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Fig. 2. Discriminant of concatenation between RR and QRS parameters during bicycle ergometry.  

Note: ݌ < 0.05 – statistical difference between groups 

 
 

Fig. 3. Discriminant of concatenation between JT and QRS during bicycle ergometry.  
Note: ݌ < 0.05 – statistical difference between groups 

4. Discussion 

The purpose of this study was to analyse dynamical characteristics of electrocardiographic 
parameters in different physical ability men group during physical load. The bicycle ergometer 
test was used in our investigation and it engaged a large muscle mass. Due to this reason 
Papievienė et al. (2014) assumed the important role of the functional capacity of the cardiovascular 
system during physical load [10]. This research also has shown changes in functional parameters 
of a cardiovascular system, i. e. the electrocardiographic parameters, and changes of 
inter-parametric concatenations (complexity) of different fractal levels during aerobic and 
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anaerobic work. We demonstrated that the best results were shown in the high aerobic power 
group. 

We are aware that our study has limitations, particularly with regard to the small sample size 
and the constrained characteristics of our study population, which prevented from the evaluation 
of factors such as age and level of fitness, each of which is known to influence the variables of 
interest. Also, we are aware that the choice of a rapid work rate incremental protocol may have 
influenced the results utilized, i. e. different results may be observed if a slower work rate 
increment protocol is used. We took precautions to limit errors in the calibration procedures, with 
all equipment being calibrated before each test and all tests being performed. Thus, our 
investigation should be considered as a pilot study conducted at extreme altitude, with the 
conclusions only being applicable to healthy untrained adults. 

This study of ECG parameters and their concatenations with the help of new mathematical 
methods of analysis opens new opportunities for practical application of complex systems theory 
in order to reveal the changes during aerobic exercise.  

5. Conclusions 

In this research it was established that the functional parameters of the cardiovascular system 
depended on physical ability of the subjects. In the high aerobic power group, the body metabolism 
and regulatory systems (JT/QRS) and heart and body (RR/QRS) interaction was weaker, and the 
heart metabolism and regulatory systems (RR/JT) interaction was stronger than in other research 
groups (݌ < 0.05) during physical load. 
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