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Introduction

Methods

Accentuated eccentric loading (AEL) is a training method that applies
greater loads during the eccentric (braking) phase of a movement
compared to the concentric (propulsion). (4). To be considered AEL,
the weight release during the transition phase needs to have limited
disruptions to the mechanics of the movement being performed.
Researchers have found that AEL can be beneficial to muscle
architecture properties, strength, power, speed, and overall
performance (1, 2). Further researches have considered the role of
strength in AEL. Researchers have determined that stronger
individuals may require heavier eccentric loads to maximize
concentric performance compared to weaker individuals (3). While
these studies may provide a starting point, further research is
needed to indicate the role relative strength plays on braking
impulse at different loads.
The purpose of this study was to examine the relationship between
relative strength and braking impulse during AEL back squats in
resistance-trained women. It was hypothesized that significant
relationships between relative strength in women and braking
impulse exist will across multiple loading conditions.

• 13 resistance-trained women (age = 23.7 ± 2.7 years, height =
166.4 ± 6.8 cm, body mass = 70.5 ± 8.7 kg) with previous back
squat experience participated in two testing sessions.

• The first session was used to determine the 1RM back squat,
calculate relative strength, and familiarize the subject with AEL
weight releaser hooks.

• The second session required the subjects to perform sets of
three back squat repetitions each with 50, 60, 70, 80% of their
1RM. The eccentric phase of the first repetition of each set was
performed with a load equivalent to 110% of their 1RM using
weight releasers.

• Participants stood on a Bertec force plate as they
completed the first repetition with the AEL hooks on the bar
and the second and third repetitions with the weight
having dropped off.

• Braking impulse of each repetition was calculated as the
product of braking mean force and duration and the average
performance across repetitions were used for correlational
analysis.

• Pearson correlation coefficients (r) and coefficients of
determination (R2) were used to examine the relationships
between relative back squat strength and braking impulse
produced.

Results Conclusions
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• Significant relationships existed between relative BS strength and
the braking impulse produced during AEL BS sets performed with
a concentric load of 50, 60, and 70% 1RM, but not during the set
with 80% 1RM.

• Moderate to very large relationships existed between relative BS
strength and the braking impulse characteristics produced during
AEL BS.

• 38.9, 55.5, 50.8, and 21.2% of the braking impulse variance was
explained by relative BS strength when the concentric phase was
performed with 50, 60, 70, and 80% 1RM, respectively.

• The current results suggest that greater relative BS strength may
have a positive effect on the braking stimulus experienced during
AEL BS sets in resistance-trained women.

• Practitioners should be cautious when interpreting these results
as smaller portions of braking impulse variance were explained
at the lightest and heaviest load combinations examined.
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Table 1. Descriptive statistics and relationships between relative 
back squat strength and the braking impulse produced during 
accentuated eccentric loaded back squat sets.

Notes: Pearson correlation coefficients (r) and coefficients of determination (R2)
values relate to relative back squat strength. 110-50 = 110% 1RM eccentric and
50% 1RM concentric; * = statistically significant at the p ≤ 0.01 level

Figure 2. Weight releasers falling off during the transition from 
eccentric to concentric during the bottom position of the squat.

Figure 1.Starting position of the participant on the force platform 
after unracking the bar with weight releasers. 
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