
 

Abstract 

Title: Effect of rest duration in explosive strength training of lower extremities 

Objectives: This dissertation aims to: i) review the effects of rest durations in explosive 

strength training of the lower extremities; ii) test how different inter-repetition rest durations 

impact acute onset of fatigue-related performance changes during repeated jumps; iii) assess 

the effect of impact forces on cumulative fatigue in intermittent vertical jumps; iv) compare 

the take-off and landing parameters of three common plyometric exercises. 

Methods: A systematic literature review and two quasi-randomized cross-over data collections 

were conducted. The review screened four databases for studies on rest durations in jump 

training, including healthy participants of any age, gender, or training level. The first data 

collection involved 20 recreationally trained men performing three types of jumps: 

countermovement jumps (CMJ), hurdle jumps (HJ), and box jumps (BJ). Ground reaction 

forces, movement velocities, and displacements were measured. The second data collection 

measured heart rate, blood lactate concentration, and localized muscle contractile properties 

before and after 50 CMJs with varying inter-repetition rest durations (0 to 12 seconds) in 14 

recreationally trained men. Velocities, displacements, and rating of perceived exertion (RPE) 

were also recorded. Post hoc correlation and subgroup analyses were performed to explore the 

relationship between jumping performance and participant characteristics. 

Results: The review showed that manipulating inter-repetition and inter-set rest intervals, as 

well as using rest redistribution can reduce performance loss in demanding plyometric sessions 

with specific rest requirements depending on other training parameters (e.g., training volume), 

age, and training status. However, forming a recommendation of specific rest durations was 

not possible. Our empirical data suggested that CMJ, HJ, and BJ share similar key take-off 

characteristics (i.e., concentric velocity, peak vertical and resultant force, rate of force 

development, and total impulsion time), with differences including smaller horizontal force 

and deeper countermovement in CMJ and lower impact forces in BJ. Outcomes from 30 

repeated jumps did not show benefits of reduced impact forces in preventing performance loss 

due to cumulative fatigue, although thus effect may have been masked by experimental 

limitations. Inter-repetition rest durations of 0 to 4 seconds reduced fatigue-related changes, 

including jump height, take-off velocities, heart rate, blood lactate concentration, muscle 

contractile properties, and RPE. Correlation and subgroup analyses found some significant 



 

relationships and differences tied mainly to maximal strength and jumping abilities of our 

samples, but these findings are tentative due to small sample sizes. 

Conclusion: As little as 4 seconds of inter-repetition rest can effectively mitigate performance 

losses in explosive strength training of lower extremities, making long inter-set rest intervals 

unnecessary. Optimal inter-repetition rest intervals could enhance training by maintaining 

performance over larger training volumes, reducing recovery time, and increasing efficiency 

by preventing over-resting. Our findings may apply to other common plyometric exercises like 

HJ and BJ due to many kinetic similarities to CMJ. The effect of impact forces on fatigue-

related onset of performance losses in repeated jumps remains unclear. More research should 

follow to gain more detailed insights into the effects of very short inter-repetition rest intervals 

between 0 and 4 seconds, long-term training effects, and validate our results with larger and 

more diverse samples. 
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