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•  Relevance of recovery 

•  Recovery-Stress Questionnaire for Athletes 

•  Empirical data 

•  Summarizing discussion 

Structure of the presentation 



Athletes’ statements 

 German Gymnast 

 who shook his head almost imperceptibly at the European Championships,
 closed his eyes briefly and left the arena without looking up; he was
 fatigue personified. 

  “Suddenly, I coudn’t do any more. I just wanted to rest.”  

 Schedule for 1996 
 March:  Two international competitions  
 April:   World Championships 
 May:   European Championships; Olympic selection trials 
 June:   National Championships and additional selection trials 

(Süddeutsche Zeitung, 13 May, 1996) 



 Bill Davoren (Australian High Performance Director) 
 talking about Brad Kahlefeldt’s performance 

 "The hip's been a problem, but there's no excuses," Davoren said. "I mean,
 he's had 10-12 weeks of some really good training, but with the hip he
 probably hasn't got his rhythm, he hasn't had his rhythm all year. 

 As much as he's had three seconds, he did that as much with his mind as
 his body. I think it's all caught up with him. Looking at him today that
 wasn't the Brad Kahlefeldt that I know and have seen."      

Athletes’ statements 

www.watoday.com.au, August 19, 2008 



 Whitney Myers (in 2007) 
 “I remember standing behind the starting blocks at the pool and
 thinking, ‘I don’t want to be here,’ ” she says. “I felt terrible,
 mentally and physically.”             

Athletes’ statements 

gainesvillesun.com, 2 March, 2008 



   

 ”.... in this way the athlete is rushed from one peak to

 the other and the recovery phases become too short

 in today’s limits of human performance.“ 

(Hollmann, 1989) 



 Professional cyclist 
 “I am better this year, because I train less; in other years, I was already
 tiered before the race.” 

                   (Süddeutsche Zeitung, 27 October, 1995) 

 Professional tennis player 
 “My recent successes are due to less tennis, more regeneration, and the
 enforced break (due to injuries); I am less exhausted and burnt out than the
 other players.” 

               (Neue Züricher Zeitung, 28 May, 1995) 

Athletes’ statements 



•  Recovery depends on a reduction of stress, a change of
 stress, or a break from stress. 

•  Recovery is individually specific and depends on individual
 appraisals. 

•  Recovery is a process in time and is dependent on the type
 of and duration of stress. 

•  Recovery can be passive, active and pro-active. 

•  Recovery is closely tied to situational conditions (e.g., sleep,
 social contact). 

What is recovery? 

Kallus (1995), Kellmann (2002) 



 “Scissors-model” of the interrelation of 
stress-states and recovery demands 

Kellmann (1997, 2002) 
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Optimal change of stress and recovery 



Influencing factors on performance abilities 



 Burnout (Smith, 1986) 
 Reaction on chronic stress. 

 Overtraining (Lehmann et al., 1999). 
 Consequence of a stress - recovery - imbalance. 

       
 Performance stagnates or declines 

Consequences of underrecovery in sports 



Overreaching  

Overtraining 

Terminology  



 An accumulation of training and non-training stress

 resulting in a short-term decrement in performance

 capacity with or without related physiological and

 psychological signs and symptoms of overtraining in

 which restoration of performance capacity may take from

 several days to several weeks. 

Overreaching 

Kreider, Fry, & O’Toole (1998) 



 An accumulation of training and non-training stress

 resulting in a long-term decrement in performance

 capacity with or without related physiological and

 psychological signs and symptoms of overtraining in

 which restoration of performance capacity may take from

 several  weeks to months. 

