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Welcome to the July 2018 edition! 
As always, there are 3 parts to the 

monthly magazine. It starts with reviews 
of studies of strength training, moves onto 
reviews of investigations into athletic per-
formance, and finishes with a section on 
hypertrophy. This month is all about com-
paring different types of training, whether 
that is heavy or light loads, high or low vol-
umes, short or long muscle lengths, or re-
sisted and assisted sprints. In the strength 
training section, a comparison between 
high and low volumes of eccentric suggests 
that while higher volumes are superior for 
hypertrophy, they may not help enhance 
gains in eccentric strength.

In the same section, a comparison of the 
biomechanics of concentric-only and eccen-
tric-concentric bench press reveals that ec-
centric-concentric exercises display greater 
peak forces at long muscle lengths, while 
concentric-only exercises achieve greater 
peak forces at short muscle lengths. These 
differences may lead to different adapta-
tions after long-term training.

There were a couple of very good hypertro-
phy studies this month that also involved 
comparisons between different training 
methods. One important study compared 
the long-term effects of strength training 
for the triceps brachii using exercises that 
stretched the muscle to either moderate 
or long muscle lengths. Unlike studies that 
have compared similar training programs 
for lower body muscles, this study found 
no superior effect of training at long mus-
cle lengths. To this extent, the finding was 
in agreement with another recent study for 
the same upper body muscle group. This 
suggests that not all muscles will benefit 
from being loaded at long muscle lengths 
during bodybuilding. It is possible that the 
best strength curve for an exercise may 
depend on the way in which the internal 
moment arm length of a muscle changes 
with joint angle.
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Comparing the effects of eccentric 
training and foam rolling on flexibility

Acute and chronic effects of foam rolling vs eccentric exercise on ROM and 
force output of the plantar flexors. Aune, A. A., Bishop, C., Turner, A. N., Pa-
padopoulos, K., Budd, S., Richardson, M., & Maloney, S. J. (2018). Journal of 
Sports Sciences, 1-8.

Research has often shown that eccentric training 
produces long-term increases in flexibility, most 

likely by increasing muscle fascicle lengths. Even so, 
this training method is often ignored for this purpose 
in the wider fitness industry. In contrast, foam 
rolling is often put to use for the purpose of increas-
ing flexibility, but the majority of research has only 
demonstrated temporary changes, and there is far 
less research supporting long-term improvements. 
Moreover, the mechanisms that alter flexibility after 
foam rolling remain unclear. 

Key findings
In academy soccer athletes undergoing regular soccer training, foam rolling and eccentric 
exercise caused transitory increases in flexibility that lasted up to 30 minutes post-inter-
vention. Only eccentric training caused significant long-term increases in flexibility, but 
there was also a non-significant trend for foam rolling to produce a similar effect. 

Practical implications
Eccentric training programs can be used to produce long-term increases in flexibility to a 
greater extent than foam rolling, in young athletes. Additionally, either eccentric training 
or foam rolling can be used to increase flexibility transiently, such as before a workout or 
before a sports practice.



Background



 

OBJECTIVE To compare the transitory (post-workout) and long-term (post-training) 
effects of eccentric exercise and foam rolling on flexibility, maximum 
isometric strength, and reactive strength index, in soccer athletes.

 

Flexibility: By peak dorsiflexion angle in a 
weight-bearing lunge against a wall, mea-
sured using an incline goniometer. Measure-
ments were taken at 30 minutes post-work-
out, and after 4 weeks of training.

Effects of a single bout
There were significant increases in peak dor-
siflexion angle of 3.4° (9%) and 2.5° (7%) 
after foam rolling and eccentric exercise, 
respectively. The changes were not signifi-
cantly different between interventions.

Effects of training
There was a significant increase in peak dor-
siflexion angle of 5.1° (14%) after eccentric 
exercise, and a nearly significant increase in 
peak dorsiflexion angle of 2.6° (7%) after 
foam rolling. However, the changes were not 
significantly different between interventions.

Maximum isometric plantar flexion 
strength: During a maximal voluntary iso-
metric contraction (MVIC) on a force plate.

Maximum isometric plantar flexion strength 
did not change in either group either at 30 
minutes post-workout or after 4 weeks of 
long-term training.

Reactive strength index (RSI): As flight 
time divided by contact time in a 1-leg ver-
tical drop jump, performed after stepping off 
a 20cm box onto a force plate.

RSI was not altered at 30 minutes 
post-workout, but increased after long-term 
training. However, the changes were not 
significantly different between interventions. 
Since there was no control group that only 
performed soccer training, this effect might 
have resulted from the soccer activities per-
formed during the 4-week period.

