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A b s t r a c t

The paper deals with evaluation of the impact of a 12-week combined exercise training on the 
quality of life, physical performance, and capacity of the transport system of patients with chronic 
ischaemic heart disease (n = 88) depending on the body mass of the patients. 

On the basis of the input spiroergometric examination and of the same examination carried out 
after the termination of the training we have proved that a 12-week combined exercise training in 
patients with chronic ischaemic heart disease results in increasing their physical performance and 
capacity of the transport system, particularly in patients with a body mass index lower than 30. 
Concerning patients with a body mass index higher than 30, we have not observed any increase of 
physical performance. We have found, however, that all groups of patients subjectively experienced 
improvement of their quality of life. We have thus shown that even if the rehabilitation training does 
not lead to improved physical performance, it can bring about subjectively experienced improvement 
of the quality of life. 
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INTRODUCTION

Physiotherapy in patients with chronic ischaemic heart disease is an essential part 
of the treatment (1–5). Some patients, in addition to ischaemic heart disease, are 
also obese and their habitual exercise activity can be lower than in patients without 
obesity. To indicate properly the exercise treatment in patients with ischaemic heart 
disease with obesity, we have studied the physical performance at the maximum 
symptom-limited load in patients with chronic ischaemic heart disease and obesity. 
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PURPOSE

The study was aimed at evaluation of the effect of a twelve-week combined training on physical 
performance (expressed as maximal achieved performance and performance converted to 1 kg of body 
mass), on indicators of capacity of the transport system (expressed as maximal oxygen intake), and on 
the quality of life in patients with ischaemic heart disease with regard to their body mass and possible 
obesity. 

METHODS

The set of 88 examined patients with chronic ischaemic heart disease was divided 
into three groups according to the value of BMI. The first group included patients 
with BMI up to 25, the second group contained patients with BMI 25.1 – 30, and in 
the third group were patients with BMI over 30; the basic characteristics of the set 
are given in Tables 1–3.

Table 1
Basic characteristics of the group of patients with BMI up to 25

Number (n)  16

Age (years) 60.9±8.9

EF (%) 47.7±12.6

BMI (kg.m2) 23.9±1.2

Table 2
Basic characteristics of the group of patients with BMI 25.1 – 30

Number (n)  50

Age (years) 63.0±9.6

EF (%) 49.0±9.5

BMI (kg.m2) 27.3±1.6

Table 3
Basic characteristics of the group of patients with BMI over 30

Number (n)  22

Age (years) 62.4±10.8

EF (%) 48.9±9.7

BMI (kg.m2) 31.9±2.6
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The patients undergoing exercise therapy for ischaemic heart disease had to 
comply with the following criteria: they did not suffer acute myocardial infarction 
or attack of unstable angina pectoris in the period of three months before starting 
the exercises, no patient had any valvular defect or heart failure, or was treated for 
hypertension.

Patients with serious dysrhythmia, with signs of haemodynamic instability, with 
severe ischaemia of the left ventricle at rest or under load were excluded. Patients 
with uncontrolled hypertension and diseases ruling out exercise therapy were not 
included into the set, either. 

Examinations made within the framework of this study. Before starting exercise 
therapy all patients were submitted to an entrance examination of symptom-
limited spiroergometry. In addition to the basic clinical examination (to exclude 
contraindications of the load examination), their ejection fraction of the left ventricle 
was determined by Doppler echocardiography with the instrument SONOS 5500 
(Hewlett Packard).

Evaluation of the transport system function was realised by means of a spiroergometric 
load test on a  bicycle ergometer. The twelve-lead electrocardiogram was recorded 
by the instrument Cardiovit CS 100  – Schiller. Ventilation-respiration values were 
determined by a  gas analyser Pulmonary Function System 1  070  – MedGraphics 
CPX/D, USA, equipped with software for their analysis and evaluation. 

The examination was carried out in the morning hours and the patients were noticed 
in advance that they should take the morning dose of their usual medication. Each 
patient was given the reason of examination and expected results. From the beginning 
of the load test twelve-lead EKG at rest was monitored. In the course of the 2- to 5-
minute phase of adaptation sitting on the ergometer for stabilising the parameters, the 
rest values of the heart rate (HR) and blood pressure (BP) were read. 

