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ABSTRACT 

Background: Exercise training has been shown to modify the sympathovagal control of heart rate 

toward an increase in parasympathetic tone. At the same time, the improved vagal activity is associated 

with reduced death risk from cardiac events (Wu S-K, Lin Y-W et al). Although a cardiac rehabilitation 

exercise program is standard therapy for patients after a cardiac event and especially for those who 

have received Coronary artery bypass grafting (CABG), the relationship between a cardiac 

rehabilitation exercise programme and acute hemodynamics and comparison with home based exercise 

programme has not been clearly demonstrated.  

Objectives:  To find the effect of cardiac rehabilitation and home exercises on blood pressure, Heart 

rate, Respiratory Rate and Rating of perceived exertion (RPE) and compare the effects of cardiac 

rehabilitation and home exercises. 

Method: Thirty consecutive eligible patients undergone Coronary artery bypass grafting (CABG) 

referred by cardiovascular surgeons had participated in this study. After completion of baseline 

exercise stress test at discharge or within first week after discharge were randomly assigned to group A 

(Hospital based Cardiac rehabilitation) and group B (Home based cardiac rehabilitation) for 6 weeks. 

Materials: Perceived exertion scale, Stop watch, Blood Pressure apparatus, Pulse oxymeter 

Result: There were significant improvements in hemodynamics (p=0.000) both with hospital based 

cardiac rehabilitation and home based exercises but there were no significant differences between 

hospital cardiac rehabilitation and home based exercises. 

Conclusion: This study had concluded that both hospital based cardiac rehabilitation and home based 

exercises are effective in improving acute hemodynamics. 
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INTRODUCTION 

Cardiac Rehabilitation programmes are associated 

with significantly improving exercise tolerance 

and functional capacity, increasing psychosocial 

well being, alleviating activity related symptoms, 

reducing disability and decreasing cardiovascular 

morbidity and mortality. This is achieved through 

exercise, patient education and advice, relaxation, 

drug therapy, and specific help for patient’s 

psychological sequelae.
1 

There is good evidence 

that both exercise and comprehensive cardiac 

rehabilitation programmes are effective, reducing 

all-cause mortality by 27% following myocardial 

infarction.
2
 The National Service Framework for 

Coronary Heart Disease in England and Wales 

seeks to expand the uptake and coverage of 

cardiac rehabilitation to patients following a heart 

attack, coronary artery bypass graft or coronary 

angioplasty, and also patients with heart failure 

and angina.
3
 

The concept of cardiac rehabilitation and 

secondary prevention has been defined as the 

effort toward cardiovascular risk factor reduction 

designed to lessen the chance of a subsequent 
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cardiac event and to slow and perhaps stop the 

progression of the cardiovascular disease process.
4
  

Uptake of hospital-based cardiac rehabilitation 

programmes is poor, particularly among women, 

the elderly and people from minority ethnic 

groups.
 

Home-based cardiac rehabilitation 

programmes were first reported in the early 1980s 

and might be more acceptable and convenient for 

some patients, thus increasing uptake. This review 

explores whether there is any evidence that home-

based cardiac rehabilitation programmes are 

superior to usual care in improving cardiac risk 

factors and mortality and whether benefits occur to 

patients’ post-myocardial infarction (MI) and after 

vascularisation procedure. In addition they have 

explored whether the outcomes from home-based 

cardiac rehabilitation are similar to centre (or 

hospital) based programmes.
5
 

Phase II cardiac rehabilitation programs are 

associated with significantly improving exercise 

tolerance and functional capacity, increasing 

psychosocial well being, alleviating activity 

related symptoms, reducing disability, and 

decreasing cardiovascular morbidity and 

mortality.
6
 

Exercise based cardiac rehabilitation is associated 

with significant improvements in autonomic 

markers of neural regulation of sinoartrial node 

such as increase in R-R interval of  

electrocardiogram (ECG), in its variance, and in 

overall spontaneous baroreflex.
7
 

Relatively few studies have evaluated the 

effectiveness of cardiac rehabilitation following 

revascularisation and there is still insufficient 

evidence about the effects of cardiac rehabilitation 

on survival. Cardiac rehabilitation programmes 

have reported some benefits in aerobic capacity a 

reduction of smoking and lower blood pressure
8-9

; 

lower anxiety scores 
10

and improvement in 

lipoprotein patterns.
11

  

Cardiac rehabilitation has been hypothesized to 

favourably impact acute hemodynamics by 

modulating autonomic function. Nishime
11

 et al. 

