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PREVALENCE OF CHRONIC FATIGUE AND CHRONIC FATIGUE 

SYNDROME IN UKRAINIAN ELITE ATHLETES:  
RESULTS FROM A POPULATION-BASED STUDY 

A large group of high-level athletes, members of national and club teams of Ukraine in various 

sports, participated in the research: track and field, cycling, wrestling, swimming, freestyle, hockey, football, 

rowing, sports dancing, and rock climbing. 

During the study, tests were conducted to identify signs of chronic fatigue, chronic fatigue syndrome 

and fibromyalgia. 

After the analysis, it was found that out of 286 surveyed athletes, 101 (35,3%) showed no signs of 

current or chronic fatigue, while 169 (59%) exhibited symptoms of chronic fatigue. Among those showing 

signs of chronic fatigue, 71 (25%) had signs of the initial degree, 29 (10%) showed signs of expressed 

degree, and 17 (6%) exhibited signs of strong chronic fatigue. Additionally, it was observed that symptoms of 

chronic fatigue are more common in female athletes, with 49.0% of women compared to 37% of men 

experiencing them. 

Analysis of the frequency of chronic fatigue symptoms across different sports disciplines revealed 

that athletes with signs of chronic fatigue are most commonly swimming (71% of all surveyed swimmers), 

track and field athletics (62%), and football (54%). Additionally, in football, track and field, wrestling, and 

cycling, a higher proportion of athletes with a strong degree of chronic fatigue were identified compared to 

other sports disciplines (16%, 12%, 8%, and 7%, respectively). Conversely, chronic fatigue syndrome was 

rarely encountered in sports such as freestyle and rock climbing.  

Out of the athletes displaying signs of chronic fatigue of a severe and strong degree, there were  46 

in total (20 women, 26 men). Upon analysis, it was discovered that symptoms of chronic fatigue syndrome 

(CFS) were detected in 30 of them (66.2%), while 3 (6.5%) were diagnosed with fibromyalgia. Among these 

30 athletes with CFS symptoms, 13 (43.3%) were female athletes, and 17 (56.7%) were male athletes.  

Symptoms of fibromyalgia were noted in two (4.3%) male athletes and one (2.2%) female athlete. 

Keywords: high-level athletes, chronic fatigue, chronic fatigue syndrome, fibromyalgia 

 

Introduction. Currently, the technology for preparing high-level athletes relies on 

fundamental domains of knowledge concerning the functioning of humans in elite sports. without 

which it is impossible to construct an effective training process aimed not only at achieving high 

athletic performance but also at preserving athletes' health. 

Modern high-performance sports involve extreme physical and psychological influences 

on athletes' bodies [1]. Excessive escalation of sports loads in high-level and elite sports is 

irrational, as it adversely affects athletes' health [2]. Unduly large volumes of work, aimed at 

increasing fitness, lead to the development of distress. As a consequence, "fluctuations" in the 

immune system occur, predisposing to pre-illness states and illnesses. As a result, over 50% of 
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athletes have deviations in their health status [3, 4]. According to conducted research, high -

level athletes constitute a special group. In conditions of intensive and prolonged training and 

competitive loads, states characterized by the overstrain of functional systems of the body may 

occur, which can lead to the development of overtraining and the transition of favorable 

adaptive reactions to pre-pathological and even pathological changes in the body [5]. 

Overtraining is a chronic syndrome whose symptoms encompass both physiological and 

psychological manifestations [6, 7]. Overtraining occurs when an athlete consistently performs 

high training volume without sufficient rest between individual sessions: short intervals of rest 

between intense loads do not provide the necessary recovery of the body's strength. 

Overtraining development is facilitated by disruptions in the regime of life, work, and rest. 

Overstrain and overtraining frequently arise in high-level athletes [8, 9]. Overtraining is 

characterized as a disparity between load and recovery [6]. During periods of overstrain and 

overtraining, low-level disorders, bordering on pathological disturbances, are uncovered. These 

are accompanied by functional and sometimes organic changes in the athlete's body, resulting in 

significant and long-term decreases in performance and the development of acute and chronic 

fatigue [10]. 

