
 

 



 

 

 

Overtraining 
An accumulation of training-and/or non-training related stress 
resulting in a long-term decrement in performance capacity, in which 
recovery of performance capacity may take several weeks or months 
(Jeukendrup, 2015a).   
 

 



 

 



 

 



 

 



 

 

 



 

 

Some take home messages about overtraining: 
 

 Overtraining (and overreaching) is characterized by a wide range of 
symptoms. 

 The cardinal symptom is reduced performance. Without reduced 
performance there is no overtraining (or overreaching). 

 Overtraining is at the far end of the fatigue continuum.  

 Overtraining/overreaching symptoms are HIGHLY individual. 
Different athletes will show different symptoms with different levels 
of severity. 

 No single symptom is unique to “being overtrained.” 

 There may be different forms of overtraining but supporting 
evidence is scarce at best. 

 Some of the symptoms in milder forms may be early indicators of 
overtraining. 

 There is not one indicator that can be measured that will detect 
overtraining at an early stage. Rather, it is recommended to 
measure a number of markers, one of which needs to be 
performance and others could include measures of mood state, and 
sleeping heart rate. (Jeukendrup, 2015b) 



 

 



 

 



 

 

Muscle glycogen  

In this section and throughout this course we will express muscle glycogen 

as it is used in the corresponding papers. The way muscle glycogen is 

expressed varies which makes it a bit difficult to compare the results of 

different studies. The units used most frequently are mmol glycosyl 

(glucose) units per kilogram dry mass or per kg wet mass. The difference is 

that in order to express the results per kg dry mass the muscle biopsy 

sample needs to be freeze dried. All the water is removed from the muscle 

sample by placing the frozen biopsy sample in a freeze dryer. Muscle 

contains approximately 75-80% water in order to convert values from wet 

mass to dry mass the concentration needs to be multiplied by 4.5. 

(Jeukendrup & Gleeson, 2018) 
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