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Duration of physiotherapy and ergotherapy  in our ward on average was 56 days, 

intensity of rehabilitation was 1 hour of individual physiotherapy and half an hour of 

ergotherapy 5 days in a week. 

Graph 2.   Duration of hospitalization in patients with stroke 

METHODOLOGY

We used for our purposes FIM test and Barthel test evaluating independence in basic 

everyday activities and are therefore suitable for monitoring of progress of the treatment 

and therapeutic procedures. 

FIM test – or measurement of functional independence, evaluates 18 activities in 6 

categories: 1. Self attendance, 2. Control of sphincters, 3. Displacements, 4. Mobility, 5. 

Communication, 6. Social abilities. Each item has a scale consisting of seven points, 

when 1 means full assistance and 7 full  independence. The total score can be 18 – 126 

points (2,5,6,7,10). 

Barthel test – test of basic everyday activities evaluates 10 activities:  

1. Eating, drinking,

2. Dressing,  

3.   Taking a bath,

4.    Personal hygiene,

5.    Incontinence of defecation,

6.    Incontinence of urination,

7.    Ability to Use WC,  
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8.    Displacement from the bed to the chair,  

9.    Walking on even ground,  

10.  Climbing stairs.  

Individual items are evaluated either in three degrees of dependence – does not 

accomplish (0), accomplishes with assistance (5) and accomplishes independently 

without assistance (10), or in two degrees of dependence – does not accomplish (0), 

accomplishes independently or with assistance (5), or in four specific degrees according 

to circumstances (0,5,10,15). The total score can be therefore 0 – 100 points (2, 3, 4, 6, 

12, 13). 

As Barthel test does not contain evaluation of cognitive components, we used only 

the evaluation of motor function score of FIM test to compare the results with FIM test.  

RESULTS

We compared the results of motor score of FIM test and the results of Barthel test at 

the beginning of rehabilitation and at then discharge in the whole set of 65 patients, and 

then separately in the subgroup of 43 patients who were discharged home and 22 

patients discharged to social service institutions. 

 FIM input FIM output Barthel input Barthel output

Means of the whole set 46±23 58±24** 42±30 55±30**

Discharged home 54±21 67±19* 53±28 67±24*

Discharged to social service 

institutions
31±17 40±23* 22±22 32±27*

* p < 0,05, ** p < 0,01 

For evaluation of functional state of input and output parameters of both tests we 

used Wilcoxon paired test and the results showed statistically significant improvement 

of the function at the level p < 0.01 in both functional tests in all groups.  

Input and output results of both tests can be seen in graphs 3 and 4. 
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Graph 3.  Results of functional state (FIM test) before and after 3-month rehabilitation 

of patients with stroke 

Graph 4.  Results of functional state (BT) before and after 3-month rehabilitation of 

patients with stroke 
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DISCUSSION 
 

The measured results show that a long-term rehabilitation of patients with stroke 

leads to a substantial improvement of their independence in basic daily activities, which 

eases their re-integration into normal life. These people can then leave the hospital and 

go home. If their functional limitation does not allow it and they must go to a social 

service institution, any improvement of their self attendance needs the help of the staff 

nursing.  

Expectations after stroke vary. Some patients die in spite of all possible care, the 

least affected patients return to their original health state in the course of several hours 

or days. Then, however, there are many patients who will have some sequential 

problems. Here different tests of basic everyday activities can be applied in a large 

extent, both as indicators of the rehabilitation progress, and as an advice to a 

problematic part of self attendance, necessity of prescribing compensatory aids or 

adjustment of the flat  (9, 11, 13). 

 

 

CONCLUSION 
 

By means of functional tests (BT and FIM test) we demonstrated successfulness of 

three-months rehabilitation in patients after CMP. Physiotherapy and ergotherapy are 

indicated in all patients, regardless of the measure of functional impairment.  

 

Supported by  MSM0021622402 
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SUMMARY 

FUNCTIONAL RESULTS OF REHABILITATION LASTING THREE 

MONTHS IN PATIENTS AFTER STROKE  

The aim of this study was to evaluate the questionnaire Functional Impairment Measure 

(FIM) and Barthel test in patients after stroke before and after three months of 

rehabilitation and ergotherapy.   

Methods: We examined 65 patients after stroke by means of questionnaire FIM and 

Barthel test. 