In cases of chronic fatigue (CF) or fibromyalgia syndrome (FS), there are noticeable 

dystrophic and destructive changes in muscle fibers. One of the reasons for their occurrence is 

hypoxia and disturbances in tissue microcirculation of the musculoskeletal system. Increased 

excitability, mood swings, reluctance to train, and lethargy are often observed. The predominant 

inhibition processes, in turn, slow down the recovery processes. The main symptom of chronic 

fatigue is the deterioration of athletic performance. Accompanying manifestations of these 

changes can include sports injuries, depression, i and an ncreased susceptibility to 

infections [2]. In chronic fatigue, the necessary level of athletic performance can only be 

maintained temporarily due to an increase in biological cost and rapid expenditure of the body's 

functional reserves [5].  

To counter adverse changes in the body's functions and maintain athletic performance, it's 

crucial to address violations of training and rest schedules and provide athletes with additional rest. 

Failing to adhere to these measures can result in the development of chronic fatigue syndrome [11]. 

This is supported by numerous studies demonstrating that in high-level athletes, the emergence of 

acute and chronic fatigue under prolonged, intensive physical and psychological stress can lead to 

chronic fatigue syndrome [12, 13]. This progression is typically preceded by early changes in the 

functional, psychophysiological, and mental state along with, the development of overtraining and 

chronic fatigue. 

Continuous monitoring of athletes' functional state against the background of intensive, 

extensive training loads is necessary. In case of early signs of chronic fatigue, if corrective 

measures are not taken in the training process, more serious and multifunctional changes occur 

in the tissues of the musculoskeletal system, cardiac muscle, and other organs and systems. 

Identifying these early changes can contribute to identifying risk groups and developing 

methods for preventing chronic fatigue and chronic fatigue syndrome based on correction of 

training loads [14]. 

Materials and methods. The article is based on scientific data published in domestic and 

foreign literature, as well as materials from multi-year research conducted by the authors at the 

National University of Physical Education and Sport of Ukraine, at the State Scientific Research 

Institute of Physical Education and Sport, at the O.O. Bogomolets Institute of Physiology of the 

National Academy of Sciences of Ukraine, and at the International Center for Astronomical and 

Medical-Ecological Research of the National Academy of Sciences of Ukraine. A large group of 

high-level athletes, members of national and club teams of Ukraine in various sports, participated in 

the research: track and field, cycling, wrestling, swimming, freestyle, hockey, football, rowing, 

sports dancing, and rock climbing. 
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During the investigation to identify signs of chronic fatigue and assess its severity among 

athletes, the Leonov's questionnaire "Determination of the Degree of Chronic Fatigue" [15] and the 

Neil-Gordon questionnaire) [3] were used. 

Additionally, an express test was employed to ascertain the presence of chronic fatigue 

syndrome and fibromyalgia, using clarified criteria for diagnosing fibromyalgia as adopted by the 

American College of Rheumatology (ACR) in 2011: a generalized pain index (WPI) exceeding 7 

and a severity of symptoms (SS) surpassing 5 [16]. 

Results. The frequency and severity of chronic fatigue symptoms were assessed using the 

Leonov questionnaire "Determination of the degree of chronic fatigue," which comprises 36 

questions including 6 "direct" and 30 "indirect" ones. After calculating the overall scores, they were 

interpreted as follows: 0–17 points  indicate an absence of chronic fatigue symptoms; 18–26 points 

suggest an initial degree of chronic fatigue; 27–37 points indicate a expressed degree of chronic 

fatigue; 38–48 points signify a strong degree of chronic fatigue; and 49 points and above suggest 

the transition of chronic fatigue into a pathological condition (chronic fatigue syndrome). The study 

involved 286 qualified athletes (118 females, 168 males) ranging from 16 to 37 years old, holding 

titles such as (Candidate Master of Sports, Master of Sports, Master of Sports International Class,, 

Honored Master of Sports). They were  members of national and club teams of Ukraine, 

specializing in ten different sports disciplines. 

