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Abstract: Human health, the development of social roles, inextricably linked with his behavior. Dissatisfac-

tion with basic needs, such as the need for security, love, respect, self-respect, identity and self-actualization, 

leads to diseases and various disorders that affect the health of athletes and their sports achievements. During 

a competition, the effects of the circadian rhythms and the power of harmonics on the heart rate variability 

of skydivers were studied. People reveal the level and features of their self-actualization. The data obtained 

showed that during the acrophase of circadian rhythms in male skydivers, activation of mental processes is 

noted. This phenomenon is reliably associated with the need for cognition and spatial orientation. In the 

bathyphase of the competitive period, they showed a decrease in-group of synchronization, an increase in 

individual and cross-adaptive response. In female skydivers during the competitive period, according to the 

circadian rhythm indicators in the bathyphase, the need for protection and support revealed, which show 

psycho-emotional stress and a stable parasympathetic influence on the control of heart rhythm regulation. 

Group asymmetric synchronization of harmonic powers also noted. The results of the study of circadian 

rhythms showed a biorhythmological relationship between self-actualization of the personality of athletes 

and indicators of heart rate variability. 
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1. Introduction 

The problem of studying the health of an athlete’s personality is now again at the forefront of 
sports and psychological issues. The problem of socio-psychological optimization of interactions 
(interaction) of athletes occupied a special place in a team [1, 2]. Specialists are paying more and 
more attention to the mechanisms of “mastering roles” by athletes in the process of interaction. 
The influence of “role expectations” stimulates the athlete from the side of “significant” persons 
for him. Especially those with whom he comes into contact [3]. We know various examples of 
how the effectiveness of an athlete in a team decreases only because his “role expectations” did not 
coincide with his true capabilities, and, for example, leadership positions in one team came into 
conflict with the social positions that have developed in a new team [4]. Given that individuals 
interact in communication through their social roles, it is advisable to consider each act of com-
munication as a socially modeled game [5]. The chain of such game models forms the integrity of 
communication as a system process. 

In this regard, works in the field of humanistic psychology are of particular interest. Espe-
cially the concept of A. Maslow on the mental health of the individual. He inextricably linked the 
development of social roles with mental characteristics [6]. A distinctive feature of A. Maslow’s 
concept is the constant emphasis on the relationship between the health of a self-actualizing per-
sonality and the basic (basic) needs and values inherent in human nature. He argued that the ina-
bility to satisfy basic psychological needs, such as the need for security, love, respect, self-esteem, 
identity and self-actualization, leads to diseases and various disorders, which are commonly called 
neuroses and psychoses. However, even self-actualized people who have a desire for truth, good-
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ness, beauty, justice, order, law and other high values can experience derivation at the meta moti-
vational level [7]. Dissatisfaction (frustration) of higher metaneeds (such as the need for perfec-
tion, justice, beauty, truth, authenticity) or a person’s loss of fundamental value orientations leads 
to disorders that A. Maslow calls general and particular metapathology [8]. The highest values 
require from the individual, in addition to subjective experiences, also certain behavioral reactions 
[8, 9]. 

Researchers note the importance of self-actualization as one of the important criteria for as-
sessing the health of a person (subject, personality), emphasizing the importance of harmony of 
the individual with their culture and maintaining internal independence [10]. It inextricably 
linked human health with natural and social rhythms, in the system of influence of which he is 
throughout his life [11, 12]. According to B.S. Alyakrinsky and O.G. Gazenko noted that the phase 
mismatch of the body's circadian rhythms with physical and social time sensors (in conditions, for 
example, evening and night work shifts) constantly accompanied by desynchronosis with disrup-
tion of the body's circadian system, designed for 24 hours of work [13, 14, 15, 16, 17]. 

The aim consists of studying of circadian rhythms and the relationship between some indi-
cators of co-self-actualization and heart rate variability in the example of skydivers during the 
competitive period. 

