The effects of an accentuated eccentric load drop jump training program on neuromuscular performance
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Headline

subjects completed three DJs from a height of 52cm onto the
SwiftSpeedMat (30 seconds between jumps). The variable of
interest during these DJs was jump height (cm). The means
of the three jumps were used in further analysis. After a final
five-minute rest period, each subject’s peak force (PF) was assessed utilising the Exerbotics squat device using the method
described previously (14).
At the end of testing, all subjects completed AEL DJs with
a load of 20% BM (Two sets of eight repetitions). This was
done to ensure the subjects were familiar with the AEL DJ
exercise before commencing training.

P

reviously it has been reported that the use of drop jumps
(DJs) improves sprint (1-3), agility (4), 2.4 km time trial
(2), jumping (2, 5-8), throwing (9) performance and acute
1RM back squat strength (10). A method which can increase
the intensity of a DJ is the addition of load during the eccentric portion of the exercise only, termed accentuated eccentric loading (AEL) (11). Previously Bridgeman et al. (12)
reported that 5 DJs with an AEL of 20% body mass (BM) resulted in acute enhancements in subsequent countermovement
jump (CMJ) jump height and peak power (PP). However, to
date, no one has investigated the use of an AEL DJ as part of
a longer-term training programme.

Training intervention
During the training intervention, the subjects were randomly
assigned to one of two groups. One group completed resistance
training with unloaded DJs (n = 3) and the other completed
AEL DJs (n = 5). All subjects attended ≥90% of the training sessions during the intervention period. The AEL DJs
were completed as usual but when each subject hit the bottom position of the CMJ (thighs parallel to the ground) the
dumbbells providing the AEL (20% of each subjects BM) were
released allowing the subjects to complete the concentric phase
of without additional load. This 20% load was based on the
previous finding by Bridgeman et al. (12) that this resulted

Aim
This case study aimed to investigate the effects of a four-week
training block of AEL DJ training on strength, jump performance, speed and change of direction (COD) performance.

Methods
Athletes. Eight strength-trained male academy rugby union
athletes (mean ± SD; age: 18.7 ± 1.0 years; height: 180.5
± 5.9 cm; mass: 92.7 ± 10.7 kg; 1RM squat relative to BW
= 1.65 ± 0.24) volunteered to participate in this study. All
subjects provided written informed consent and the Auckland University of Technology Ethics Committee approved this
study.

Design
Speed and Change of Direction Assessment. Subjects initially
completed a dynamic warm-up followed by three maximal 30m
sprints. SWIFT Speedlight gates (Speed Light V2 gate, Swift,
Wacoi, QLD, Australia) were set up at the start line and at 10
and 30m to capture timing splits. The mean times for the 10m
and 30m splits were then calculated. After five minutes, the
subjects then completed four 5-0-5 runs in a randomised order as described previously (13). The mean times for each leg
were calculated, and the fastest COD leg was used for further
analysis.
Jump and Strength Assessment (48 hours later).After a
warm-up subjects completed three CMJ and three squat
jumps (SJ) (15 seconds between jumps, 3 minutes between
conditions). All jumps were completed utilising the SwiftSpeedMat (Swift, Wacoi, QLD, Australia) the mean jump
height (cm) was used in further analysis. After a rest period,
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Table 1. Group performance variables before and after the
training interventions
1
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Table 2. Targets for each subject based on initial pre-intervention testing and test results achieved post intervention highlighting improvements

Table 3. Individual subjects concentric and eccentric peak force production (N)
in the greatest acute enhancement in CMJ performance. The
52cm drop height utilised during the intervention was based
on our previous finding that this resulted in minimal exerciseinduced muscle damage with a 20% AEL (15). The training
intervention is provided here.