The protocol with progressive load without interruptions up to the symptom-
limited maximum was determined for the examination (6). The ECG record was 
taken and the patients examined assessed their subjective perception of the load 
intensity (rating of perceived exertion – RPE) and their blood pressure (BP) values 
were measured by the auscultation method by means of a mercury manometer. The 
respiratory parameters in the exhaled air were determined by means of a breath 
gas analyser in real time breath-to-breath. On the basis of the measured values the 
arithmetic mean was calculated for every 30 seconds of load. 

Seattle Angina Questionnaire. At the beginning and after the completion of the 
rehabilitation program the patients were given a  Seattle Angina Questionnaire 
(SAQ) to be filled out for finding out their subjective perception of health state and 
the quality of life. The questionnaire is divided into five sections (further and in the 
results SAQ 1–5) and contains nineteen items altogether (7–10).

Section 1 (SAQ 1) The patient indicates how the chest pain or anginous pain 
during the last four weeks restricted him in performing the activities given in the 
section. The activities are arranged according to their physical strenuousness.
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Section 2 (SAQ 2) It deals with comparison of the present health state with the period four 
weeks ago as to the frequency of anginous troubles in performing routine daily activities. 
Section 3 (SAQ 3) The patient indicates how many times a day or a week they had 
anginous troubles in the last month in comparison with the same period four weeks ago 
and how many times they had to take nitroglycerin due to the troubles.
Section 4 (SAQ 4) It concerns subjective perception of the treatment and satisfaction of 
the patient with it. 
Section 5 (SAQ 5) The last part should convey how the patients perceive the quality of 
their life with the disease and its possible fatal end. 
The study was approved by the local ethical committee and the patients signed their 
informed consent. 
The results were presented as average ± standard deviation, statistical evaluation was made 
by using the Student t-test and the Wilcoxon test.

RESULTS

In patients with chronic ischaemic heart disease with BMI up to 25 we have found 
a statistically significant increase of the maximal symptom-limited performance (Wmax), 
a statistically significant increase of the maximal heart rate (HRmax), maximal oxygen 
consumption (VO2max), MET, the questionnaire of the quality of life with regard to 
usage of nitroglycerin for anginous pain (SAQ 3), as given in Tables 4, 5, 6.

Table 4
Results of symptom-limited spiroergometry before exercise therapy in individual groups of patients 

with chronic ischaemic heart disease divided according to BMI

BMI to 25 
(1st group)

BMI 25.1 – 30 
(2nd group)

BMI over 30
(3rd group)

Statistical 
significance 

HR maximal 121.0±13.6 113.5±16.8 109.1±19.1 NS

W maximal (W) 114.7±34.9 109.5±29.6 121.4±39.3 NS

SBPmax mmHg 204.7±35.5 193.7±25.2 198.8±29.2 NS

DBPmax mmHg 101.7±10.3 106.2±13.2 121.4±39.3 NS

VO2max (ml/min) 1649±389 1643±373 1833±493 NS

VO2 max/kg 22.4±5.3 19.5±4.4 19.1±4.9 *

SAQ 1 85.8±16.8 78.1±20.2 78.6±15.7 NS

SAQ 2 77.1±19.0 77.5±22.1 83.0±22.7 NS

SAQ 3 83.3±17.2 82.8±16.0 84.5±16.3 NS

SAQ 4 91.6±17.1 85.9±17.4 90.5±11.3 NS

SAQ 5 70.0±19.6 63.7±17.8 71.1±14.5 NS

In the column statistical significance *, +, o – p< 0.05, **, ++, oo – p< 0.01;
BMI: up to 25 versus 25.1 -30: *; up to 25 versus over 30: +, 25.1 30 versus over 30: o.
Statistical significance of the difference before rehabilitation and after it is given next to the relevant 
value (* p< 0.05, ** p< 0.01).
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Table 5
Results of symptom-limited spiroergometry after rehabilitation in individual groups of patients with 

chronic ischaemic heart disease

BMI to 25 
(1st group)

BMI 25.1 – 30 
(2nd group)

BMI over 30
(3rd group)