2. Methods 

It examined the skydivers at rest (sitting). A total of 74 porters were examined (men - 37; 
women - 37). It conducted the measurements in the summer between jumps in natural conditions 
during the competition at the airfield. It held competitions in the territory of the temperate climate 
zone of Central Russia. 

We studied circadian rhythms in terms of spectrum power (HF - total activity level of the 
parasympathetic link 0.40-0.15 Hz; LF - total level of activity of the vasomotor center 0.15-0.04 Hz; 
VLF - total level of activity of the sympathetic link of regulation 0, 04-0.0033 Hz, ULF - the total 
level of activity of higher autonomic centers less than 0.0033 Hz) of heart rate variability using the 
hardware-software complex “Varicard” in the statistical processing “ISCIM6.0”. According to lit-
erature sources, HF reflects trophotropic influences on the regulation of the heart rhythm, LF - 
changes in the activity of baro- and chemoreceptors, VLF - ergotropic processes [18]. These indi-
cators have a lognormal distribution. 

The acrophase (the phase with maximum values) and bathyphase (the phase with minimum 
values) were calculated in circadian rhythms. 

It studied self-actualization according to the methodology “Questionnaire of Personal Orien-
tations by E. Shostrom” modified by L.Ya. Gozman and M.V. Kroz M.V. Shostrom”. 

The mean statistical indicators and their deviations (M±m), standard deviation (±), it cal-
culated in the Microsoft Office Excel 2019 program. The significance of differences determined by 
the Student’s t-test for parametric indicators by checking the equality of the average values in the 
two samples. The correlation was determined by r-Pearson, and by using the coefficient of deter-
mination (R2), showing the contribution of a particular parameter to the total value of the varia-
bles. 

3. Results 

Both men and women athletes-skydivers, because of the details of sports, have the right kind 
of personal qualities that propel them to achieve success in their undertakings, and satisfy the re-
quirement for activity related to the obligation of making decisions in an extreme circumstance 
[19, 20, 21] Therefore, in the study of the personality psychology of skydivers, in order to substan-
tiate the characteristics of the circadian rhythm, we turned to the concept of A. Maslow [8]. 

The results of the study showed the range of self-actualization in 25% of men and 41.6% of 
women, mental and statistical norm in 75% of men and 58.4% of women. Mental disorders and 
pseudo-self-actualization are not revealed. In general, their own beliefs, attitudes and principles 
guided skydivers, they are not conformal. They have internal support. Accept the values offered by 
society to the full, quickly respond to a changing situation. Deep enough and subtly to feel their 
feelings and needs. Respect themselves for the strength. Athletes are willing to take themselves in 
spite of their weakness. They see a person as good rather than bad; they easily recognize the truth, 
good, evil. They see opposites in nature and in life. The surrounding world perceived holistically. 
Skydivers are able to accept their aggression as a natural property. Easily and quickly encountered 
others try to play a significant role in the lives of their loved ones and friends. They have a high 
need to acquire knowledge about the world around them. They are individuals with a creative 
focus. 

For men, creativity and the need for cognitive activity are important, and for women, flexibil-
ity of behavior. Both men and women do not need support. 
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A correlation analysis of the acrophase conducted in terms of frequency components of the 
heart rate variability spectrum with psychological indicators of self-actualization in men and 
women during the competition. 

In men, found a positive relationship between the acrophase of the frequency components 
HF (ρ=0.482; P<0.05), LF (ρ=0.578; P<0.05), VLF (ρ=0.498; P<0.05) and time. Significant differences 
noted between HF bathyphase (ρ=0.65; P<0.01) with time orientation and VLF (ρ=0.498; P<0.05) 
with cognitive needs and creativity. 

We can say that during the competitive period, during the acrophase of circadian rhythms, 
male skydivers show activation of mental processes. This phenomenon is reliably associated with 
the need for cognition and spatial orientation. In the bathyphase of the competitive period, there 
was a decrease in-group synchronization, an increase in individual and cross-adaptive response. 

