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Definition of overreaching and overtraining
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Overreaching: accumulation of training load that leads to performance decrements and
requiring days to weeks for recovery. Overreaching followed by appropriate rest can lead to
performance increases. Types: functional, non-functional

Overtraining: if overreaching is
extreme and combined with an
additional stressor, overtraining
syndrome (OTS) may result.



Epidemiology of overtraining syndrome
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vExtremely rare!

v NFO prevalence elite runners ~60%, amateur female runners 33% (Morgan et al.,
Int J Sports Med. 1987; 8:124-131.)

v Multi-country study: 35% of adolescent swimmers had been “overtrained” at least
once (Raglin et al., Pediatr Exerc Sci. 2000;12:61-70.).

v 15% of British elite athletes had OTS (Koutedakis et al., Clin J Sport Med.
1998;8(1):18-21.).

v elite adolescent athletes, ~30% reported NFO at least once in their careers. was
More common: in individual sports, females, and elite athletes. (Matos et al., Med
Sci Sports Exerc. 2011;43(7):1287-1294.)



Symptoms of overtraining syndrome (ECSS)
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Main clinical symptoms:

v Prolonged loss of performance and fatigue

v Psychological and hormonal deviations (e.g. lack of motivation)

v Loss of appetite, weight loss

v Sleep disorders...
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Identification of overtraining 
syndrome (ECSS, ACSM)
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Prevention of overtraining syndrome (ECSS, ACSM)
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1. Maintain accurate records of performance during training and competition. Adjust daily training intensity/volume, 
or allow a day of complete rest, when performance declines. 
2. Always individualize the intensity of training. 
3. Avoid excessive monotony of training.
4. Encourage and regularly reinforce optimal nutrition, hydration status and sleep.
5. Be aware that multiple stressors (such as sleep disturbance, environmental stressors, and interpersonal or family 
difficulties may add to the stress of physical training
6. Treat the OTS with rest! Reduced training may be sufficient for recovery overreaching. 
7. Resumption of training should be individualized on the basis of the signs and symptoms.
8. Communication with the athletes is important (about their physical, mental and emotional concerns)
9. Psychological questionnaires is necessary to evaluate the emotional and psychological state of the athlete-
10. Maintain confidentiality each athlete’s condition (physical, clinical and mental)
11. Regular health checks performed by a multidisciplinary team (physician, nutritionist, psychologist etc)
12. Allow the athlete time to recover after illness/Injury.
13. Athlete should be encouraged to suspend training or reduce the training intensity when suffering from an infection.
14. Always exclude an organic disease in cases of performance decrement.
15. Unresolved viral infections are not routinely assessed in elite athletes, but it may be worth investigating this in 
individuals experiencing fatigue and underperformance in training and competition.



Consequences of overreaching and overtraining
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- Short-term consequences are known.

- Long-term consequences of repeated overreaching 
and overtraining?



Results of recent researches I.
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Middle-distance runners (n=25) performed overload training
for 3 weeks. Muscle fiber type ratio correlates with
overreaching.

References: Bellinger, P., Desbrow, B., Derave, W., Lievens, E., Irwin, C., Sabapathy, S., Kennedy, B., Craven, J., Pennell, E., Rice, H., &
Minahan, C. (2020). Muscle fiber typology is associated with the incidence of overreaching in response to overload training. Journal of
applied physiology (Bethesda, Md. : 1985), 129(4), 823–836. https://doi.org/10.1152/japplphysiol.00314.2020

Higher type II muscle fiber 
ratio can cause a higher 
chance of FOR.



Results of recent researches II.
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Salivary testosterone and cortisol levels increase after high-
intensity exercise among cyclists. They can be good markers of
overreaching.

References: Hough, J., Leal, D., Scott, G., Taylor, L., Townsend, D., & Gleeson, M. (2021). Reliability of salivary cortisol and testosterone to a
high-intensity cycling protocol to highlight overtraining. Journal of Sports Sciences, 1–7. doi:10.1080/02640414.2021.1918362



Short summary
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https://www.youtube.com/watch?v=xhVzoENkVNs
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