Overtraining 

Kreider, Fry, & O’Toole (1998) 



Overtraining 

Lehmann et al. (1999) 



Possible presentation of the different stages of
 training, overreaching, and overtraining-syndrome 

Meeusen et al. (2006) 



•  Impaired performance 
•  Lack of super compensation 
•  Increased resting heart rate 
•  Weight loss 
•  Loss of appetite 
•  Increased vulnerability to injuries 
•  Hormonal changes 
•  Feeling of depression 
•  General apathy 
•  Decreased self-esteem, emotional instability 
•  Restlessness, irritability 
•  Disturbed sleep 

Selected indicators of overtraining 



•  Elimination of all factors which increase the likelihood of
 overtraining 

•  Use of psycho regulative techniques 

•  Early detection of overtraining through diagnostic tools 

Overtraining prevention 



•  Rating of Perceived Exertion 

•  Profile of Mood States 

•  Recovery-Stress Questionnaire for Athletes 

Diagnostic / Monitoring tools  



What is it all about? 

•   Education for athletes and coaches 

•   Self-responsibility 

•   Honesty first 
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•  Very quick and economical (one-item questionnaire) 
•  Frequently used (sport medical studies) 
•  Easy data collection 
•  Relationship between training load and perceived exertion 

•  Covers just one dimension 
•  No recommendation for intervention 
•  No explanation of the cause of exertion  

Disadvantages: 

Advantages: 

Advantages / disadvantages of the RPE 
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 Measures total mood disturbances 

• Tension 

• Depression 

• Anger 

• Vigor 

•  Fatigue 

• Confusion 

P O M S 



Iceberg Profile (POMS) 

„Iceberg Profile“ 



 POMS profile 

Overtraining = Exhaustion 



Disadvantage: 

Advantages: 

Advantages / disadvantages of the POMS 
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- Sport for Athletes 



Sample item of the RESTQ-Sport 



Sample item of the RESTQ-Sport 



RESTQ-Sport scales and sample items 

Kellmann & Kallus  (2001) 



RESTQ-Sport scales and sample items 

Kellmann & Kallus  (2001) 



Internal consistencies of the RESTQ-Sport 



American swimmers 

Kellmann et al. (1998) 

t-Test:  
*: p < .05 
**: p < .01  
***: p < .001  

N = 21; NCAA Division I 
Age MW: 19.43 years; SD: 1.25  



Training load per day 
German Junior National Rowing Team 1998 

T1: arrival at training camp 

T2, T3, T4: during training camp 

T5: two days before preliminaries 

T6: day after preliminaries 

Kellmann et al. (2001) 



Median and quartiles for creatine kinase 
German Junior National Rowing Team 1998 

Kellmann et al. (2001) 



RESTQ-Sport scale Fatigue 
German Junior National Rowing Team 1998 

Kellmann et al. (2001) 
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RESTQ-Sport scale Being in Shape 
German Junior National Rowing Team 1998 

Kellmann et al. (2001) 
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Recovery-stress state 
Estonian Rowers 

MANOVA with repeated measurement 
Time effect for stress (F(5,35) = 5.9; p < 0.005) 
Time effect for recovery (F(5,35) = 2.91; p < 0.027) Mäestru et al. (2006) 



RESTQ-Sport profile for a female rower 
and the area of tolerance for the total group 
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Track and Field Athlete 



Track and Field Athlete 



rower B 
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Recovery-stress state for two rowers at 
T4 (broken line) and at time T5 (solid line) 



Recognizing the symptoms and 
Strategies for Coaches 

•  Step 1: Know the symptoms of overtraining 

•  Step 2: Increase level of athletes’ self-awareness 

•  Step 3: Model and teach the value of recovery 

•  Step 4: Keep training fun and sport in perspective 

Peterson (2003) 



AFL-Coaches AFL-Players 

Before Christmas break 



AFL-Coaches AFL-Players 

After Christmas break 



Effects of intervention on recovery 

speed up recovery 



•  It is not bad to be high on stress as long as the person
 knows how to recover 

•  Recovery periods must be part of the training plan 
•  Recovery is individually specific 

•  Monitoring of the recovery-stress state is important 
•  Self-responsibility 
•  Honesty first 

•  Education for athletes and coaches 
•  Feedback 

Summarizing discussion 