Results and conclusion: We have found after rehabilitation and ergotherapy by means of 

FIM and Barthel test improvement of functional state in our patients. Rehabilitation and 
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ergotherapy are indicated in all patients with stroke without any regard to functional 

state.

Key words: stroke, quality of life, rehabilitation, functional impairment measurement  
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INTRODUCTION

Physiotherapy in  patients with chronic ischemic heart disease is an essential part of 

the treatment (1, 2, 3, 4, 5). Some patients, in addition to ischemic 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 ischemic heart disease with 

obesity, we have studied the physical performance at the maximum symptom-limited 

load in patients with chronic ischemic heart disease and obesity.  

AIMS OF THE STUDY

The study was aimed at evaluation of twelve-week combined training on physical 

performance (expressed as maximal achieved performance and performance converted 

to 1 kg of the body mass), on indicators of capacity of the transport system (expressed 

as maximal oxygen intake) and on quality of life in patients with ischemic heart disease 

with regard to their body mass and possible obesity.  
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METHODOLOGY

The set of 88 examined patients with chronic ischemic heart disease was divided into 

three groups according to the value of BMI. The first group included patients with BMI 

up to 25, in the second group with BMI 25.1 – 30 and in the third group with BMI over 

30; basic characteristics of the set are given in Tables 1 - 3. 

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

Table 2.  Basic characteristic of the group of patients with BMI 25,1 - 30 

Table 3.  Basic characteristic of the group of patients with BMI over 30 

The patients put on exercise therapy for ischemic heart disease  had to comply with 

the following criteria: they did not suffer acute myocardiac infarction or attack of non-

stable angina pectoris in the period of three months before starting the exercises, no 

patient had any valvular defect or heart failure and treated hypertension. 

The patients with serious dysrhythmia, with signs of hemodynamic instability, with 

severe ischemiaof left ventricul at rest or under load were excluded. The patients with 

Number (n)      16 
Age (years) 60.9±8.9
EF (%) 47.7±12.6
BMI (kg.m2) 23.9±1.2

Number (n)      50 
Age (years) 63.0±9.6
EF (%) 49.0±9.5
BMI (kg.m2) 27.3±1.6

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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uncontrolled hypertension and diseases ruling out exercise therapy also were not 

included into the set. 

Examinations made within the framework of this study. Before starting exercise 

therapy all patients were submitted to entrance examination of symptom-limited 

spiroergometry. In addition to the basic clinical examination (to exclude 

contraindications of the load examination) their ejection fraction of left ventricle was 

determined by Doppler echocardiography with the instrument SONOS 5500 (Hewlett 

Packard).

Evaluation of the transport system function was realized by means of spiroergometric 

load test on bicycle ergometer. The twelve-lead electrocardiogram was recorded by the 

instrument Cardiovit CS 100 – Schiller. Ventilation-respiration values were determined 

by gas analyzer Pulmonary Function System 1 070 – MedGraphics CPX/D, USA, 

equipped with software for their analysis and evaluation.

The examination was carried out in 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 2 to 5-minute phase of 

adaptation sitting on the ergometer because of stabilizing the parameters, rest values of 

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). ECG record was taken and the 

examined patient assessed his subjective perception of the load intensity (rating of 

perceived exertion - RPE) and his blood pressure (BP) was measured by auscultation 

method by means of a mercury manometer. Respiratory parameters in exhaled air ware 

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 Seattle Angina Questionnaire (SAQ) to 

be filled out for finding out their subjective perception of health state and quality of life. 

The questionnaire is divided into five sections (further and in the results SAQ 1-5) and 

contains nineteen items altogether (7, 8, 9, 10). 
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Section 1 (SAQ 1) The patient indicates how the chest pain or anginous pain during 

the last four weeks restricted him in performing activities given in the section. The 

activities are arranged according to their physical strenuousness. 

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 he had 

anginous troubles in the last month in comparison with the same period four weeks ago 

and how many times he had to take nitroglycerin because of them. 

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 quality of 

their life with the disease and its possible fatal end.  

    The study was approved by local ethical committee and the patients signed their 

informed approval.  

    The results were presented as average ± standard deviation, statistical evaluation was 

made by using Student T-test and Wilkoxon test. 