During the processing questionnaire data, a differentiation was made between current fatigue 

and chronic fatigue (CF). In this case symptoms of current fatigue were observed over several days, 

whereas chronic fatigue persisted for 30 days or more..  

After analyzing the data, it was discovered that out of 286 surveyed athletes, 101 (35.3%) 

displayed no signs of current or chronic fatigue, while 169 (59%) exhibited symptoms of chronic 

fatigue, Among those showing signs of chronic fatigue, 71 (25%) displayed symptoms of the initial 

degree, 29 (10%) showed signs of a expressed degree of chronic fatigue, and 17 (6%) exhibited 

signs of strong chronic fatigue. Additionally, the analysis revealed that symptoms of chronic fatigue 

are more prevalent among female athletes, with 49.0% of women experiencing symptoms compared 

to 37% of men (refer to Figure 1). 

This finding aligns with existing literature [17]. Concurrently, it was discovered that a severe 

degree of chronic fatigue is more prevalent in men (10%) than women (1%). This discrepancy could 

be attributed to the higher representation of men in sports characterized by intense physical 

demands, such as wrestling, football, and hockey. An analysis of the frequency of chronic fatigue 

symptoms across different sports disciplines revealed that athletes with exhibiting signs of chronic 

fatigue are most commonly found in swimming (71% of all surveyed swimmers), track and field 

athletics (62%), and football (54%). In football, track and field athletics, wrestling, and cycling, a 

higher proportion of athletes with a strong degree of chronic fatigue were identified compared to 

other sports disciplines (16%, 12%, 8%, and 7%, respectively). Conversely, chronic fatigue 

syndrome was rarely encountered in sports like freestyle and rock climbing (refer to Figure 2). 

The data suggests that in sports such as football, track and field athletics, swimming, 

wrestling, and hockey, training and competitive loads for individual athletes may face excessively 

high training and competitive loads, leading to slowed recovery processes in their bodies. 

Coaches, methodologists, and medical staff should pay attention to the need for adjusting the 

structure and intensity of training sessions for these athletes. They should also ensure the consistent 

and comprehensive implementation of methods and strategies for sports performance recovery, 

including aspects like daily routines and monitoring the functional state of the body's systems, 

especially in sports disciplines with the highest frequency of chronic fatigue manifestations 

Furthermore, it's crucial to incorporate means aimed at enhancing the body's nonspecific resistance 

throughout all stages of the training and competitive processes [18]. Recovery methods means 

should be integrated into the overall athlete's training plan of athletes, closely linked with the 

general organization of the training regimen. 
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Fig. 1. Frequency in % of manifestations of signs of chronic fatigue of various degrees in 

interviewed athletes in general and separately for men and women: 
  absence of CF;   initial degree of CF; 

 
 expressed degree of CF;   strong degree of CF 

 

The study also delved into investigated the frequency of chronic fatigue symptoms based on 

the athlete's qualification level. The results are depicted in Figure 3. It's evident that as sports 

qualification rises, there's a slight increase of 3–4% in the number of athletes displaying signs of 

chronic fatigue. 

However, when compared to Candidate Masters of Sports (6%), both among Masters of 

Sports and Masters of Sports International Class, exhibit a higher prevalence of athletes with a 

expressed and strong degree of chronic fatigue increases (16% and 18%, respectively).  

Conversely, only, in a very small proportion number of Honored Masters of Sports (2%), 

showed signs of a pronounced degree of chronic fatigue with no signs of severe fatigue 

observed. 

