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Regular resistance training (RT) is recommended for older adults to help offset age-induced declines 
in neuromuscular performance (e.g. power, force and velocity). However, there is limited research 
comparing the kinetics (force) and kinematics (velocity and power) of different types of RT 
contractions, and specifically concentric only (CON-ONLY) and eccentric-concentric (ECC-CON) 
contractions aiming to throw the load as far as possible. 

PURPOSE: To compare the kinetics and kinematics of ballistic contractions performed as CON-ONLY 
(explosive concentric contraction performed from rest) vs ECC-CON (a prior controlled eccentric 
lowering of the load followed by an explosive concentric contraction) in an older adult population. 

METHODS: Twelve healthy active older adult males (age: 66±5 yrs; height: 1.81±0.1 m; body mass: 
78.5±11.0 kg; activity: 2175±1450 MET·min·week) completed 3 sessions (1 familiarisation and 2 
measurement) using an instrumented isoinertial (30°) leg press dynamometer that facilitated 
recording of force and displacement that were used to derive velocity and power. Participants 
performed a series of attempts using both types of contraction (CON-ONLY and ECC-CON: 
counterbalanced) with a range of loads in ascending order during each measurement session (day 1: 
20, 35 and 50; day 2: 50, 65 and 80%1RM). 

RESULTS: No main effect for contraction (p>0.05) was found for peak power or peak velocity across 
loads. A main contraction effect was found for peak force (p=0.012), with post hoc analysis revealing 
no difference (p>0.05) between contractions at any load. A main effect for contraction type was 
found for mean power (p=0.016) and mean velocity (p<0.01), with post hoc analysis revealing that 
mean power was higher for ECC-CON at 65% (310 vs. 430W, +23.0%, p<0.01) and 80%1RM (229 vs. 
337W, 47.3%, p<0.01). Mean velocity was higher in ECC-CON across all loads (+13.7 - 49.5%; 
all p<0.01). 

CONCLUSIONS: CON-ONLY and ECC-CON ballistic contractions produced similar peak neuromuscular 
performance in an older adult population. However, ECC-CON contractions involved greater mean 
power and mean velocity. In conclusion, it may be beneficial for older adults to perform ECC-CON 
contractions as they provide equivocal peak neuromuscular performance as CON-ONLY, but superior 
mean neuromuscular performance. 
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