RESULTS

In patients with chronic ischemic heart disease with BMI up to 25 we have found 

statistically significant increase of maximal symptom-limited performance (Wmax), 

statistically significant increase of maximal heart rate (HRmax), maximal oxygen 

consumption (VO2max), MET, questionnaire of quality of life with regard to usage of 

nitroglycerin at anginous pain (SAQ 3), as it is given in Tables 4, 5, 6. 
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Table 4.  Results of symptom-limited spiroergometry  before exercise therapy in  
individual groups of patients with chronic ischemic heart disease divided according 
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) 

Table 5 Results of symptom-limited spiroergometry after rehabilitation in individual 
groups of patients with chronic ischemic 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 
TKs max mmHg 209.0±30.2 198.2±26.2 211.4±25.2* NS 
TKd 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) 
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We have achieved considerably different results in the studied groups. It follows 

from what was given above, that the patients with a normal body mass attained 

significant improvement in maximal achieved physical performance, in maximal 

achieved heart rate and maximal oxygen intake. In the patients with overweight we 

demonstrated significant increase of maximal achieved physical performance and 

maximal oxygen intake related to kilogram of body mass. In the patients with obesity 

we achieved significant decrease of systolic pressure and heart rate at rest. 

By evaluation of individual items of the questionnaire SAQ we have found out that 

in the group of the patients with BMI up to 25 significant improvement was achieved in 

frequency of anginous pain and necessity of taking nitroglycerin. In the overweight 

group the patients indicated significant improvement in all items of the questionnaire 

SAQ. In the group of obese patients improvement was indicated in the questionnaire 

items concerning occurrence of anginous pain (SAQ 1), general perception of quality of 

life (SAQ 5) and also SAQ 3.

DISCUSSION 

Regular combined exercise training of a suitable intensity results in adaptation of 

organism to the load, in increase of physical performance and capacity of the transport 

system and in quality of life.  

In the presented study we were dealing with the role of obesity in this process of 

rehabilitation. Individual groups differed only in the body mass index before the 

beginning of rehabilitation process. The exception was maximal transport capacity for 

oxygen, that was lower in the group of obese patients; it can be easily explained by a 

lower proportion of muscular mass and bigger proportion of adipose tissue mass. 

Comparison of individual groups after the completion of exercise therapy brought the 

same results. This fact demonstrates that in all body mass groups there are considerable 

inter-individual differences. We also did not find out any differences in subjective 

evaluation of quality of life before exercise therapy and after its completion.  

Comparison of individual objective indicators and of subjective evaluation before 

physiotherapy and after it gives a different view. Substantial increase of quality of life 
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along with improvement of maximal physical performance and maximal capacity of 

oxygen transport system occurs in the group of patients with overweight. In the patients 

with normal body mass and in the patients with obesity we can observe less noticeable, 

but statistically significant improvement of subjectively evaluated indicators. Only in 

the patients with a normal body mass this subjectively perceived condition is 

accompanied by increase of maximal physical performance. This was not found in 

obese patients.

Our results show that the body mass influences considerably a 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 ischemic 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, improvement of subjectively experienced quality of life turned out, and it is 

more important for the therapy. It seems that 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 the twelve-week combined training on 

quality of life, physical performance and capacity of the transport system of the 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 the 

twelve-week combined exercise training in patients with chronic ischemic heart disease 

resulted in increasing their physical performance and capacity of the transport system, 

particularly in the patients with the body mass index lower than 30. As to the patients 

with the 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 
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rehabilitation training does not lead to improved physical performance, it can bring 

about subjectively experienced improvement of quality of life.  

 

Supported by MSM0021622402 
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SUMMARY

The paper deals with evaluation of the impact of the 12-week combined exercise 

training on quality of life, physical performance and capacity of the transport system of 

patients with chronic ischemic 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 the 12-week 

combined exercise training in patients with chronic ischemic heart disease resulted in 

increasing their physical performance and capacity of the transport system, particularly 

in the patients with the body mass index lower than 30. As to the patients with the 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 quality of life.  

