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INTRODUCTION
Myocardial infarction (MI) is currently a serious social 
and medical problem. Cardiovascular disease is the most 
common cause of death in Poland (over 45% of all deaths), 
with half the deaths resulting from ischaemic heart disease 
(infarction) [1-11].

The development of cardiovascular disease depends on 
two categories of factors. The first category includes factors 
directly associated with lifestyle while the other category 
consists of factors that cannot be directly modified. Factors 
responsible for MI include the following:
a)  cigarette smoking: affects the cardiovascular system;
b)  obesity: one of the key factors significantly influencing 

the probability of MI;
c)  physical activity: plays a key role in neutralising the 

risk of MI.
Non-lifestyle risk factors for MI include for example the 
following:
a) age: the risk of MI increases with age;
b)  sex: the risk of MI is markedly lower in women than 

in men;
c)  genetics (hereditary factors): one of the main risk factors 

for MI.
There has been an enormous development in the treatment 
of cardiovascular disease in Poland, with cardiac rehabili-
tation playing an important role. The main goals of cardiac 
rehabilitation are to reduce disease progression, facilitate 
the return to full physical fitness, improve mental wellbeing 
and help patients continue their normal life [12-20].

Cardiac rehabilitation in MI patients can be divided into 
the following key phases:
a) hospitalisation: the initial phase of cardiac rehabilitation;
b)  early outpatient: phase 2 cardiac rehabilitation may be 

conducted in specialised centres, such as spa resorts, 
spa hospitals or clinics, or it may take place at home. 
Patients are qualified for one of four phase 2 rehabil-
itation models based on their physical function and 
risk level (inpatient or outpatient programme). Phase 2 
cardiac rehabilitation includes education about healthy 
living after MI and requires an individual approach that 
takes the patient’s previous lifestyle into consideration;

c)  extended outpatient: this phase usually lasts several 
months after the end of phase 2, until the prespecified 
cardiac rehabilitation goals have been reached;

d)  maintenance: in this phase, MI patients continue doing 
exercise based on a training plan prepared individually for 
them. The effects of their efforts after the end of phase 3 are 
monitored during regular follow-up visits in a specialist clinic. 
This phase should continue for the rest of their lives [21-30].

Patients are qualified for an appropriate rehabilitation 
model based on their physical function and risk level.

Cardiac stress tests in MI patients are performed on a 
treadmill or cycle ergometer. The workload is increased 
gradually. The classic Bruce protocol and the modified 
Bruce protocol are used to determine the patient’s tolerance 
to physical exercise on a treadmill.

Walking training is the easiest form of endurance 
training.
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ABSTRACT
The aim: To assess the effects of cardiac rehabilitation on the health of myocardial infarction patients, the risk of a relapse and the possibility of restoring full physical fitness.
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3. Physical therapy should be used more widely in coronary heart disease prevention.
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Resistance exercise is performed using stationary work-
out equipment. For example, patients may undergo interval 
training on a cycle ergometer performed alternately with 
rowing on an elliptical machine (Orbitrek), stepper or 
a treadmill. This type of exercise helps activate multiple 
muscle groups.

Cardiac rehabilitation incorporates new, alternative 
forms of physical exercise that contribute to the treatment 
process in MI patients. New training techniques include 
for example the following:
a)  step aerobics: a set of exercises where patients step on 

and off a step whose height can be adjusted;

b)  TBC: a set of exercises used in patients with a good 
exercise tolerance. Rehabilitation in the form of ABT 
training consists in exercise done to music with the use 
of dumbbells, a ball or resistance bands;

c)  water aerobics: a set of low-weight bearing exercises 
done in a water environment, which help activate many 
parts of the body.

In order to assess the efficacy of cardiac rehabilitation 
in MI patients, the study was conducted at the Cardiac 
Rehabilitation Department of the Regional Polyclinical 
Hospital (WSZ) in Kielce). Study patients completed an 
anonymous survey.

Fig. 1. Occupational activity of respondents [%].

Fig. 3. Stress level at work [%].

Fig. 5. Patient-reported physical fitness before MI [%].

