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Abstract

Purpose: The objective of the study was to evaluate the effects of cardiac reha-
bilitation in a patient after myocardial infarction (MI).

Methods: The participant in the study was a 58-year-old male with a medical 
history of myocardial infarction. The participant underwent a 25-day course of 
cardiac rehabilitation, with pre  – and post-intervention outcome measures to 
assess his physical performance; the evaluation involved a  treadmill exercise 
stress test according to the Bruce protocol. The total time and load of the test, 
maximal heart rate, systolic and diastolic blood pressure and the reason for 
discontinuing the study were determined. The rehabilitation protocol included 
cycling a cycloergometer, active exercises, resistance exercises and relaxation ex-
ercises. The level of exercise difficulty was increased weekly, starting from 2 METs 
(60% of the MET obtained during the stress test).

Results: During the exercise stress test performed following the completion 
of the rehabilitation management, the total stress test time was prolonged by 
353 s, while the load of the test was increased by 5.64 METs as compared to the 
results obtained during the first examination. The maximal heart rate decreased 
by 12 beats/min, the systolic blood pressure by 15 mm Hg and the diastolic blood 
pressure by 10 mm Hg. The reason for discontinuing the test was fatigue (the score 
of 16 using the Borg Rating of Perceived Exertion scale).

Conclusions: Cardiac rehabilitation with a  higher-intensity training program 
supplemented by resistance training in patients after myocardial infarction is 
recommended.
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Introduction

Cardiovascular diseases, including myocardial infarction, are recognized as 
the leading cause of death and disability worldwide [1]. According to the 
WHO statistics, 17.9 million people die each year because of cardiovascular 
diseases, 85% of which are caused by myocardial infarction and stroke [2]. 
In 2019, 2.2 million women and 1.9 million men in Europe died from cardi-
ovascular diseases; 38% of deaths among women and 44% cases of demise 
among men were due to ischemic heart disease [3].

It is estimated that there are approximately 800,000 American residents 
who suffer from myocardial infarction every year; of this number, 16.7% result 
in death [4, 5, 6].

The therapeutic options for reducing mortality and morbidity, and thus 
improving the quality of life of patients with cardiovascular diseases, include 
cardiac rehabilitation [7, 8].

It is a  secondary prevention management method, which is a  compre-
hensive and multidirectional intervention with documented effectiveness [9]. 
Strong and consistent evidence of its efficacy in such diseases presenting as sta-
ble angina pectoris or myocardial infarction is reported in the literature [10–12].

Comprehensive cardiac rehabilitation significantly reduces the risk of re-
currence, positively affecting the function of the coronary vessels and the 
heart [10]. Despite the benefits of cardiac rehabilitation programs, there are 
still some barriers that keep many patients from participating in such in-
terventional management [13]. Furthermore, access to these services is not 
standard in all countries [10].

There are three phases of cardiac rehabilitation. Phase I begins immedi-
ately after the vital functions are stabilized and the hospitalized patient un-
dergoes inpatient rehabilitation. It is of crucial importance to begin the phys-
iotherapy program immediately after the life-threatening condition has been 
resolved [8]. Phase II refers to outpatient therapy consisting of an exercise 
program with a graded level of difficulty. Stage III involves an unmonitored 
set of exercises [8, 14]. In addition to physical training, Stage III also concen-
trates on psychosocial activity, lifestyle modification and patient education 
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[8, 9, 15]. As a result, cardiac rehabilitation is gaining in importance today and 
in many countries it is considered the key element of the treatment process 
in patients with cardiovascular disorders [14, 15].

The objective of the study was to evaluate the effects of cardiac rehabili-
tation in a patient after myocardial infarction.

Organization and course of the study

The program of cardiac rehabilitation extended over 25 days and was based 
on recommendations of the Section of Cardiac Rehabilitation and Exercise 
Physiology, Polish Cardiac Society [16]. Prior to commencing the therapy, dur-
ing the first session, the patient’s medical history was taken and a  physical 
examination was carried out. Subsequently, the tolerance of physical exercise 
was assessed using the exercise test on a treadmill in keeping with the Bruce 
protocol, evaluating the following parameters: time [s] and load during phys-
ical exercise [MET], maximum heart rate, systolic and diastolic blood pressure, 
as well as fatigue level as measured by the Borg scale. Prior to commencing 
each session, blood pressure and heart rate were measured; the parameters 
were periodically controlled during the exercises. Each 1.5-hour long rehabil-
itation session was divided into four parts, representing aerobic training, i.e. 
cycling a cycloergometer, active exercises, resistance exercises and relaxation 
exercises. The level of training difficulty was gradually increased and matched 
the individual abilities of the patient as determined by the results achieved in 
the exercise stress test. Every week exercises characterized by a higher level of 
advancement were introduced and thus the cycling time was prolonged and 
the MET load was increased starting from 60% of the MET achieved initially 
during the exercise stress test. The patient repeated each exercise 10–15 times. 
A physiotherapist was present with the patient during the preliminary exami-
nation and the entire rehabilitation session. Having completed the rehabilita-
tion cycle, the patient’s tolerance of physical exercise was again tested using 
a  treadmill. The rehabilitation program additionally included a  session with 
a dietician aiming at developing proper nutritional habits and maintaining ap-
propriate body mass, as well as another session offering psychosocial support.
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Case report

The patient recruited to the study was a 58-year-old professional driver. Due 
to myocardial infarction, he underwent coronary angiography, after which 
he was referred to cardiac rehabilitation. Two months after hospitalization, 
the patient began a course of physiotherapy, following his granting written 
informed consent to participate in the study.