KEY WORDS 

Quality of life, combined training, cardiovascular rehabilitation, chronic ischemic 

heart disease, obesity 
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INTRODUCTION

Cardiovascular rehabilitation is a universally accepted part of the complex care of patients 

with cardiovascular disease (1). It increases physical fitness, improves quality of life (2-4) and 

decreases cardiovascular mortality (5,6). Dynamical endurance aerobic activities (walking, 

cycling, jogging, swimming, etc.) are the basis of cardiovascular rehabilitation programs (7-

9). As a certain level of muscular strength that can be diminished in patients with ischemic 

heart disease (9,10) is necessary for a number of working and recreational activities, 

usefulness of resistance training as an adjuvant component of rehabilitation programs for 

cardiac patients has been considered (9). In spite of a concern as to cardiovascular safety of 

resistance training, resistance exercises proved to be a safe part of cardiovascular 

rehabilitation (1, 9-16). 

PURPOSE OF THE STUDY 

The purpose of the study was to examine the effect of 12-week controlled out-patient 

rehabilitation program on muscle strength and selected indicators of physical fitness and 

performance and to verify safety and effectiveness of combination of aerobic and resistance 

training in patients after coronary artery bypass surgery (ACB). 
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SET OF PATIENTS

10 men after ACB aged 64 ± 7 years, with mean ejection fraction of left ventricle 49 ± 11 %, 

who were at least 6 weeks (40 ± 28 weeks) after the surgery, were included into the study. 

All subjects gave their informed approval. 

METHODOLOGY

Methods of examination  

     Before the beginning of exercise training (RHB) program and after its completion we 

made symptom-limited spiroergometry to symptom-limited maximum (Pulmonary Function 

System 1070, MedGraphics, USA). The examination was started by monitoring resting ECG 

in lying and sitting position (Schiller CS 100), followed by 3-minute adaptation in sitting 

position on ergometer. Load was increased every 2 minutes by 20 W to symptom-limited 

maximum. Anaerobic threshold was determined from the course of changes of ventilation-

respiration parameters. The values of load, heart rate and RPE for the training were 

determined at the anaerobic threshold level. 

     Before the beginning of resistance training (i.e. in the 3rd week of RHB program) we made 

isometric test („handgrip“, DHG-SY3, Recens) to verify blood pressure response to isometric 

load. In the case of a normal response the entrance 1-RM test (one repetition maximum test) 

was made in three exercises of resistance training. The test was repeated in the 6th week and in 

the 12th week of RHB program. 

Rehabilitation program

     The outpatient controlled RHB program lasted 12 weeks altogether with frequency three 

times a week. The training unit lasted 60 minutes and consisted of several phases (table 1). 
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Table 1. Composition of the training unit  

1st – 2nd week only aerobic training 3rd – 12th week combined training 
10 min warm-up phase 10 min warm-up phase 
40 min aerobic phase 25 min aerobic phase 
10 min relaxation phase 15 min resistance training 
 10 min relaxation phase 

     Warm-up phase was aimed at preparing cardiovascular and motor system to further load, 

prevention of muscular-skeletal lesion. It consisted of dynamical endurance exercises (simple 

floor gymnastic exercises, exercises gymnastic apparatus) and stretching of muscle groups 

with a tendency to shortening.

     Aerobic phase was effected on a bicycle ergometer (Ergoline REHA E900) controlled by 

the program ErgoSoft+ for Windows. The aerobic training intensity was determined at the 

anaerobic threshold level.

     Resistance training was realized on multifunctional muscle conditioning machines TK-HC 

COMPACT. 4 exercises were done (bench press, pull down, leg extension on the machine and 

sitting-lying positions). Resistance training intensity was determined by the method 1-RM and 

training loads were determined in percents of maximum: 30-60 % 1-RM (each week increase 

by 10 %). The number of sequences was 3 - 5 with the number of repetitions 10x. Before 

starting the resistance training, the patients were thoroughly informed about proper breathing 

and technique of doing exercises. 

     Modified Schultz autogenic training was used for relaxation.

     In the course of the whole training monitoring of heart rate, blood pressure and degree of 

RPE, during the aerobic phase and in 1-RM test also ECG was carried out. 

RESULTS

     The effect of 12-week controlled out-patient rehabilitation program showed in patients 

after coronary artery bypass surgery a statistically significant increase of symptom-limited 

oxygen intake and oxygen intake converted to kg of body mass (evaluated also at anaerobic 

threshold level Table 2) was recorded. 
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Table 2. Parameters of aerobic capacity in patients after coronary artery bypass surgery 
before and after 12-week controlled out-patient rehabilitation program 

Before RHB After RHB p
VO2SL (ml.min-1) 1452 ± 292.2 1789± 459.6 >0.05 
VO2SL/kg (ml.min-1.kg-1) 16.5 ± 3.32 20.3 ± 5.94 >0.05 
VO2ANP (ml.min-1) 1003 ± 191.5 1151 ± 220.1 >0.01 
VO2SL = symptom-limited oxygen intake, VO2ANP = oxygen intake at anaerobic threshold level 

Symptom-limited performance and performance converted to kg of body mass (evaluated also 

at anaerobic threshold level Table 3) were also increased.  