Showed that cardiac rehabilitation only had the 

tendency toward improved heart rate recovery, 

where as Tiukinhoy
12

 et al. Reported a significant 

enhancement for the rehabilitation group with a 

similar heart rate recovery in their control group. 

Although Kligfield
13

 and associates investigated 

the effect of age and gender on acute 

hemodynamics in cardiac patients, the 

measurement of heart rate recovery was evaluated 

after submaximal effort rather than after peak 

exercise. Moreover despite the documented 

benefits of formal cardiac rehabilitation exercise 

programs, the cost, lack of time, and accessibility 

contribute to relatively low participation rates.
14

 

Some studies have demonstrated positive effects 

for cardiac patients enrolled in home based 

exercise programs such as in quality of life, 

modulation of risk factors and peak oxygen 

consumption.
15

 

The purpose of this study was to investigate 

whether the cardiac rehabilitation and home based 

exercise programme had a positive effect on acute 

hemodynamics and to compare the difference 

between cardiac rehabilitation and home based 

exercise programme.   

 

METHODS 

Thirty consecutive eligible patients undergone 

Coronary artery bypass grafting (CABG) referred 

by cardiovascular surgeons had participated in this 

study. All of them had undergone phase I cardiac 

rehabilitation programme such as early 

mobilization and walking under supervision after 

surgery. Patients with previous Coronary artery 

bypass grafting (CABG) surgery, neurological 

impairments, severe musculoskeletal diseases, 

complication during hospitalization, uncontrolled 

dysrhythmias and who cannot complete stress test 

at discharge were excluded from the study. 

After completion of baseline exercise stress test at 

discharge or within first week after discharge were 

randomly assigned to one of the following groups 

for 6 weeks. 

Group A – Cardiac rehabilitation exercise 

programme. 
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Patients in this group had received a 30 – 40 min. 

of aerobic exercise training session (riding a 

stationary bicycle or jogging on a treadmill) with 

the intensity corresponding to 60 – 85 % of the 

peak heart rate achieved by perceived exertion 

scale 11 to 13. There was at least 10 min. of 

stretching exercises for warm up and 10 min of 

cool down.  Heart rate (HR),  Blood Pressure (BP), 

Respiratory Rate (RR) and exercise intensity was 

monitored by senior cardiopulmonary physical 

therapist during the exercise session and a total of 

18 exercise sessions will be given to the patients. 

Group B – Home based exercise 

Patients in this group had received a home based 

exercise programme with an intensity 

corresponding to 60 – 85 % of the Peak  Heart 

Rate (PHR) obtained by the rating of perceived 

exertion scale from 11 to 13. Patient was advised 

to exercise 3 times per week and exercise session 

will include a 10 min. warm up, 30 – 40 min. of 

aerobic training (brisk walking or jogging) and 10 

min. cool down. Subjects were asked to document 

exercise record book   

Statistical Analysis  

The statistical tests used for the analysis of the 

result: 

1) Paired t-test 

2) Unpaired t-test 

Level of significance was decided to 95%CI. 

 

RESULTS AND DISCUSSION 

The results of this study showed significant 

changes in acute hemodynamics (p=0.00) with 

cardiac rehabilitation at hospital set up and home 

based exercises. Mean differences were   Systolic 

Blood Pressure (SBP)(3.86±2.2),  Diastolic Blood 

Pressure(DBP) (5.33±3.45), Heart Rate (HR) 

(5.33±3.45), Respiratory Rate (RR) (3.46±1.55), 

Rate of Perceived Exertion(RPE) (3.06±0.88) in 

group  who had received hospital based 

rehabilitation and group who had received home 

based exercises were Systolic Blood Pressure 

(SBP) (3.46±1.59), Diastolic Blood 

Pressure(DBP) (3.46±1.59), Heart Rate(HR) 

(3.53±1.35), Respiratory Rate (RR) (2.53±0.91), 

Rate of Perceived Exertion( RPE )(2.26±0.96). 