During the first assessment, the subject was interviewed to obtain in-
formation about his lifestyle. He was reported to smoke 6 cigarettes a day, 
follow a heavy diet, and not regularly perform any physical activity. The exer-
cise stress test was performed according to the Bruce protocol (Table 2). Sub-
sequently, the subject proceeded to a cycle of cardiac rehabilitation proce-
dures following the designed protocol. The participant underwent a 25-day 
course of cardiac rehabilitation, in a series of 5-day meetings, with the level 
of exercise difficulty starting from 2  METs. After the final intervention, the 
treadmill stress test was repeated. The results obtained pre – and post-car-
diac rehabilitation were compared with respect to the total time and load of 
the test, maximal heart rate, systolic and diastolic blood pressure, as well as 
the reason for discontinuing the study (Table 2).

A considerable improvement was observed in the parameters illustrating 
the physical exercise time and load. The post-cardiac rehabilitation stress test 
was discontinued due to physiological factors. Following the completion of 
the rehabilitation program, the authors noted lower values of maximal heart 
rate, systolic and diastolic pressure. The results indicated improved exercise 
tolerance in the patient.

Discussion

The available studies on patients after myocardial infarction who were sub-
jected to cardiac rehabilitation as complementation of the therapeutic pro-
cess prove the effectiveness of the therapeutic intervention [10, 17]. The 
investigators observed decreased mortality rates and a  decreased risk of 
repeated infarction, while the clinical effect was described as “considerable” 
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as compared to other forms of treatment not employing physical therapy 
[10]. Improved quality of life was also noted [18]. Finally, employing cardiac 
rehabilitation decreased long-term costs associated with the process of con-
valescence [19–21]. Sjölin et al. demonstrated that patients after myocardial 
infarction who were subjected to cardiac rehabilitation achieved a marked 
improvement of their cardio-vascular factors as compared to patients not 
included in physical therapy programs [22].

The development of medical science has positively affected the survival 
of patients after myocardial infarction; nevertheless, complications associ-
ated with the disease continue to constitute a  considerable burden to the 
patient and the state [13]. The possibilities offered by cardiac rehabilitation 
have not been sufficiently exploited, while the patients’ interest in this type 
of therapy is low [23, 24]. Therefore, the activities are constantly modified 
[23]. In spite of significant health-associated and economic benefits, the per-
centage of countries offering such a rehabilitation program is as low as 40% 
[10]. The recommendations employed in these countries differ significantly 
[10]. The divergencies predominantly address exercise intensity, duration 
and frequency of training sessions [10]. Many countries continue to recom-
mend training sessions with a  moderate degree of intensity, without any 
weight-bearing components [10].

The most current reports emphasize the important role of aerobic train-
ing of increased intensity and resistance exercises in programs of cardiac 
physical therapy [10, 14]. Studies performed to date have been mostly based 
on a group of patients participating in moderate intensity cardiac rehabilita-
tion programs [14, 25]. The present investigation addresses newly introduced 
exercises that follow the most recent recommendations. The exercise time 
has been prolonged and the load increased, starting from moderate exercise 
and ending with the recommended intensely difficult training. In addition, 
resistance exercises have been employed from the very start; such exercis-
es are recommended in primary and secondary prevention [13]. The results 
confirm the validity of offering such a  rehabilitation program. The change 
in the level of the tested parameters indicates the increased capacity of the 
patients and their adaptation to physical effort.
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Conclusions

Cardiac rehabilitation employed in patients after myocardial infarction should 
be a therapeutic standard. It is the key element of convalescence that allows 
for decreasing therapy-associated costs. The training should include resist-
ance exercises and activity characterized by an intense degree of difficulty.
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Table 1. Distribution of exercise time (in minutes) in particular weeks of cardiac rehabilitation

Weeks I II III IV V

Ex
er

ci
se

s

Cycling 
a cycloergometer 15 min 20 min 25 min 30 min 30 min

Active exercises 30 min 30 min 25 min 20 min 20 min
Resistance 
exercises 10 min 15 min 20 min 25 min 30 min

Relaxation 
exercises 35 min 25 min 20 min 15 min 10 min

Source: own elaboration.

Table 2. Pre-and post-cardiac rehabilitation results of treadmill stress test according to the 

Bruce protocol

Factors Pre-rehabilitation Post-rehabilitation
Physical exercise load 3,44 MET 10,21 MET
Physical exercise time 187 s 722 s
Maximal heart rate 138 beats/min 126 breaths/min
Systolic blood pressure 150 mm Hg 135 mm Hg
Diastolic blood pressure 85 mm Hg 70 mm Hg
Reason for discontinuing 
the test Chest pain Fatigue  

(score 16, Borg scale)

Source: own elaboration.