Table 3. Performance parameters in patients after coronary artery bypass surgery before 
and after 12-week controlled out-patient rehabilitation program 

Before RHB After RHB p
WSL (W) 89 ± 16.6 123 ± 36.2 >0.05 
WSL/kg (W.kg-1) 1.0 ± 0.25 1.4 ± 0.49 >0.05 
WANP (W) 46 ± 13.5 66 ± 18.6 >0.05 
WSL = symptom-limited performance, WANP = performance at anaerobic threshold level 

     Muscle strength of the groups being trained was also considerably increased (table 4). 

Table  4. Performance in 1-RM test in patients after coronary artery bypass surgery before 
and after 12-week controlled out-patient rehabilitation program

Before RHB After RHB p
Bench press (kg) 31 ± 9.4 38 ± 6.9 >0.01 
Pull down (kg) 29 ± 8.7 35 ± 7.5 >0.01 
Leg extension (kg) 30 ± 9.3 36 ± 8.7 >0.01 

     Statistical processing was made in the programs Microsoft Excel and Statistica, version 7. 

Distribution was tested by Lillefors modification of Kolmogorov-Smirnov test of normality.  

Some parameters had normal distribution Wilcoxon test was used for all parameters.  

    Our results in patients after coronary artery bypass surgery showed statistically significant 

increase of capacity of the transport system (1441 ± 307.7 vs. 1768 ± 482.2 ml.min-1),

physical performance (90 ± 17.3 vs. 120 ± 37.4 W) and muscular strength (bench press 30 ± 

9.8 vs. 36 ± 9.1 kg, pull down 30 ± 9.4 vs. 37 ± 6.6 kg, leg extension 30 ± 8.6 vs. 36 ± 7.8 kg) 

was recorded.
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DISCUSSION 

After thoracotomy the capacity for physical performance of the patients is limited. Healing 

of the lesion takes 4 – 6 weeks on average. The first 3 months after the surgery physical strain 

causing tangential acting of forces and pressure on the sternum region should be 

contraindicated. Before starting the resistance training the attending physician must confirm 

that sternum is stable (4, 17-19). If there are no postoperative complications and the patient is 

compensated from cardiologic point of view, effortless muscle conditioning exercises directed 

at lower extremities can be started even sooner (20). 

    From the study of Maiorany et al. it follows that mere resistance training does not lead to 

the increase of symptom-limited oxygen intake. The authors monitored in their study, apart 

from other things, influence of 10-week resistance training on muscle strength in 26 men after 

ACB. The training unit included warm-up phase and stretching (5 min), resistance training 

(36 min) and relaxation phase (5 min). The patients did 12 exercises altogether (7 for upper 

extremities, 4 for lower extremities and 1 exercise for strengthening of abdominal muscles). 

At the beginning of the training the patients completed 1 cycle (so called „round“) of 

exercises with intensity 40 % of maximal voluntary contraction (MVC) with the ratio of effort 

and rest 1:1 (30 s effort and 30 s rest). The number of repetitions was 10 - 15. Intensity in the 

first 2 weeks was increasing in such a way that the number of cycles increased to 2 – 3, 

according to capabilities of the patient. From the 2nd week all patients were already doing 

exercises with 40 % of MVC in 3 cycles, by the 4th week intensity was increased to 50 % of 

MVC, from the 6th week the ratio of effort and rest was changed to 2:1 (40 s effort and 

20 s rest), from the 8th week intensity was increased to 60 % of MVC. This study confirmed 

that resistance training of a low to medium intensity in suitably chosen patients is safe and 

represents an effective stimulus for the increase of muscle strength of big muscular groups in 

men after ACB (21).  

     After the group of men went through the 12-week training with combined load, we also 

observed a considerable increase of muscle strength of the trained muscular groups. Due to 

combination of resistance and aerobic training also aerobic capacity and load tolerance were 

substantially increased.  