Statistical 
significance 

HR maximal 133.9±17.6* 114.1±19.5 109.4±21.5 NS

W maximal (W) 133.9±39.0* 118.3±32.8* 126.2±39.0 NS

SBP max mmHg 209.0±30.2 198.2±26.2 211.4±25.2* NS

DBP max mmHg 106.0±15.7 106.0±15.1 126.2±39.0 NS

VO2 max (ml/min) 1964±470** 1756±424 1921±457 **

VO2 max/kg 26.5±6.4* 20.8±5.2* 20±4.4 NS

SAQ 1 88.8±15.3 83.0±16.6* 85.8±14.2** NS

SAQ 2 85.3±16.0 85.0±16.2* 89.0±16.5 NS

SAQ 3 88.3±14.7* 87.7±15.4** 89.2±12.4* NS

SAQ 4 93.3±12.3 92.7±10.9** 93.3±8.1 NS

SAQ 5 72.9±18.0 71.2±18.5** 80.0±14.0** NS

In the column statistical significance *, +, o – p< 0.05, **, ++, oo – p< 0.01;
BMI: up to 25 versus 25.1 -30: *; up to 25 versus over 30: +, 25.1 30 versus over 30: o.
Statistical significance of the difference before rehabilitation and after it is given next to the relevant 
value (* p< 0.05, ** p< 0.01).

We have achieved considerably different results in the groups studied. From 
what was given above follows that the patients with a normal body mass attained 
significant improvement in the maximal achieved physical performance, in the 
maximal achieved heart rate, and the maximal oxygen intake. In patients with 
overweight we demonstrated a significant increase of the maximal achieved physical 
performance and the maximal oxygen intake related to kilogram of body mass. In 
patients with obesity we achieved a  significant decrease of systolic pressure and 
heart rate at rest.

By evaluation of the individual items of the SAQ questionnaire we have found 
out that in the group of patients with BMI up to 25 a significant improvement was 
achieved in the frequency of anginous pain and the necessity of taking nitroglycerin. 
In the overweight group the patients indicated a  significant improvement in all 
items of the SAQ questionnaire. In the group of obese patients an improvement was 
indicated in the questionnaire items concerning the occurrence of anginous pain 
(SAQ 1), the general perception of the quality of life (SAQ 5), and also SAQ 3. 
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DISCUSSION

Regular combined exercise training of a suitable intensity results in adaptation 
of the organism to the load, in increase of physical performance and the capacity of 
the transport system, and in the quality of life. 

In the present study we were dealing with the role of obesity in this process of 
rehabilitation. The individual groups differed only in the body mass index before 
the beginning of the rehabilitation process. An exception was the maximal transport 
capacity for oxygen, which was lower in the group of obese patients; this can be 
easily explained by a lower proportion of muscular mass and a bigger proportion 
of adipose tissue mass. A comparison of the individual groups after the completion 
of the exercise therapy brought the same results. This fact demonstrates that in all 
body mass groups there are considerable interindividual differences. We did not 
find out any differences in subjective evaluation of the quality of life before exercise 
therapy and after its completion, either. 

A  comparison of individual objective indicators and of subjective evaluation 
before physiotherapy and after it gives a different view. A substantial increase of 
the quality of life along with an improvement of the maximal physical performance 
and the maximal capacity of the oxygen transport system occurs in the group of 
patients with overweight. In the patients with normal body mass and those with 
obesity we can observe a less noticeable, but statistically significant improvement 
of subjectively evaluated indicators. Only in the patients with normal body mass 
this subjectively perceived condition is accompanied by an increase of the maximal 
physical performance. This was not found in obese patients. 

Our results show that body mass influences considerably the subjectively 
perceived degree of disablement influenced by training. The reality that in obese 
patients their physical performance has not been improved is probably due to the 
fact that their overweight represents such a strain on the organism that probably 
their ischaemic heart has not enough additional reserves which would appear 
with increased maximal physical performance. The conclusions following from 
our study are not pessimistic in the case of obese patients, however. Even if their 
physical performance has not been improved, an improvement of the subjectively 
experienced quality of life turned out, which is more important for the therapy. It 
seems that an intensive pressure on decreasing the body mass could bring about still 
more favourable results of exercise training for the patient. 

CONCLUSION

The paper aims at evaluation of the impact of a twelve-week combined training 
on the quality of life, physical performance, and the capacity of the transport system 
in patients depending on their body mass. 

On the basis of the input symptom-limited spiroergometry and of the same 
examination carried out after the termination of the training we have proved that 
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a twelve-week combined exercise training in patients with chronic ischaemic heart 
disease results in increasing their physical performance and the capacity of the 
transport system, particularly in the patients with a body mass index lower than 30. 
Concerning patients with a body mass index higher than 30, we have not observed 
any increase of physical performance. We have found, however, that all groups of 
patients subjectively experienced an improvement of their quality of life. We have 
thus shown that even if the rehabilitation training does not lead to improved physical 
performance, it can still bring about a subjectively experienced improvement of the 
quality of life. 
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