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Estimation of age and gender peculiarities of heart rate variability (HRV) in adolescents will help 
researchers to predict the potential abilities of the adaptation mechanisms, to evaluate the risk of 
cardiovascular diseases, and to select the dosage of physical activity in sporting and rehabilitation in 
this population. The respective data may improve our understanding of the age and sex characteristics 
of the autonomic nervous system during the puberty period of ontogenesis. We examined an extensive 
sampling (n = 812) of 12- and 13-year-old schoolchildren of both sexes. Estimation of the HRV 
parameters was based on the results of 5-min-long recording of electrocardiogram; generally accepted 
standards for the respective calculations were used. The predominance of parasympathetic regulatory 
influences on HRV (reflected in the RMSSD, pNN50, and HF values) was found in 12-year-old boys 
compared to 13-year boys and 12-year girls (P < 0.05). Among the examined girls, the predominance 
of parasympathetic regulation (reflected in %HF) in the HR modulation was observed in 12-year-old 
ones (P < 0.05), while the predominance of sympathetic regulation (%VLF) was noticeable in 13-year-
old girls (P < 0.05). Thus, younger (12-year) boys are characterized by a lower tension in the central 
regulatory mechanisms affecting the cardiovascular system, as compared with that in older (13-year) 
boys and girls of both examined ages. Considering the existence of noticeable controversies between 
the respective data of different authors and the necessity to obtain the corresponding normative values, 
further studies of the dynamics of the HRV parameters in more strictly limited age and gender groups of 
children and adolescents are expedient.
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INTRODUCTION

Adolescence is a period of great physical, 
cognitive, and psychosocial development in humans. 
This period is characterized by a most significant 
increase in the growth rate during life. In addition, 
this is the time of sexual maturation (puberty). 
Therefore, adolescence can be considered a crucial 
phase within the period of adaptation to adulthood 
[1].

Considering that the state of the cardiovascular 
system is a general indicator of the adaptive activity 
of the entire organism, integral indices of this state 
are of great value for characterization the regulatory 
mechanisms from this aspect. Analysis of changes 
in the heart rate (HR) are extensively used for this 
purpose. This technique is indirect, but it is rather 

simple, noninvasive, and easily applicable for mass 
health examinations; its results allow researchers to 
obtain indirect but well-grounded estimates of the 
main peculiarities of autonomic regulation of the 
cardiovascular system. Thus, examination of the 
heart rate variability (HRV) in adolescents is an 
effective technique to assess the main features of 
neurohumoral regulation within this period of life 
[1].

The HRV is a relatively independent marker 
of autonomic regulation in healthy children and 
adolescents with a normal body mass; it correlates 
with social and emotional factors to a rather limited 
extent and is more dependent on age and sex [2]. 
As is believed, the significant predominance 
of sympathetic regulation in the modulation of 
heart rhythm is a predictor of the development of 
cardiovascular diseases (hypertension, coronary 
heart disease, cardiac arrhythmias, etc.). At present, 
cardiovascular risk factors are more and more 
frequently manifested in children and adolescents; 
changes in HRV values (in particular, negative 
shifts in the latter) are indicative of intense changes 