     Combination of aerobic and resistance training with intensity at anaerobic threshold level 

seemed in practise to be safe and adequately physiologically effective on condition of a 

correct choice of patients and their careful continuous checking.
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     Provided that safe limits are complied with, combined training associates positive effects 

of aerobic and resistance exercise and seems to be optimal for the group of patients we have 

been monitoring. A favourable effect of the training continues only if the patient pursues 

regular exercising. If no regular physical exercise follows after the rehabilitation program, the 

values of aerobic capacity and physical performance return to the level before the training 

approximately within the time as long as was the time of duration of the regular training.  

 

 

CONCLUSION 

 

12-week combined training in men after coronary artery bypass surgery resulted in increasing 

oxygen capacity transport by 23 %, physical performance by 38 % and muscle strength by 

20 %. 

 

Supported by MSM0021622402. 
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SUMMARY

The purpose of the study was to examine the effect of 12-week controlled out-patient 

rehabilitation program with combined load on muscle strength and selected indicators of 

physical fitness and performance and to verify safety of the program in men after coronary 

artery bypass grafting (CABG). Nine men after CABG aged 64 ± 7 years, with mean ejection 

fraction of left ventricle 50 ± 12 % were included. Before the rehabilitation program and after 

it symptom-limited spiroergometry was made up to symptom-limited maximum. The training 

intensity was determined at the level of anaerobic threshold. Isometric test (“handgrip”) was 

made before the beginning of resistance training. If the response was normal, 1-RM test (one 

repetition maximum test) was made. Statistically significant increase of capacity of the 

transport system (1441 ± 307.7 vs. 1768 ± 482.2 ml.min-1),physical performance (90 ± 17.3 

vs. 120 ± 37.4 W)and muscular strength (bench press 30 ± 9.8 vs. 36 ± 9.1 kg, pull down 30 ± 

9.4 vs. 37 ± 6.6 kg, leg extension 30 ± 8.6 vs. 36 ± 7.8 kg) was recorded.

KEY WORDS 

Cardiac exercise therapy, aerobic training, resistance training, coronary artery bypass surgery
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INTRODUCTION

Cerebral palsy is a syndrome characterized by disorder of postural tonus, coordination 

of movements and senses. It is therefore a sensory motor disease originating on the basis of 

non-progressive immature brain damage. (1). The syndrome has been existing for many years 

already in both more and less advanced communities with a relatively constant incidence of 2-

5 per mil. The reason of fluctuation in this range has not been reliably demonstrated yet. (2) 

With regard to the fact that this disease does not reduce substantially the life-span, cerebral 

palsy is an important social problem. It requires lifelong assistance that is often necessary, 

costs of repeated orthopaedic operations and compensatory aids, rehabilitation treatment, 

brings about problems with professional engaging, and last but not least, affects quality of life 

of the patients. (2,3) 

There are many studies monitoring the changes connected with different kinds of both 

intervening and non intervening therapies. The most frequently evaluated criteria include 

changes in the base (4,5), range of movements (4), changes in balance (6). The studies 

monitoring different approaches in the therapy of these patients have controversial results. 

(7,8,9) 
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AIM

The aim of the study is to compare possibilities of evaluation of changes of the 

functional state of children with cerebral palsy by means of the tests:  “Gross Motor Function 

Measure” (GMFM) (10) and 100-point test “Barthel Index” (ADL) evaluating 10 the most 

important self attendance activities (11, 12). We monitor the functional state change after 6 

months and we evaluate the changes for individual groups of patients. The results of the study 

are preliminary ones.  

METHODS

We examined 15children with cerebral palsy at the age 5- 16 years, average age was 

11.94 ± 4.12 years. Individual CP forms percentages were as follows: spastic 93 %, non-

spastic 7 %, diplegia 47 %, hemiplegia 13 %, quadruplegia 33 %, ataxia 7 %. We used the test 

Gross Motor Function Measure - GMFM and the test of daily activities Barthel index. 

The children were treated by methods of comprehensive rehabilitation using Bobath 

concept (33.3 %), in some cases exercises on analytic basis (66.6 %) prescribed by their 

doctor were used.  

After 6 months of the prescribed therapy the same examination was repeated.  