To identify chronic fatigue syndrome (CFS) among highly qualified athletes with signs 

CF of a expressed and strong degree, an express test containing three typically indicated the 

presence of chronic fatigue syndrome simple questions was used. Affirmative responses to these 

three questions, then most likely they had chronic fatigue syndrome. For diagnosing 

fibromyalgia, the criteria established by the American College of Rheumatology (ACR)  

were employed, incorporating the widespread pain index (WPI) and symptom severity  

scale (SS) [16]. 
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Fig. 3. Frequency in % of manifestations of chronic vomiting in athletes of various 

qualifications: Candidate Master of Sports (СMS), Master of Sports (MS), Masters of Sports 

International Class (IMS), Honored Master of Sports (HMS) 

  absence of CF;   initial degree of CF; 

  expressed degree of CF;   strong degree of CF 
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Among the athletes exhibiting signs of chronic fatigue of a expressed and strong degree was 

46 in total, including 20 women and 26 men. The analysis revealed that 30 of them (66.2%) 

displayed symptoms indicative of chronic fatigue syndrome (CFS), while 3 (6.5%) were diagnosed 

with fibromyalgia. Of these 30 athletes with symptoms of CFS, 13 (43.3%) were female athletes, 

and 17 (56.7%) were male athletes. Additionally, symptoms of fibromyalgia were observed in 

two (4.3%) male athletes and one (2.2%) female athlete. 

The data analysis revealed that symptoms of chronic fatigue syndrome (CFS) occur more 

frequently in male athletes than in female athletes – in 56.7% of men displaying symptoms 

compared to 43.3% of women (refer to Figure 4). This trend can be attributed to the higher 

percentage of male athletes with severe and pronounced CFS symptoms (22%) compared to women 

(9%) (see Fig. 1). 

Fig. 4. Frequency of presence in percentage of chronic fatigue syndrome in athletes with 

signs of severe and severe chronic fatigue: 

  absence of CFS   availability of CFS. 
 

These findings suggest that in athletes with expressed and strong degrees of chronic fatigue, 

there is a increased risk of progressing from chronic fatigue to CFS without preventive measures. In 

highly qualified athletes, the development of chronic fatigue syndrome may precede specific stages 

common in elite sports: tension, fatigue, overfatigue, overstrain, overtraining, and chronic fatigue 

from initial to severe degrees [19, 20, 21]. 

The analysis of the appearance of CFS depending on the athletes' qualification confirmed the 

conclusions made above. With an increase in sports qualification, the number of athletes with signs 

of chronic fatigue increases slightly. This conclusion fully applies to the frequency of CFS 

occurrence (see Figure 5). 

Discussion. Chronic fatigue and chronic fatigue syndrome are characterized by a 

deterioration in health due to overstrain and overtraining and are characterized by symptoms such 

as: decreased sports performance, depression, sleep disturbances, high susceptibility to upper 

respiratory tract infections, slight malaise, irritability, fluctuating weight loss, general fatigue, 

increased heart rate under stress, reduced at rest, heart arrhythmia. 

Chronic fatigue and chronic fatigue syndrome in athletes do not develop immediately. They 

are preceded by the development of various degrees of fatigue. Chronic fatigue syndrome is a 

chronic fatigue that occurs for no apparent reason and is felt by a person for 30 days or more [22, 

23]. There comes a moment when the functional reserves of the body associated with fatigue or 
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overtraining are exhausted [1]. Complaints typical of chronic fatigue are intensified. These include: 

rapid fatigue, significant fatigue that does not disappear after a night's rest, increased drowsiness, 

loss of appetite, sleep disturbances, loss of interest in work, muscle pain, headache, apathy, often 

depression, impatience, irritability, vague anxiety. 

Fig. 5. Frequency of presence in percentage of chronic fatigue syndrome in athletes of 

different qualifications: CMS, MS, IMS and HMS: 

  absence of CFS   availability of CFS. 
 

In high-level athletes, the development of chronic fatigue syndrome may be preceded by 

specific stages specific to elite sports: tension, fatigue, overwork, overstrain, overtraining, chronic 

fatigue. Tension and fatigue are normal functional states associated with physical exertion. 

