMI. al@xercise
time was significantly improved in both resistaraned aerobic groups from baseline. There was nafisignt
change in left ventricular area ejection fracticetvieen two groups. The MetS score was significaddgreased
after resistance training from 3.5+0.8 to 2.3+1nd from 3.7+0.6 to 2.4+0.7 after aerobic trainipg(0.001). The
peak of VO2 (ml.kg'min ™) also increased significantly for both groups (1686 resistance training, 9% for
aerobic training). (Table2, Figure 1 and 2).
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Table 2: Clinical characteristics of resistance anderobic training groups before and after cardiac
rehabilitation

Experimental Group (N=16) | Control Group (N=16)

Pre test Post test Pre test Post tegt P value
BMI (kg/m?) 28.9+4.3jj 27.3+3.4 28.7+4.5 28.1+3.4 .67
VO2 (ml.kg *min %) 14.8+2.51 17.6+3.42 15.8+2.34 16.5+2.35 .65
Left ventricular area ejection fraction (%) | 30.1+2.3! 30.9+2.3 29.8+2.3( | 30.2+2.3: | .0¢
1- RM leg (kg) 29.748.7 45.3+11.3 31.3x12.4 32.4+11l4 001
1-RM arm (kg) 20.9+9.8 32.5+10.3 19.4+6.5 20.5¥12|3 .0001L
Exercise time (min) 11.3+4.1 13.2+3.2 11.1+4.2 13.1+4.4 .005
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Figure 1: Vo2 peak (ml/kg per min) before and aftetCardiac Rehabilitation in Resistance Training Groyp
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Figure 2: Vo2 peak (ml/kg per min) before and afterCardiac Rehabilitation in Aerobic Training Group

The results of current study indicated that imprbweetabolic parameters, and also the exercise itppaniscle
strength, in MetS patients after CABG. Findingldétstudy was supported by some of the resear&a8p [

Shubair et al. (2004) showed that cardiac rehabiih was significantly improvement in the body glgi exercise
capacity and other cardiovascular parameters [9d® 11]. It has been manifestly established tharatse
tolerance is a good predictor of the prognosisatients with cardiovascular diseases [12,13 and TH4¢ WHO
suggested that increased muscle strength can aatusgrovement long term prognosis [15].

According to finding of this investigation can beggested that both resistance and aerobic trasigngficantly
improving exercise tolerance in CABG's patientswideer, combined aerobic and resistance training ey
preferable intervention to aerobic training onlyGABG's patients. From a clinical perspective, tagexercise
may be beneficial in CABG's patients even if it sloet significantly improve Vo2peak but prevents trecline in
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peak of Vo2 that is exacerbated by sedentary Jifest Based on limitations of this study futuredstuequires
comparing clinical and physiological benefits ofdamerobic and resistance training in CABG's pasieint
prospective, large, randomized controlled studfdermer duration.
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