GMFM test includes evaluation of 88 items divided into 5 sections – 1. lying and 

rolling, 2. sitting, 3. crawling and kneeling, 4. standing, 5. walking, running and jumping. It 

evaluates skills of the child in individual items by using a 4-point scale on the quantitative 

basis. A healthy child at the age of five years should comply with all items. The protocol of 

the study was approved by the local ethical commission.

Barthel index ADL test evaluates 10 most important self attendance activities. It is 

used for assessment of the patient's independence. The need of supervising means a certain 

degree of dependence. We record what the patient is really doing, not what is his potential.  

We expressed the results as average values (± SD). We evaluated also correlation 

between the first and the second examinations. We used a Wilcoxon test for paired values for 

the evaluation of our results.
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RESULTS

In the first evaluation by GMFM in children with cerebral palsy as a whole reached 

the total score from 21 to 97 %, in the second evaluation after 6 months the group in GMFM 

test reached the score in the range 25- 99 %. The results of the test GMFM1 (before the 

treatment) showed 58.8±23.1 points and after 6 months GMFM2 showed 63.6±22.8 points, 

which is statistically significant improvement (p < 0.01). 

In ADL test the same group of children with cerebral palsy reached the total score 20-

100 %, on average 60±32 %. In ADL test made after six months the total score was 25-100 %, 

on average 64±31 %; the second measurement was statistically significant (p<0.05). We 

evaluated several parts of GMFM test, individual items of GMFM tests are in Table 1.  

Table 1. GMFM test of children with cerebral palsy in first examination and examination after 

6 months in individual items A to E of GMFM (A = lying and rolling, B = sitting, C = 

crawling and kneeling, D = stand, E = walking, running and jumping)  

n = 15 A B C D E 
1st examination 63.6±22.8 91.9±8.3 77±25.6 44±40.3 56.8±34.2 
2nd examination 58.8±23.1 93.4±6 78.9±26.2 41.4±39.2 59.4±34.1 

     The differences in individual items are not statistically significant.  

We have not proved an improvement after 6 months in individual items of GMFM test.  

     Our results showed after the therapy lasting half a year in children with cerebral palsy a 

statistically significant improvement both in GMFM test and ADL test. Individual items of 

GMFM were not substantially changed.
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Graph No. 1 Correlation between first and second examination using „Gross Motor Function 

Measure“  (GMFM) in the measurement made before and after six months PT treatment 

DISCUSSION 

Our results in children with cerebral palsy of the scores achieved in individual tests 

being presented are in accordance with the results of our sample of 30 CP children already 

published (13), and also with other studies dealing with these problems (10, 11, 12). The test 

GMFM, compared to Barthel index, proves to be an identically sensitive test evaluating the 

results after 6-month rehabilitation.

Our study is limited by the fact that the syndrome is non-homogenous, and if we want 

to form homogenous groups, we are limited by an insufficient number of subjects. Obtaining 

more valid data means extension of the study to a longer period, which will also enable 

statistical evaluation of various forms of the disease and different therapeutic methods. 
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CONCLUSION 

After the therapy of children with cerebral palsy, lasting half a year a statistically 

significant improvement both in GMFM test and ADL test was achieved. Individual items of 

GMFM were not substantially changed.  

 
Supported by MSM0021622402 
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Summary

Introduction: Cerebral palsy is a syndrome connected with immature brain damage. This 

disease means a serious social and economic problem. There are lots of studies concerned 

with treatment of cerebral palsied individuals, but their results are dissimilar. 

Aims: The aim of this study is to compare functional changes using two different methods - 

Gross Motor Function Measure (GMFM) and Barthel Index (BI). GMFM consists of 88 tasks 

divided into 5 sections. BI evaluates everyday activities of the patient. 
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Results: We examined 15 children 5-16 years old (average age was 11.94±4.12 years). The 

percentages of groups of different CP forms were as follows: spastic 93 %, non-spastic 7 %; 

diplegia 47 %, hemiplegia 13 %, quadruplegia 33 %, ataxia 7 %. The children were treated 

according to principles of comprehensive rehabilitation treatment (5 of them using Bobath 

concept, 10 of them with analytic approach). The group was tested before the treatment and 

after 6 months of the treatment. The correlation between both measurements was high.  

Our results showed improvements in both tests, GMFM and ADL, after 6 months 

lasting rehabilitation treatment. 

Key words: cerebral palsy, rehabilitation, functional evaluation, Gross Motor Function 

Measure, Barthel index 