Overwork occurs due to an irrational work and rest regime and is a consequence of piling up 

successive loads without sufficient recovery from previous ones. In individual cases, overwork can 

be an additional stimulus for mobilizing hidden reserves and developing a delayed training 

effect [6]. Overstrain occurs with a clear discrepancy between physical loads and the athlete's 

functional abilities and can manifest itself in pathological changes in various organs and systems. 

Overtraining is considered a condition caused by overstrain of neurohumoral regulation 

mechanisms leading to disruption of adaptive processes and the transition of favorable changes in 

the body to pre-pathological and pathological ones. 

Overwork and overtraining are symptoms of neurosis, characterized by the presence of 

somatic and vegetative disturbances; neurotic reactions that usually occur during monotonous, 

prolonged, varied, and repeated training sessions (2-3 times a day), leading to constant emotional 

tension, deterioration of the nervous-psychic and physical state, decreased sports and overall 

performance. Overwork and overtraining often overlap, resulting in a symptom complex of 

organism activity disturbances. Overwork disrupts the coordination of interaction between the 

cerebral cortex, lower parts of the nervous system, and internal organs [12]. 

This condition is closely related to the development of chronic fatigue and chronic fatigue 

syndrome in athletes. The state of overtraining is identical to a certain nosological form of illness, 

the pathophysiological basis of which is not structural but functional disorders of the nervous 

system [6]. The symptoms of overtraining are very similar to those of chronic fatigue and chronic 

fatigue syndrome. The boundary between them is very thin 

The formation of chronic fatigue and chronic fatigue syndrome in athletes can also be caused 

by: irrational use of physical loads (training), which can lead to functional stress on the 
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musculoskeletal tissues; excessive physical exertion during training in upland and hot and humid 

climate zones, leading to exacerbation of chronic diseases or overstrain of the cardiorespiratory 

system; sharp increase in energy expenditure during intensive muscle work, resulting in more 

intense oxidation of substances in muscle tissue, increased oxygen delivery to skeletal muscles. If 

there is not enough oxygen for complete oxidation of substances, it occurs partially, and a large 

amount of underoxidized products, such as lactic and pyruvic acids, urea, and others, accumulates 

in the body. This leads to deviations in several important constants of the body's internal 

environment, which prevent it from continuing muscle activity (work). As a result, the development 

of chronic fatigue and chronic fatigue syndrome in athletes is characterized by the gradual onset of 

a state of stable or recurrent significant fatigue or rapid fatigue, which does not disappear during the 

usual recovery period after training loads and even full rest, when fatigue becomes a frequent or 

constant "companion". . As a result, a decrease in the usual level of activity is observed over a long 

period of time (more than a month). 

In athletes with increased chronic fatigue, indicators characterizing their functional, 

psychophysiological, and physical condition deteriorate. However, chronic fatigue syndrome may 

not develop in an athlete if they do not have a genetic predisposition and if triggering endogenous 

and exogenous factors are absent, which, according to various authors, are realized through the 

nervous system and lead to the appearance of clinical symptoms [24, 25]. 

Thus, as a result of the analysis of literature and own data, it is assumed that the basis of the 

formation of chronic fatigue and chronic fatigue syndrome in qualified athletes are violations of the 

main regulatory systems of the body - nervous, endocrine and immune. Trigger factors for the 

development of these pre- and pathological conditions can be various endogenous (intense physical 

and psychological stress, dietary habits, medications, environmental ecology) and exogenous 

(hormones, tension, stress, inflammatory mediators) influences. Moreover, in athletes, these 

conditions may be preceded by certain stages specific to elite sports: tension, fatigue, overwork, 

overstrain, overtraining. 

Conclusions.  

1. After the analysis, it was found that out of 286 surveyed athletes, 101 (35.3%) showed no 

signs of current or chronic fatigue, while 169 (59%) exhibited symptoms of chronic fatigue. Among 

those showing signs of chronic fatigue, 71 (25%) had signs of the initial degree, 29 (10%) showed 

signs of a pronounced degree, and 17 (6%) exhibited signs of severe chronic fatigue. Additionally, 

it was observed) that symptoms of chronic fatigue are more common in female athletes, with 49.0% 

of women compared to 37% of men experiencing them. 