The following calculation was used to determine targets for
each subject post intervention:
Individual best pre-intervention performance in a test +/(individual best pre-intervention performance in a test *
((overall mean group CV for each test * 2) * 100)).
+ for jump tests and PF tests – for speed tests and COD
tests

Results
Statistical Analysis

Group Results. Post intervention the AEL DJ group had an
increase of 13.2% and 13.8% in concentric and eccentric PF
respectively. Compared to 9.4% and 7.3% in the unloaded DJ
group. The AEL group had an increase of 13.0% and 14.8%
in the CMJ and SJ, respectively. Whilst the unloaded group
showed an increase of 6.4% and 12.5%. The AEL group had
a mean decrease in 10m sprint time of 2.2% compared to a
0.5% increase in the unloaded group. When examining the
30m sprint the AEL group achieved a 2.0% decrease in time
compared to no mean change in the unloaded group. In the

Descriptive statistics (mean ± SD) were calculated for all the
dependent variables (Table 1). Due to the small number of
subjects in this study changes in the coefficient of variation
(CV) were used to calculate meaningful changes in individual
subjects performances (Table 2) from pre to post intervention
(16). This method was chosen as it accounts for the variation
between trials. Whereas Turner et al (16) propose that using
the smallest worthwhile change calculation may result in errors of measurement being recorded rather than real change.
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COD test, the AEL DJ group had a decrease in test time of
5.6% compared to 2.5% in the unloaded group.

a training program starting with a smaller volume (week 1 –
four sets of eight repetitions twice a week) before progressing
to higher volumes as training progresses (week 4 – four sets of
12 repetitions twice a week) is recommended (see appendix).

Individual Results. Utilising the methods described by Turner
(16) meaningful changes were calculated for each individual
subject. These targets and whether the subjects achieved
them are displayed in table 2. The results of each subject’s
post intervention PF testing are displayed in table 3.

Limitations
The authors acknowledge that the sample size in this current
study was small. A combination of factors such as injury and
developmental players being called up to the first team contributed to this small sample size. However, this case study
adds to the literature, as it is the first to investigate the chronic
effects of an AEL DJ program.

Discussion
This case study investigated the effects of a short AEL DJ
training intervention. Improvements in jump performance
were found post intervention in both groups in agreement with
studies which have utilised the DJ as part of a training intervention (17, 18). One explanation for the greater jumping
improvements in the AEL group compared to the unloaded
group (13% vs 6.4% CMJ and 14.8 vs 12.5% SJ) is that during the four week training period they were exposed to greater
eccentric loads, which resulted in greater enhanced neural excitability and selective recruitment of high threshold motor
units (19). This may have resulted in the subjects being able
to utilise these high threshold motor unit to a greater degree
post training and therefore perform better during explosive
movements such as the CMJ. Another possible explanation is
that improved eccentric control and coordination as a result of
exposure to AEL enhanced performance in stretch shortening
cycle (SSC) function by modulating the eccentric phase of the
movement during the CMJ (20).
Studies have reported enhancements in DJ performance (DJ
height and RSI) after a DJ training intervention (17, 21). In
agreement with these findings, the current study also found
changes in DJ height post training in both groups and RSI
in the AEL group (table 1). Previously Antonio et al. (18)
reported that vertical unilateral DJs showed greater improvements in vertical jump height and horizontal, unilateral DJs
showed greater enhancements in sprint and COD performance
(18). The authors concluded that force orientation should be
a key consideration when planning the inclusion of plyometric
activities (18). Although meaningful individual improvements
in the AEL groups speed occurred the magnitude of the overall groups improvements was small (2.2% and 2% at 10 and
30m respectively) in comparison to the improvements seen in
vertical jump performance. Therefore, it is proposed that future research may wish to investigate the effects of AEL during
horizontal-orientated DJs.
Previously Spiteri et al. (22) investigated the relationships
between eccentric strength and COD performance reporting
a strong relationship between them. The authors concluded
that the ability to tolerate greater eccentric loads might result
in improved COD performance (22). When examining the results of this current study, the subjects in the AEL group had
the greatest increases in eccentric PF (13.8% vs 7.3%) and
also the greatest improvement in COD performance. However, it should be noted that the subject in the AEL group
with the largest individual increase in eccentric PF (27.4%)
did not achieve any meaningful change in his COD performance. Therefore, more research is required to examine the relationships between eccentric force production and COD performance.
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