In female skydivers during the competitive period, it found a significant positive correlation 
between the bathyphase of the HF spectra (ρ=0.77; P <0.001) and the need for support, LF (ρ=0.74; 
P <0.001) - with time orientation (fig.). 

 

 
Figure. Correlation of the bathyphase of circadian rhythms of the frequency components of the HRV spec-
trum with the psychological indicators of self-actualization (SA) in male and female skydivers during the 
competition 

In female skydivers during the competitive period, according to the circadian rhythm indica-
tors in the bathyphase, there was a need for protection and support, which show psycho-emotional 
stress and a stable parasympathetic effect on the control of heart rhythm regulation. It observed a 
group asymmetric synchronization of harmonic powers. 

4. Discussion 

The study of the relationship of circadian rhythms [22] between heart rate variability and 
self-actualization in men revealed positive relationships with acrophase and bathyphase, and in 
women-only with bathyphase. 

In male skydivers during the competitive period, the acrophase of circadian rhythms of the 
frequency components HF, LF, VLF shows an increase in the relationship with orientation in time. 
It can state that in male skydivers, the greatest activity of the power of parasympathetic and sym-
pathetic influence on the control of the regulation of the heart rhythm enhances the ability to nav-
igate in time. This indicates that they have a “biological clock” or sensitivity to biological rhythms, 
processes, and phenomena. In the bathyphase, the period of minimum HF values, sensitivity to 
orientation in time, remains. During the period of minimum VLF values, the need for creative 
knowledge, a critical analysis of one’s actions, and the search for alternative solutions increases. It 
can conclude that in male skydivers in the acrophase of circadian rhythms, there is a close relation-
ship and mutual influence between the biological and social response to the impact of a complex 
of factors of various nature. In the bathyphase, group synchronization decreases, and individual 
and cross-adaptive reactions increase. 

In male skydivers, the need for cognition, which significantly affects the control of the heart 
rhythm, falls at 6.00 in the morning. This time can called the time-setter of the mental state and 
mental needs of men. The need for self-esteem performed correction of social behavior. 

During the competitive period in female parachutists, there was evidence of a positive corre-
lation between parasympathetic influence on heart rhythm regulation and the need for support in 
the bathyphase of circadian rhythms. Since the neurons of the parasympathetic nervous system are 
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cholinergic, it can assume that women show an increased sensitivity to the psychological and be-
havioral responses that accompany them. The cardiovascular center during periods of minimal ac-
tivity in women is sensitive to rhythmic processes. 

The largest number of high correlations of psychological characteristics, social behavior in 
female skydivers, causing circadian tension of regulatory systems, occurs at 8.00, 15.00 and 22.00 
hours, this is due to the rhythm of reassessment of values, which can consider as the timing of the 
mental state and mental processes. 

5. Conclusions 

Thus, the results of the study of circadian rhythms showed a biorhythmological connection 
between the self-actualization of the personality of athletes and their mental processes, and the 
state during the competitive period. Evidence of circadian rhythms shows the correlation between 
heart rate variability and self-actualization. Self-actualization can considered as a criterion of so-
cial timing that affects the health and behavior of athletes during the competitive period. Im-
portant in the social life of the personality of athletes is productive longevity, which depends on 
the harmony they create between the resources of their body and the natural and social rhythms 
of the surrounding world. 

 
 Author Contributions: Conceptualization, T.B.; methodology, T.B. and A.B..; software, A.B.; validation, T.B. 
and A.B..; formal analysis, T.B.; investigation, T.B. and A.B.; resources, T.B. and A.B.; data curation, T.B.; writ-
ing—original draft preparation, T.B. and A.B.; writing—review and editing, T.B.; visualization, A.B.; supervi-
sion, T.B.; project administration, I.K. All authors have read and agreed to the published version of the manu-
script.” 

 
Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Symons JD, VanHelder T, Myles WS. Physical performance and hysiological responses following 60 hours of sleep deprivation. Med Sci 
Sports Exerc. 1988; 20: 374-380. 