2. Analysis of the frequency of chronic fatigue symptoms across different sports disciplines 

revealed that athletes with signs of chronic fatigue are most commonly swimming (71% of all 

surveyed swimmers), track and field athletics (62%), and football (54%). Additionally, in football, 

track and field athletics, wrestling, and cycling, a higher proportion of athletes with a severe degree 

of chronic fatigue were identified compared to other sports disciplines (16%, 12%, 8%, and 7%, 

respectively). Conversely, chronic fatigue syndrome was rarely encountered in sports such as 

freestyle wrestling and rock climbing. 

3. It's noticeable that with an increase in sports qualification, there's a slight rise of 3–4% 

in the number of athletes showing signs of chronic fatigue. However, compared to Candidate 

Masters of Sports (6%), among Masters of Sports and International Masters of Sports, the 

number of athletes with a pronounced and severe degree of chronic fatigue increases (16% and 

18%, respectively). Conversely, in a very small percentage number of Honored Masters of 

Sports (2%), signs of a pronounced degree of chronic fatigue were found, while signs of severe 

fatigue were absent. 

4. Out of the athletes displaying signs of chronic fatigue of a expressed and strong degree, 

there were 46 in total (20 women, 26 men). Upon analysis, it was discovered that symptoms of 



ISSN 2076-5835. Вісник Черкаського університету. 2024. №1 

 

16 

 

chronic fatigue syndrome (CFS) were detected in 30 of them (66.2%), while 3 (6.5%) were 

diagnosed with fibromyalgia. Among these 30 athletes with CFS symptoms, 13 (43.3%) were 

female athletes, and 17 (56.7%) were male athletes.  Symptoms of fibromyalgia were noted in two 

(4.3%) male athletes and one (2.2%) female athlete. 

Conflict of interest. The authors have no conflicts of interest to declare. 

 

References 
1. Platonov V.N. (2004). The training system of athletes in Olympic sport (General theory and its practical 

application) / V.N. Platonov – K.: Olympiiskaya literatura, 2004. 808 p. 

2. Steinacker J. M., Lehman M. (2002). Clinical findings and mechanisms of stress and recovery in 

athletes. Enhancing recovery: Preventing underperformance in athletes / ed. by M. Kellman. – 

Champaign, IL: Human Kinetics, 2002. 103–118. 

3. Gordon N. F. (1999). Chronic fatigue and motor activity / N. F. Gordon. - K.: Olimpiiskaya literatura. 

126 p. 

4. Ilyin V. M., B. Koval S., Cherkes L. I. (2014). Frequency of manifestations of signs of chronic 

fatigue in highly qualified athletes in various sports/ Physical education and sport in the context of 

the state program for the development of physical culture in Ukraine: experience, problems, 

prospects: a collection of scientific works. – Zhytomyr: Department of ZhDU named after 

I. Franka.  29–32. 

5. Lizogub V.S., Makarchuk M.Yu., Yukhymenko L.I.,. Khomenko S.M, Chernenko-Kuragina N.P.. 

(2017). The wave processes of regulation of the heart rhythm in people with different types of 

hemodynamics during the head-up-tilt test. Science and Education a New Dimension. – Natural and 

Technical Science.–III(7), Issue: 47.  26-32. 

6. Platonov V. (2015)/ Overtraining in sport.  Science in Olympic sport. 1.19–34. 

7. Hollander D. B , Meyers M., Un A. Le. (2010). Psychological factors of overtraining: youth sport. 

Informational and analytical bulletin.Minsk. 7.236–253. 

8. Fitzgerald M. (2013). Physiology of overtraining. Triathlon science / ed. by J. Friel, J. Vance. USA: 

Human Kinetics, 2013. 107–110. 