Fig. 2. Age of respondents [%].

Fig. 4. Practising sports before MI [%].

Fig. 6. Causes of MI [%]. 
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STATISTICAL METHODS
The data collected in the study was statistically analysed. 
The following was calculated: arithmetic mean, standard 
deviation, median, minimum and maximum values. The 
effectiveness of rehabilitation was determined based on 
a comparison (using paired-sample Student’s t-test) of 
pre- and post-rehabilitation data at a significance level of 
p<0.01. Quantitative variables were assessed with Pearson’s 
linear correlation (r). The calculations were performed 
using Statistica 13.1.

MATERIALS AND METHODS
The study involved 40 patients from the Cardiac Rehabili-
tation Department of the Regional Polyclinical Hospital in 
Kielce. Men constituted 75% of the study group and women 
constituted 25%. The majority of patients (75%) lived in 
urban areas and 25% lived in rural areas. 

With respect to the level of education, 50% of patients had 
a university degree and 25% had vocational secondary edu-
cation. Patients with secondary or primary education were 
the smallest group. The largest group was that of working 
individuals (50%) while patients who were retired or drawing 
a disability pension constituted 38% of the study group (Fig. 1).

The high percentage of working and retired patients or patients 
drawing a disability pension was due to the age of the respon-
dents. Most respondents were over 50 years of age, which meant 
they were approaching the so-called retirement age (Fig. 2).

The majority of patients (62%) were intellectual workers 
and 38% were manual workers. Most respondents (75%) 
described the level of stress they experienced at work as 
very high or moderate and only 25% of respondents de-
scribed it as low (Fig. 3). Stress in private life was a feature 
common to all MI patients participating in the study. The 
majority of respondents described their level of everyday 
stress as moderate (62%) or very high (25%).

HEALTH OF STUDY PATIENTS  
BEFORE THE STUDY
The study showed that 75% of respondents did not practise 
any sports before their MI (Fig. 4). This means that one 
out of four patients actively practised sports before their 
MI. Patient-reported physical fitness was consistent with 
a low level of physical activity before MI onset.

Half the patients described their physical fitness before 
MI onset as poor and one in four patients described it as 
average. Only one in four patients had good physical fitness 
before their MI event, which resulted from the fact that 
they actively practised sports.

Three out of four study patients were habitual smokers 
before their MI. In addition, more than a half used other 
substances before their MI, such as alcohol. In most cases, 
patients used alcohol at least twice a month before their MI.

The study showed that 87% of respondents were over-
weight before MI onset while approximately 13% did not 

Fig. 7. Concomitant diseases in MI patients [%].

Fig. 9. Types of exercise used as part of cardiac rehabilitation [%].

Fig. 8. Forms of cardiac rehabilitation used in study patients [%].

Fig. 10. Duration of cardiac rehabilitation after MI [%].
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have this problem. The high percentage of overweight MI 
patients may be associated with such factors as age and 
unhealthy lifestyle; most patients were aged over 50 years 
and did not practice sports (Fig. 5).

The survey revealed a family history of MI in some study 
patients. Approximately four out of ten patients said there had 
been cases of MI among their family members in the past.

The data revealed that the main causes of MI included 
stress in private life and at work (37%), sedentary lifestyle 
and substance (i.e. tobacco, alcohol) use (25% each) and 
unhealthy diet (13%) (Fig. 6).

Seven out of ten patients experienced a single MI event 
before the study while three out of ten patients experienced 
at least two Mis in the past. The time since the last MI was 
between five months and one year in 75% of patients and 
more than one year in 25% of patients.

Study patients had comorbidities such as hypertension 
(37%), atherosclerosis (25%) and diabetes mellitus (8%) 
(Fig. 7).

RESULTS

FORMS OF CARDIAC REHABILITATION USED IN 
STUDY PATIENTS
The next part of the study identified the forms of rehabil-
itation used in the respondents. The results confirm the 
importance of using a broad spectrum of cardiac reha-

bilitation forms for optimum recovery after MI. Cardiac 
rehabilitation is aimed both at restoring full physical fitness 
and at mitigating risk factors associated with the possibility 
of a relapse (Fig. 8).