2. Greitemeye T. The dark side of sports: Personality, values, and athletic aggression.Acta Psychologica 2022: 223 103500. 
3. Zimmerman BJ. A social cognitive view of self-regulated academic learning. Journal of Educational Psychology 1989; 81: 329-339. 
4. McCardle L, Young BW, Baker J. Self-regulated learning and expertise development in sport: Current status, challenges, and future oppor-

tunities. International Review of Sport and Exercise Psychology 2019; 12 (1); 112-138.  
5. Chuckravanen D, Bulut S, Kürklü GB, Yapali G. Review of exercise-induced physiological control models to explain the development of fa-

tigue to improve sports performance and future trendExamen des modèles de contrôle physiologique induits par l’exercice pour expliquer 
le développement de la fatigue afin d’améliorer les performances sportives. Science & Sports 2019; 34(3): 131-140. 

6. Ivanov PCh, Yuen A, Perakakis PE. Impact of stock market structure on intertrade time and price dynamics. PLoS Oneю 2014 9 (4): e92885. 
7. Sarkar M, Fletcher D. Psychological resilience in sport performers: A review of stressors and protective factors. Journal of Sports Sciences 

2014; 3(2): 1419-1434. 
8. Maslow A. Psychology of life 1997: 304. 
9. Bandura A. Social cognitive theory of self-regulation. Organizational Behavior and Human Decision Processes 1991; 50: 248-287.  
10. Bashkireva TV. Psychology of health: some aspects of problems. - Monograph. Ryaz. State University S.A. Yesenina 2018: 74-83. 
11. Ning X , Bian C , Wang J.  Nonlinear analysis on heart activity process. Chinese Sci. Bull. 2006: 51 (4) 385-393. 
12. Lambert EV., St Clair Gibson A, Noakes TD. Complex systems model of fatigue: integrative homoeostatic control of peripheral physiological 

systems during exercise in humans. Br J Sports Med 2005:;39 (1): 52-62. 
13. Gazenko OG, Alyakrinsky BS. The influence of long-term space flight on the human body. Scientific reviews and communications. 1970: 

1140. 
14. Thun E , Bjorvatn B , Flo E , Harris A , Palles S.  Sleep, circadian rhythms, and athletic performance. Sleep Medicine Reviews 2015; 23: 1-9. 
15. Reilly T, Atkinson G, Waterhouse J. Biological rhythms and exercise. Oxford University Press, New York  1997.  
16. Rajendra Acharya U, Paul Joseph K, Kannathal N, Lim C.M, Suri JS. Heart rate variability: a review. Med. Biol. Eng. Comput. 

2006: 44 (12)  1031-1051. 
17. Kajonius P, Persson B, Jonason PK. Hedonism, achievement, and power: Universal values that characterize the dark triad. Personality and 

Individual Differences 2015; 77: 173-178. 
18. Fleishman AN. Heart rate variability and slow fluctuations in hemodynamics. Nonlinear phenomena in clinical practice. Novosibirsk: Pub-

lishing House of the Siberian Branch of the Russian Acad. Sciences 2009.  
19. Brymer E, Oades LG. Extreme sports: A positive transformation in courage and humility. Journal of Humanistic Psychology 2009; 49:  114-

126. 
20. Bashkireva AV. Athletes' health: a biorhythmological approach. -Monograph. Ryaz. State University named after S.A. Yesenin 2018: 156. 
21. Nybo L, Nielsen B. Hyperthermia and central fatigue during prolonged exercise in humans. J Appl Physiol (1985) 2001; 91 (3): 1055-1060. 
22. Figueiro MG, Pedler D. Cardiovascular disease and lifestyle choices: Spotlight on circadian rhythms and sleep. Prog Cardiovasc Dis. 2023: 

S0033-0620(23)00010-5. 

  

https://www.sciencedirect.com/journal/acta-psychologica
https://www.sciencedirect.com/journal/science-and-sports
https://www.sciencedirect.com/journal/science-and-sports/vol/34/issue/3
https://www.sciencedirect.com/journal/sleep-medicine-reviews

