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ACUTE EFFECTS OF PRE-EXERCISE FOAM
ROLLING IN ADDITION TO DYNAMIC
STRETCHING ON ANAEROBIC POWER!?

ABSTRACT

Recently, self-myofascial release with foam roller has become an increasingly popular
method and commonly used both before and after a workout. However, there are
limited studies demonstrating the efficacy of foam rolling on anaerobic power. The
aim of the current study was to determine the acute effects of pre-exercise foam roller
intervention in addition to dynamic stretching on anaerobic power. Twenty-one
healthy collegian students [13 men (age: 20.43+1.53 years, height: 176.84+8.23 cm,
weight:: 74.89+15.72 kg) and 8 women (age: 21.32+1.62 years, height: 170.79+9.02
cm, weight: 67.98+13.62 kg)] were volunteered to participate in the current study. The
participants performed a dynamic stretching or the foam rolling intervention in addition
to dynamic stretching and then performed anaerobic power test (Wingate) with two
days interval. The paired t-test was used to compare two protocols. Peak power
(respectively, 889,50£232,80 vs 793,71+£224,84 Watt, p<0.01, respectively ) and
average power (608,11+132,46 vs 578,56+120,35 Watt, p<0.05, respectively) were
significantly greater after foam rolling intervention in addition to dynamic stretching
when compared with dynamic stretching in the male group. However, there were not
significant differences in the female group. As a conclusion, it was seen that as a
warm-up pre-exercises foam roller intervention in addition to dynamic stretching was
more effective on anaerobic power than dynamic stretching without a foam roller in
the male group.
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ANTRENMAN ONCESI DINAMIK ISINMAYA
EK OLARAK YAPILAN FOAM ROLLER
UYGULAMASININ AKUT GUC CIKISI
UZERINE ETKILERI

OZET

Son yillarda foam roller cihazi ile yapilan self-miyofasyal gevsetme yontemi
antrenmandan 6nce ve sonra yaygin olarak kullanilmaya baslanmistir. Fakat foam
roller ile yapilan self-miyofasyal gevsetme ydnteminin anaerobik gli¢ Uzerine olan
etkilerini gosteren sinirli sayida c¢alisma bulunmaktadir. Bu galismanin amaci
antrenman oOncesi dinamik 1sinmalara ek olarak yapilan foam roller uygulamalarinin
anaerobik gug Uzerine akut etkilerinin belirlenmesidir. Calismaya yirmi bir Universite
ogrencisi [13 erkek (Yas: 20.43%1,53 yil, boy: 176.84+8.23 cm, kilo: 74.89+15.72 kg)
ve 8 kadin (yas: 21.32+1.62 yil, boy: 170.7949.02 cm, kilo: 67.98+13.62 kg)] gonullt
olarak katilmigtir. Katilimcilar iki gin arayla 6énce dinamik 1sinma sonra dinamik
Isinmaya ek olarak foam roller uygulamasi ve uygulamalardan sonra anaerobik gii¢
(Wingate bisiklet testi) testini gerceklestirmislerdir. Uygulatilan protokoller sonrasi
anaerobik gu¢ degerlerinin istatistiksel olarak kargilastirimasinda paired t-test
kullaniimisgtir. Dinamik 1sinmaya ek olarak self-miyofasyal gevsetme yodntemi
uygulatiimis erkek gruptaki zirve gi¢ (siraslyla 889,50+232,80 karsin 793,71+224,84
Watt, p<0.01) ve ortalama gug¢ (608,11+132,46 karsin 578,56+120,35 Watt, p<0.05)
degerleri sadece dinamik 1sinma yapmis gruptan anlamli derecede fazla
bulunmustur. Kadin katilimcilar tGzerinde herhangi bir anlaml fark tespit edilmemistir.
Sonug olarak egzersiz éncesi dinamik 1sinmaya ek olarak self-miyofasyal gevsetme
yontemi uygulayan katilimcilarin, sadece dinamik isinma uygulamig katilimcilara gére
glc parametrelerinin anlamli derecede daha yuksek oldugu tespit edilmigtir.