9. Richardson S. O., Andersen M. B., Morris T. (2008) Overtraining athletes: personal journeys in sport / 

S. O. Richardson, - Champaign, Il : Human Kinetics. 2008. 205 p. 

10. Pizova N. V. (2012). Fatigue, asthenia and chronic fatigue. What is this? Consilium Medicum. 14. (2). 

61–64. 

11. Javierre  C, Alegre J., Ventura J.L., García-Quintana Ana, Segura Ramon, Suarez Andrea Morales, 

Alberto, Comella A., De Meirleir K. (2007). Physiological Responses to Arm and Leg Exercise in 

Women Patients with Chronic Fatigue Syndrome. Journal of Chronic Fatigue Syndrome. 14, (1).43–53. 

12. Ilyin V.N., Filippov M.M., Alvany A. (2015). Chronic fatigue in sport – phenomenon or regularity. 

Sports medicine. 1–2. 3–17 

13. Jaffee M.S., Winter W. C., Jones C. C., Ling G.  (2015). Sleep disturbances in athletic concussion. 

Brain Injury. 29, (2). 221–227. 

14. Simonyan L. V. (2008). Correction of chronic fatigue syndrome with non-traditional methods of 

rehabilitation. Olympism and young sports science of Ukraine: materials VI regional. scientific and 

practical conf., consecration XXIX Summer Olympic Games. Luhansk.116–121 

15. Ilyin V. N., A. R. Alvany (2016).  Prevalence and formation of chronic fatigue in qualified athletes. 

Pedagogy, psychology and medical and biological problems of physical education and sports. 3. 11–17. 

http://dx.doi.org/10.15561/18189172.2016.0302 

16. Jacob Teitelbaum. (2016). Forever tired. How to cope with chronic fatigue syndrome. Publisher: Mann, 

Ivanov and Ferber.: 2016. 272 p. ISBN: 978-5-00100-296-3 

17. Hyde B. M. (1992). The clinical and scientific basis of myalgic encephalomyelitis/chronic fatigue 

syndrome. Nightingale Research Foundation, Ottawa, 1992. 724 p. 

18. Stebluk V.V., Burlaka O.V. (2000). Chronic fatigue syndrome – modern state of problems. Medical 

rehabilitation, health resort, physiotherapy. 4. 29–32. 

19. Yermakov S. S. (2007). An integral component of monitoring scientific research in physical education 

and sports. Pedagogy, psychology and medical biology. problems of physical education and sports: coll. 

of science works edited by S. S. Yermakova.  X. 8. 43–49. 



Серія «Біологічні науки», 2024 

 

17 

 

20. Pavlik A.I., V.A. Dryukov The structure of reactions of aerobic performance of qualified athletes under 

conditions of intense muscular activity as a basis for its analysis and evaluation. Actual problems of 

physical culture and sport. 8–9. 52–67. 

21. Schmidt H. [et al.] (2005). Autonomic dysfunction predicts mortality in patients with multiple organ 

dysfunction syndrome of different age groups. Crit Care Med. 33(9). 1994 – 2002 

22. Javierre C., Alegre J., Ventura J. L. [et al.]. (2007). Physiological Responses to Arm and Leg Exercise 

in Women Patients with Chronic Fatigue Syndrome. Journal of Chronic Fatigue Syndrome. 2007. 

14, (1).  43–53. 

23. KMacLean G., Wessely  S. (1994). Professional and popular views of chronic fatigue syndrome. 

Br. Med. J. 1994. 308. 776–785. 

24. Bell D. S. (1994). Chronic fatigue syndrome update. Findings now point to CNS involvement. Postgrad. 

Med., 1992.  96, (6). 73–76. 

25. White P. D. (2004).  Infections, physical inactivity, and enhanced interception may all play a part 

Br. Med. J. 329. 928–929. 
 

Одержано редакцією: 26.03.2024 

Прийнято до публікації: 24.04.2024 

  