After discharge from hospital, all study patients un-
derwent rehabilitation conducted in spa resorts or spa 
hospitals.

Cardiac rehabilitation performed in study patients usu-
ally encompassed physical exercise on a cycle ergometer 
(37%), Orbitrek (25%) and treadmill (25%) or the use of 
dumbbells, resistance bands, bikes and other stationary 
equipment (13%) (Fig. 9).

General fitness exercises (40%) and endurance and resis-
tance exercises (25% each) were the most commonly used 
forms of kinesiotherapy in MI patients.

In most cases, rehabilitation lasted up to 1 year (Fig. 10).
Study patients were asked to rate the influence of cardiac 

rehabilitation on their health (Fig. 11). A considerable 
health improvement due to rehabilitation after MI was 
reported by 62% of patients.

The study showed that cardiac rehabilitation resulted in im-
proved physical fitness and a weight reduction in all patients. 
Moreover, approximately 75% of respondents experienced a 
decrease in cholesterol levels and blood pressure values after 
cardiac rehabilitation (Fig. 12). The effects of posthospitalisa-
tion rehabilitation are consistent with the information provid-
ed by MI patients, whose health improved due to continued 
cardiac rehabilitation after discharge from hospital (Fig. 13).

Fig. 11. Influence of cardiac rehabilitation on health [%].

Fig. 13. Patient-reported health status after cardiac rehabilitation [%].

Fig. 12. Effects of cardiac rehabilitation.

Fig. 14. Current patient-reported health status [%].
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When asked about factors contributing to a health im-
provement as a result of secondary (posthospitalisation) 
rehabilitation, study patients listed practising sports (62%) 
and substance (tobacco, alcohol) use cessation (25%). The 
majority of patients rated their current health status as good 
(62%) or excellent (25%) (Fig. 14). 

DISCUSSION
The aim of this study was to analyse the effects of cardiac 
rehabilitation of the health of MI patients and on reducing 
the risk of a relapse.

The study was conducted at the Cardiac Rehabilitation 
Department of the Regional Polyclinical Hospital in Kielce 
and involved a group of 40 patients, whose subjective and 
objective condition was assessed. The study was performed 
to help evaluate the effects of cardiac rehabilitation on the 
patients’ ability to have a normal lifestyle. The study yielded 
the following significant findings:

1) Men over the age of 50 years are at an increased risk of 
myocardial infarction. MI is less common in women. The 
risk of MI increases with age irrespective of sex.

2) The main lifestyle risk factors include stress, obesity 
and physical inactivity. The present study and the available 
literature indicate that the risk of MI among physically active 
people is considerably lower than in those who do not practise 
sports regularly. Stress in private life and at work significantly 
increases the probability of experiencing an MI event.

3) Exercise using a cycle ergometer, treadmill and Or-
bitrek were the most popular forms of physical exercise 
used as part of cardiac rehabilitation in specialised centres. 
As the rehabilitation moved to the patient’s home, the spe-
cialised equipment was replaced by dumbbells, resistance 
bands or a stationary bike.

4) The last phase of cardiac rehabilitation, conducted 
at home, is key in maintaining the effects of the previous 
rehabilitation phases through eliminating substance use 
(i.e. alcohol, tobacco) and following a healthy diet or 
practising sports. Rehabilitation maintenance at home 
reduces the risk of another MI and helps return to a 
normal lifestyle.

To sum up, the present study showed that cardiac re-
habilitation allows MI patients to return to full physical 
fitness. Continuation of cardiac rehabilitation at home, 
i.e. practising sports, following a healthy diet and avoid-
ing stress and substances, significantly reduces the risk 
of another MI. The results of the study proved that MI 
patients had a favourable opinion about the effects of 
their cardiac rehabilitation programmes on recovery time 
after an MI event.

CONCLUSIONS
1.  Myocardial infarction is a clinical and social problem.
2.  Physical therapy after myocardial infarction is one of 

the main elements of treatment of this disorder.
3.  Physical therapy should be used more widely in coro-

nary heart disease prevention. 
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