Anahtar Kelimeler: Foam roller, Miyofasya, Anaerobik gii¢, Dinamik streching
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INTRODUCTION

An aim of a pre-exercise warm-up event is
to maximize athletic performance. Warm-
ups are generally including a low intensity
aerobic activity (ie. running, cycling),
stretching type (static, dynamic or mix),
and sport-specific activities'®. The goal of
the low intensity aerobic exercise is to
increase the body temperature 1-2°C3940,
The increased temperature in muscle and
body increases enzymatic cycling, muscle
compliance, and nerve conduction
velocity3°. Traditionally, static stretching
workouts are used as a second
component after submaximal aerobic
activity3®4°, and they usually include
extending an extremity to the end of its
range of motion (ROM) and keeping this
position for 15-60-sec®3*4°, It has been
suggested that static stretching can be
used as an effective method to increase
ROM?33°, However, there are many studies
demonstrating negative effect of static
stretching on muscular
performance®’8922 In contrast to static
stretching, it has been determined that
dynamic stretching significantly improves
anaerobic performance such as, short
sprint, vertical jump, and agility because of
elevated “core” body temperature®® and
enhanced motor unit  excitability?°.
Therefore, it has been suggested that a
dynamic warm-up including dynamic
stretching should be used as a method to
improve athletic performance®®.

In the recent vyears, self-myofascial
release  (SMR) has become an
increasingly popular method to support
classical interventions in strength and
conditioning fields and commercial
gyms!31416 This current method has been
used by a foam roller (FR). The targeted
musculature is rolled and compressed
with the FR device'®?43” in which
individuals use their own body mass on
the device to exert pressure on the
affected soft tissues known as fascia by
varying body position. These muscles
groups mostly include the hip adductors,
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gluteal muscles, hamstrings, quadriceps,
calf muscles, and trapezius'® and they are
surrounded by the fascia which influence
flexibility and joint range of movement. It is
well known that using a foam roller makes
the fascia more flexible and breaks down
scar tissue and adhesions %,

While SMR has been generally seen as a
post-exercise therapeutic technique for
recovery and repair (e.g., soft tissue
restoration and vascular plasticity)229:34
more recently, it has been began to use
by the sports and exercise researches as
a pre-exercise technique to enhance
athletic performance®?®’. It has been
demonstrated that similar to dynamic
stretching self-myofascial release with FR
helps to reform muscle length—tension
relationships and allow for better warm-
up!?>%. The reason for this is that FR
leads to a rise of nitric oxide, myogenic
and endothelial dilation34. Therefore, pre-
exercise FR intervention may improve
performance because of myofascial
release by leading to increased
neuromuscular efficiency and mobility'#-16.

Consequently, many trainers and coaches
use myofascial release with FR as a pre-
exercise warm-up technique to improve
athletic performance3®. There are a lot of
studies using FR intervention as a pre-
exercise warm-up technique just alone
when they compared with series of
planking exercise?*, dynamic stretching®
28 static stretching'® 23, and control
group®. However, there has not been
enough information to evaluate pre-
exercise the FR intervention in addition to
a dynamic stretching on anaerobic power.
Therefore, we hypothesized that the FR
intervention in addition to the dynamic
stretching may be more effective on
anaerobic power when compared with
dynamic stretching without the FR. The
purpose of the current study was to
determine the effects of the pre-exercise
FR intervention in addition to dynamic
stretching on anaerobic power.
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METHODS

Experimental Approach to the Problem

All participants completed one day of
familiarizaton and two days of
experimental trials. First experimental trial
included of a dynamic stretching (DYN)
session followed by an anaerobic power
test. On the other experimental trial, the
participants performed dynamic stretching
in addition to the FR intervention (Trigger
point, USA) followed by the anaerobic
power test. The aim was to determine the
effects of foam rolling addition to DYN
stretching on a anaerobic power
compared with the control condition of
dynamic stretching without FR
intervention.

Participants

Twenty-one healthy collegian students
thirteen males (age: 20.43%£1.53 years,
height: 176.84+8.23 cm, weight:
74.89+15.72 kg) and eight females (age:
21.32+1.62 years, height: 170.791£9.02
cm, weight: 67.981£13.62 kg) volunteered
to participants in this study. The all
participants were recreationally active
(participating in regular physical activity at
least 2—3 times per week/ 1-2 hour a day).
The written information was obtained from
each participant. The study was approved
by the ethics committee of the Afyon
Kocatepe University with  approved
number 230 at the beginning of the study.

Procedures

Participants’  physical  characteristics
including body weight and height were
assessed using a stadiometer during the

familiarization session. Following the
familiarization session and physical
characteristics testing, subjects

participated in two separate experimental
sessions (DYN, DYN+FR). Sessions were
separated by three days. Two minutes
later after completing one of the sessions,
participants performed anaerobic power
test. Each of the sessions carried out at
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the same place and the same time of day.
All participants were asked to refrain from
physical activity and to follow similar diet
program during two days before
intervention session to minimize the effect
of increase caffeine intake carbohydrate.
Same external encouragement and
information was provided to approach for
maximal anaerobic power test for all
subjects in two sessions testing.

