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Abstract 

Back ground: cardiovascular diseases, particularly coronary heart 

disease (CHD) are the most common cause of human deaths in the 

world. Physical activity and function capacity improvement is critical 

in primary and secondary prevention of cardiovascular disease. 

Regular exercise training and cardiac rehabilitation has been shown to 

reduce the rate of mortality, improve functional capacity, and control 

the risk factors in myocardial infarction patients. 

Aim of the work:  the main purpose of the present study was to assess 

the effect of exercise training on heart rate recovery in patients with 

post anterior myocardial infarction (MI). 

Materials and Methods: this study was conducted on fifty adult 

patients who were selected from cardiac rehabilitation (CR) clinic in 

Ain Shams University hospital (cardiology department) between 

October 2016 and July 2017.The patients were one month after anterior 

MI who did exercise test before and after CR program to calculate 

heart rate recovery (HRR1 and HRR2) and to rule out residual 

ischemia.  

Results: in the present study there was not only statistically significant 

improvement in HR recovery in 1
st
 minute and HR recovery in 2

nd
 

minute but also improvement in resting heart rate (RHR) which 

decreased significantly. Moreover, Metabolic equivalent (METs) and 

HR reserve was improved significantly with CR. However, there were 

a trend toward decrease but no statistically significant in resting Blood 

Pressure (BP) (systole and diastole), peak BP (systole and diastole), 

and maximum HR before and after CR. 

Conclusion: from present study we found that CR program improves 

HR recovery in 1
st
 minute, HR recovery in 2

nd
 minute, resting HR, HR 

reserve and METs so CR program should be implemented in routine 

management of ischemic patients. 

Key Words: Cardiovascular diseases - Exercise training - Myocardial 

infarction - Heart disease. 
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Introduction 

ardiovascular disease (CVD) is one of the most common 

causes of death throughout the world (Woo and Turner, 

2012). In 2007, CVD accounted for 33.6% of overall deaths 

and 15% of health expenditure in the United States (Thayer 

and Lane, 2007; Wylie- Rosett et al., 2011). 

Coronary heart disease (CHD) is the most common 

type of CVD (Woo and Turner, 2012). There are many risk 

factors associated with coronary heart disease and stroke. 

Some risk factors such as family history, ethnicity and age, 

cannot be changed. Other risk factors that can be treated or 

changed include tobacco exposure, high blood pressure 

(hypertension), high cholesterol, obesity, physical inactivity, 

diabetes, unhealthy diets, and harmful use of alcohol. 

Furthermore, the concomitant presence of the components of 

the metabolic syndrome, namely abdominal obesity, 

hypertension, impaired glucose metabolism, and insulin 

resistance, markedly increase the risk (Wilson et al., 2005). 

The heart rate is an important prognostic factor of 

CVD; the heart rate is predominantly regulated and 

determined by the autonomic nervous system function. As 

the heart rate is a significant indicator of myocardial oxygen 

demand, it is has been demonstrated that individuals with a 

resting heart rate of more than 90 beats per minute (bpm) 

C 
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have a threefold increased mortality risk compared to those 

with a rate lower than 60 bpm (Ducimetière, 2001). 

 Heart rate recovery (HRR) was defined as the 

difference between HR at peak exercise and exactly 1 minute 

or 2 minutes into the recovery period. A HRR value <12 

beats/minute at 1 minute into the recovery phase or <22 

beats/minute at 2 minutes into the recovery phase was 

considered abnormal (Jolly et al., 2011). 

Change in heart rate (HR) during exercise and 

recovery from exercise are mediated by the balance between 

sympathetic and vagal activity. An attenuated heart rate 

recovery (HRR) after exercise, thought to be a marker of 

reduced parasympathetic activity (Jouven et al., 2005). 

A delayed decrease in heart rate during the first minute 

after graded exercise is a powerful predictor of overall 

mortality in both patients with and without heart disease, 

independent of workload, the presence or absence of 

myocardial perfusion defects, and changes in heart rate 

during exercise Whether HRR may also serve as a powerful 

and convenient.Instrument to monitor improvement in 

training status during exercise based rehabilitation of patients 

with established heart disease remains, to our knowledge, to 

be proven (Cole et al., 1999). 
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Cardiac rehabilitation (CR) is a combination of 

exercise training course and nutritional and psychological 

counseling aimed at improving the health status of patients 

with CVD (Ades et al., 2012). 

In most current guidelines of cardiovascular societies 

worldwide, cardiac rehabilitation is a class I recommendation 

(Thomas et al., 2007). 

Recent studies show that cardiac rehabilitation is not 

only clinically effective, but also cost-effective and compares 

favorably with other medical interventions performed 

commonly in patients with coronary heart disease. Ades et al. 

showed that cardiac rehabilitation was more cost-effective 

following myocardial infarction, compared to lipid lowering 

drugs, thrombolytic and CABG. Only smoking cessation was 

more cost effective than cardiac rehabilitation (Ades et al., 

2012). 

The beneficial effects of this technique are proven in 

patients with a wide range of heart diseases in that this 

program can result in improved outcome and reduced 

mortality. Cardiac rehabilitation is an integral part of 

management of cardiac patients (Woo and Turner, 2012). 
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Aim of the Work 

o assess the effect of exercise training on heart rate 

recovery in post ST elevation anterior myocardial 

infarction patients  

T 