Intergroup comparison did not show significant 

changes but clinically hospital based cardiac 

rehabilitation found to be more effective. The 

improvements in acute hemodynamics at follow 

up were consistent with previously published 

studies. The parasympathetic tone predominates at 

rest and acute hemodynamics increases during 

exercises in response to the combination of 

sympathetic activation and parasympathetic 

withdrawal and the inverse occurring during 

recovery after the exercise. The autonomic 

dysfunction is known to have adverse effects on 

subsequent clinical outcome in patients with 

coronary artery disease. One possible explanation 

for the discrepancies may be that the patients with 

coronary artery disease are subject to the 

activation from sympathetic activity after cardiac 

event.
16

 

Weber
17

 et al also reported a higher heart rate after 

Coronary Artery Bypass Grafting (CABG) surgery 

and a high incidence of supraventricular 

arrhythmias during the hospital stay. Moreover the 

subjects in Kavanagh’s 
18

study were tested 14 

week after the cardiac event or surgical procedure 

and Tiukinhoy’s 
13

subjects were evaluated after 6 

and 9 months for the cardiac rehabilitation and 

control groups, respectively.  

This improvement in hemodynamics in both the 

groups may reflect that long term endurance 

training increases the parasympathetic activity and 

decreases the sympathetic activity directed to the 

human heart. Pardo
19

 et al indicated that exercise 

conditioning over a12-week period improved heart 

rate variability, reduced the resting heart rate in 

cardiac patients, lowered the risk of sudden 

cardiac death through increased vagal tone.  

Studies had also found that sympathetic system 

increases activity during the first 3 weeks after the 

onset of a cardiac event, where as the 

parasympathetic nervous system has been 

considered to improve gradually during the 3 

months period.
6,9

 The reduction in acute 
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hemodynamics in this study may imply that the 

balanced sympathetic and parasympathetic tone 

occurred gradually after CABG. 

For the comparison between groups at the follow 

up tests, there were no significant results. The 

improvements in both the groups were supported 

by the finding that endurance training has positive 

effect on the activation of parasympathetic tone.
16

  

Although there was no statistical significance that 

existed between hospital based cardiac 

rehabilitation and home based rehabilitation. 

Home based rehabilitation had similar magnitudes 

in all test parameters after the intervention when 

compared with hospital based rehabilitation. 

Several studies have indicated a tendency toward 

improvement in peak aerobic capacity, quality of 

life, and risk factor reduction in home based 

rehabilitation programmes 
14,15

. 

Smith
20

 et al. recently reported that the low risk 

patients whose cardiac rehabilitation was initiated 

in the home environment may be more likely to 

sustain positive physical and psychosocial changes 

over time because of the higher physical habitual 

activity of home subjects.  

Autonomic dysfunction is known to adversely 

affect clinical outcome in patients with 

cardiovascular disease. However improvement in 

autonomic regulation on heart rate recovery after 

cardiac rehabilitation may be an additional benefit 

of an exercise training program. 

Exercise is one of the main components of 

lifestyle change and it may an effect on modifying 

autonomic imbalance. Therefore, a more 

structured nature of exercise counselling and a 

more frequent interaction between staff and 

patients may be needed to encourage home based 

exercise subjects to engage in regular physical 

activity to achieve greater improvement 
16

. 

 

CONCLUSION 

This study had concluded that both hospital based 

rehabilitation and home based exercises are 

effective in improving acute hemodynamics. 
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Graph 1: Pre and Post SBP in group A and B 

SBP: Systolic Blood Pressure 

 

 
Graph 2: Pre and Post DBP in group A and B 

DBP: Diastolic Blood Pressure 

 

 
Graph 3: Pre and Post Heart rate in group A and B 
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Graph 4: Pre and Post Respiratory rate in Group A and B 

 

 
Graph 5: Pre and Post Perceived exertion scale in group A and B 

 