Stretching trials

DYN trial included of a 5-min low intensity
jogging at self-selected pace and a 10-min
of dynamic stretching. Dynamic stretching
consisted of the lower-limb muscle groups
(hip  flexors, gluteals, adductors,
guadriceps, hamstrings and
gastrocnemius). The intensity of the
movements progressed from moderate to
high intensity. The dynamic stretching was
performed for a duration of 30-sec with a
10-sec recovery period between each
exercise and was repeated two times on
each leg. Each technique was performed
bi-laterally with no rest period when
changing the limb. The dynamic stretching
exercises used were described by
Chaouach et al., (2010).

DYN+FR session also consisted of a 5-
minute low intensity jogging at self-
selected pace, a 5-min (once on each leg)
dynamic stretching (described above) and
5-min a variety of foam roller techniques
(Trigger point, USA). Similar to dynamic
stretching, the rolling process targeted the
lower-extremity muscle groups which
included gluteal region, the hamstring
region, and finally the calf region from the
supine body position. The same process
followed with the quadriceps/flexor region
from the prone body position. The
participants used their body mass by
rolling on the device to exert pressure on
each group of muscles. The process was
conducted at per 30-sec with 10-sec of
rest between muscle groups. Each
technique was performed bi-laterally with
no rest period when changing the limb.
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Figure 1: application of foam roller

Anaerobic power measurement

The participants performed anaerobic
power test (Wingate) after two different
pre-exercise sessions: DYN and DYN+FR.
Participants’ anaerobic  power was
assessed with a 30-sec Wingate test
using the Monark 894E Peak Bike
(varburg, Sweden). The variables
measured in anaerobic power included
average power output (APO) and peak
power output (PPO). During the
measurements, the participants were
encouraged to reach the best results.

Results

Table 1 outlines that peak power
(793,71+£224,84 vs 889,50+232,80 Watt,
p<0.001) and average power
(578,56+120,35 vs 608,11+132,46 Watt,
p<0.05) are significantly greater after FR
intervention in addition to dynamic
stretching when compared with dynamic
stretching without the foam roller in the
male group. However, there are no

Statistical Analysis

Statistical analysis was carried out on
SPSS 18.0 (Statistical Package for Social
Sciences, Chicago, IL, USA). All data
were expressed as mean and standard
deviation (Sd). Normality of the distribution
and homogeneity of variance were
calculated with the Kolmogorov Smirnov
test and Levene test, respectively. A
paired t-test was used for the comparison
of the peak power and average power
results of participants after DYN and
DYN+FR. An a priori alpha level of 0.05
was used to determine statistical
significance.

significant differences between foam
rolling intervention in addition to dynamic
stretching and dynamic stretching without
the foam roller in the female group.

Table 2 presents very high intraclass
correlation coefficient values for peak
power and average power in male (
respectively, 0.976 and 0.979, p<0.05)
and female participants (respectively,
0.931and 0.903, p<0.05).

Table 1. Results of participants for anaerobic power tests

Variables Male (n:13) Female (n:8)

DYN DYN+FR DYN DYN+FR
PP (Watt)  793,71+224,84  889,50+232,80** 437,31493,74  477,21£151,09
AP (Watt)  578,56+120,35 608,11£132,46* 298,28+52,42  317,10+66,81

*p<0,05; **p<0,01, PP: Peak Power, AP: Average Power
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Table 2. intraclass correlation coefficient of two warm-up protocols

