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Figure 1 

Exercising at different intensity levels induces fatigue to the musculoskeletal, nervous and metabolic system. In sports medicine, cryotherapy, as a post-
exercise intervention, has been investigated by means of subjective ratings, such as delayed-onset muscle soreness (DOMS) and ratings of perceived 
exertion (RPE) and objective recovery characteristics, such as creatine-kinase (CK), lactate levels, interleukine-6 (IL-6) and C-reactive protein (CRP). The 
mechanism of cryotherapy for recovery is predominantly attributed to its vasoconstrictive effect, which reduces the inflammation reactions through a decrease 
of the cell metabolism. The aim of this study was to determine the effects of cryotherapy compared to non-cooling, passive recovery interventions on 
subjective (DOMS and RPE) and objective (CK, lactate-levels, IL-6 and CRP) recovery characteristics after exhaustive exercise protocols up to 96 hours.  

INTRODUCTION 

CONCLUSION 
Cryotherapy had a significant effect of attenuating the subjective 
recovery characteristics up to 96 hrs.  
Cold water immersions achieved significant better effects 
compared to the other cooling interventions (cold pack, cold air, 
whole body cooling). The mean temperature of the studies, 
showing significant results, favouring cryotherapy compared to the 
passive recovery intervention, was 10 °C (range: 5 to 13 °C).  
The reported and suggested cooling time for alleviating the 
subjective symptoms is 13 min (range: 10 to 24 min).  

 
In Fig.1, the pooled data revealed, that cryotherapy alleviated the 
subjective symptoms of DOMS significantly after 24 hrs (Hedges‘ g: 
-0.75, 95% CI: -1.20 to -0.26) up to 96 hrs (Hedges‘ g: -0.71, 95% 
CI: -1.10 to -0.33) of recovery. A significant difference in lowering 
the symptoms of RPE could only be observed after 24 hrs of 
recovery, favouring cryotherapy compared to the control conditions 
(Hedges’ g: -0.95, 95% CI: -1.89 to -0.004). There was no evidence, 
that cooling affected any objective recovery variable significantly  
during a 96 hrs recovery period. A high risk for performance and 
detection bias could be observed. However the risk of attrition, 
reporting and other bias was low (Fig.2).  

RESULTS 

Despite the detailed analysis, it must be viewed with caution 
because the overall performance and detection bias was high. 
Furthermore a moderate to high study heterogeneity could be 
observed.  
It has to be evaluated if common cooling procedures have either a 
real physiological effect on muscle tissue or mainly are due to 
placebo effects. Body composition, such as the amount of adipose 
tissue, training status and affected cooling surface of the skin seem 
to influence the effect of cooling.   

DISCUSSION 

 
A total of n = 36 articles were processed in the quantitative synthesis. To establish the research question, the PICO-model, according to the PRISMA 
guidelines was used. The Cochrane‘s risk of bias tool was used for the quality assessment. The pooled results are presented in four subcategories, based on 
the follow up time (24, 48, 72, 96 hrs). Subgroup analyses or univariate meta-regression analyses were performed to assess the potential influence of 
different co-variates, such as cooling modality, sex and cooling temperature on the pooled effect size. Meta-analyses were conducted, using a random effects 
model (specified a priori). Confidence interval (CI) was set at 95 %.   

METHODS 