23 academy soccer play-
ers, aged 18 ± 1 years, 
allocated into a foam 
rolling group and an ec-
centric training group  

INTERVENTION 

MEASUREMENTS RESULTS

POPULATION

SUMMARY
     In academy soccer athletes undergoing regular soccer training, foam 
rolling and eccentric exercise both caused transitory increases in flexibility that lasted up 
to 30 minutes post-intervention. Only eccentric training caused significant long-term in-
creases in flexibility, although there was also a non-significant trend for foam rolling to 
produce a similar effect.

The foam rolling intervention involved 3 bouts of 60 seconds of 
gastrocnemius foam rolling while seated on the ground, applying 
as much pressure as possible, using a self-selected rolling 
tempo, and taking 30 seconds of rest between bouts. Eccentric 
training involved 3 sets of 15 reps of a bodyweight, 1-leg heel 
drop exercise on a 30cm box, lowering for 6 seconds in each rep, 
moving to the point of maximal stretch, and taking 30 seconds of 
rest between reps. Each intervention was performed daily before 
soccer training for 4 weeks.



Analysis

This study reported that among acade-
my soccer athletes undergoing regular 

soccer training, foam rolling and eccentric 
exercise both caused transitory increases 
in flexibility that lasted up to 30 minutes 
post-intervention. 

Although many people remain skeptical of 
foam rolling, the literature overall demon-
strates that it routinely produces a tran-
sitory increase in joint flexibility, which 
remains for up to 30 minutes, and which 
affects not only the treated muscle group 
but other, non-local muscle groups as well 
(1 – 10). In this way, foam rolling behaves 
much like static stretching (11). Even so, 
not all studies have reported such effects 
(12,13,14), and it seems likely that these 
transitory increases in joint range of mo-
tion are smaller than can be achieved by 
traditional, static stretching (15). 

In contrast to the large amount of research 
that has been done into the transitory ef-
fects of foam rolling, little work has been 
done on the long-term effects (1). Conse-
quently, this study provides important find-
ings, showing that long-term exposure to 
foam rolling produces only small, non-sig-
nificant increases in joint range of motion, 
while eccentric training produces a much 
larger, significant increase. Static stretch-
ing also produces transitory and long-term 
effects on flexibility, likely through increas-
es in stretch tolerance (16), although some 
changes might also occur because of in-
creases in fascicle length, especially when 
the stretching involves deliberate, pro-
gressive overload (17). Since foam rolling 
increases pressure pain thresholds (18,19) 
and has non-local effects (2), it is likely 
that it also increases flexibility by increas-
ing stretch tolerance (1).



Analysis

Conclusions
In academy soccer athletes undergoing 
regular soccer training, foam rolling and 
eccentric exercise both caused transitory 
increases in flexibility that lasted up to 
30 minutes post-intervention. Only ec-
centric training caused significant long-
term increases in flexibility, although 
there was also a non-significant trend for 
foam rolling to produce a similar effect.

Practical implications
Eccentric training programs can be used 
to produce long-term increases in flexibil-
ity to a greater extent than foam rolling, 
in young athletes. Additionally, either 
eccentric training or foam rolling can 
be used to increase flexibility transient-
ly, such as before a workout or before a 
sports practice.

When performed with maximal ef-
fort on each rep and/or appropriate 

progressive overload, eccentric training 
typically increases maximum isometric 
strength and flexibility (20), which almost 
certainly arises in part due to increases 
in muscle fascicle length. In addition, ec-
centric overload training with the flywheel 
squat and leg curl exercises has been 
shown to improve the ability to brake when 
performing rapid decelerations in sporting 
movements (21), and eccentric training 
using a leg press has been found to in-
crease drop jump height (22). These im-
provements likely occur because eccentric 
training causes unique adaptations that 
enhance the ability to exert force specifi-
cially while muscles are lengthening, which 
increases the active stiffness of the mus-
cle, and reduces the time required to come 
to a stop, before accelerating again in the 
opposite direction.

Consequently, the findings of this study 
regarding the long-term effects of eccen-
tric training were only partly expected. The 
increases in flexibility were anticipated, but 
the lack of change in maximum isomet-
ric strength, and the similar increases in 
reactive strength index (RSI) in the foam 
rolling and eccentric training groups were 
not. The failure to improve maximum iso-
metric strength and RSI to a greater extent 
than foam rolling may have been caused 
by the lack of progressive overload in the 
eccentric training program, which involved 
a bodyweight single-leg heel drop with no 
additional weight or increase in reps pro-
grammed during the 4-week period. It 
seems probable that an eccentric training 
program involving progressive overload 
would have achieved increases in maxi-
mum isometric strength, and a program 
that targeted the quadriceps would have 
improved RSI more than foam rolling.
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