Variables Male (n:13) Female (n:8)
DYN/DYN+FR DYN/DYN+FR

PP (Watt) 0.976* 0.931*

AP (Watt) 0.979* 0.903*

*p<0,05; **p<0,01, PP: Peak Power, AP: Average Power,

DISCUSSION

Many trainers and coaches use foam
rolling self-myofascial release technique
with foam roller as a pre-exercises
technique to improve athletic
performance®. While there are a lot of
studies used FR intervention as a pre-
exercise warm-up technique just alone,
there has not been enough information to
evaluate pre-exercise FR roller
intervention in addition to a dynamic
stretching. Therefore, the aim of the
current study was to determine the effects
of the pre-exercise foam rolling
There are limited studies examining the
pre-exercise foam roller intervention on
anaerobic muscle power in scientific
literature. In these studies, while most of
the them used the FR intervention without
combination with dynamic or static
stretching 1923243132 'only one study used
FR intervention in addition to dynamic
stretching®. Our results are in parallel
with Peacock et al. (2014) who compared
pre-exercise a total-body dynamic warm-
up in addition to a self-myofascial release
with foam rolling session with a total body
dynamic warm-up (DYN). They found that
there were significantly greater
performance scores after FR intervention
in additional to dynamic warm-up for
power (the standing long jump and
vertical jump and), agility, strength (1-RM
bench press), and speed when compared
to DYN session. However, they did not
find any differences for the sit and reach
test scores between DYN and SMR
conditions. Moreover, D'Andrea (2016)
demonstrated that isokinetic peak torque

intervention in addition to dynamic
stretching on anaerobic power. It was
hypothesized that the foam roller
intervention in addition to the dynamic
stretching will be more effective when
compared to dynamic stretching without
foam rolling on anaerobic power. In the
current study, we found that anaerobic
average and peak power were greater
after pre-exercise foam rolling
intervention together with the dynamic
stretching when compared with dynamic
stretching without foam rolling
intervention only in the male group.

significantly increased after the foam
roller intervention when compared with
the control protocol and the dynamic
warm-up protocol (p<0.01). In another
study, Halperin et al. (2014) examined the
effects of pre-exercise a FR intervention
and static stretching of the calf muscle on
maximal muscle power output. They
found that both interventions improved
ankle ROM. However, the FR increased,
and static stretching decreased maximal
force output during the post-test
measurements. This was an expected
result because there are a lot of studies
demonstrating negative effect of static
stretching on anaerobic muscle
powers.7:8.9.22,

In contrast to the current study, Healey et
al.,, (2014) compared pre-exercise a
series of planking and foam rolling
exercises on anaerobic power. However,
they did not find any significant
differences between FR intervention and
planking exercises on power, agility and
isometric squat force. Similarly,
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MacDonald et al. (2013) measured
guadriceps maximal voluntary contraction
(MVC) force 2-min before (as control
session), and then after 10-min a foam
rolling intervention. They did not find any
differences between two measurements.
In another study, MacDonald et al.,
(2014) investigated effect of foam-rolling
of the thigh and gluteal muscles on
vertical jump after 0, 24, 48, and 72 h
They found that vertical jump did not
increase acutely after the FR intervention.
However, vertical jump results were
greater after 24 and 48 h when compared
with control group. Although no significant
improvement was observed in these
studies, there was also no performance
impairment despite an increase in ROM.

The logical explanation for these results
may be that while the FR intervention was
used in addition to dynamic stretching in
our study, other studies used the FR
intervention just alone. The amount of
force generated in a single muscle fiber is
related to the number of myosin cross-
bridges making contact with actin.
However, the amount of force exerted
during muscle contraction in a group of
muscle is complex and depend on many
factors: number and types of motor units
recruited, the initial length of the muscle
and the nature of the neural stimulation of
the motor units 3¢, It has been determined
that dynamic stretching significantly
improves anaerobic performance
because of elevated “core” body
temperature?:3° and enhanced motor unit
excitability and greater number of cross-
bridges’ creating an improved ability for
power production?®®.  Therefore, we
speculated that the foam rollers
intervention in addition to the dynamic
stretching might help increase length of
the muscle, the rate of cross bridges
attachment, and neural stimulation.
Because neural inhibition is reduced
during the foam rolling, so that a better
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communication occurs from afferent
receptors in the connective tissue*'’.
Therefore, the FR in addition to dynamic
stretching might increase recruitment
patterning or firing rate associated with
the neural stimulation.

Another unique aspect of the current
study was to investigate the differences
between genders. Anaerobic average and
peak power were greater after pre-
exercise foam rolling intervention in
addition to the dynamic stretching when
compared with dynamic stretching without
foam rolling intervention in the female
group, but it was not statistical. A
possible explanation would be that foam
roller intervention might impair
musculotendinous  unit (MTU) and
number of cross-bridges in female
participants. Because it is well known that
females have greater flexibility (ROM)
than males 252627 Therefore, having more
flexibility might impair power output in
female participants.

In conclusion, anaerobic power results
after an acute bout of foam rolling in
addition to a dynamic stretching was
greater when compared to an acute
dynamic stretching without foam rolling in
male group.

PRACTICAL APPLICATIONS

The FR intervention in combination with
dynamic stretching may be a beneficial
method to increase anaerobic
performance in the male group. Future
studies may focus on elite or the
professional athletes.
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