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Öz: Amaç: Bu çalışmanın amacı, kendi kendine uy-
gulanan farklı süreli (30 saniye-60 saniye) miyofasiyal 
gevşetme egzersizlerinin alt ekstremite esneklik ve di-
key sıçrama performansı üzerine akut etkilerinin ince-
lenmesidir. Yöntem: Çalışmaya aynı takımda oynayan 
18 bayan voleybolcu katılmıştır. Sporculara, 48 saat 
arayla, randomize crossover çalışma deseni kullanıla-
rak, kontrol, 30 ve 60 saniye süreli foam roller egzer-
sizi olacak şekilde üç farklı uygulama yaptırıldı. Her 
uygulamanın sonrasında sporculara esneklik (S&R) ve 
yaylanarak sıçrama testi (CMJ) uygulandı. Bulgular: 
Araştırmanın sonuçları incelendiğinde, üç uygulama 
arasında istatistiksel bir farka rastlanmadı (p>0.05). 
Sonuç: Sonuç olarak, hem 30 hem de 60 saniye süreli 
foam roller egzersizlerinin benzer etkiye sahip olduğu 
ve kontrol grubuyla karşılaştırıldığında esneklik ve di-
key sıçrama performansı üzerinde olumsuz bir etkiye 
sahip olmadığı görüldü. Bu sebeple, foam roller ile ya-
pılan self-miyofasiyal gevşetme egzersizleri antrenman 
ya da yarışmalardan önce alternatif ısınma aracı olarak 
sporcular tarafından kullanılabilir.

Anahtar Kelimeler: Voleybol, Foam Roller, Self-
miyofasiyal Gevşetme, Dikey Sıçrama, Esneklik

Abstract: Aim: The aim of this study is to analyze the 
acute implications of myofascial releasing exercises 
with alternating periods (30-60 seconds) of self-train-
ing on the flexibility of lower extremity and vertical 
jump performance. Method: 18 female volleyball play-
ers playing in the same team participated in this study. 
The athletes were asked to take part in three different 
exercise routines as control, 30 and 60 seconds with the 
foam roller with 48 hours between each session using 
a random crossover design. At the end of each session, 
the athletes were tested on flexibility (S&R) and jump-
ing performance (CMJ). Results: The results of the 
study have shown that there was no statistical differ-
ence between the three routines (p>0.05). Conclusion: 
In conclusion, both the 30-second and the 60-second 
foam roller exercises yielded similar effects, and when 
compared to the control group no negative effects re-
garding flexibility and vertical jumping performance 
were observed. For this reason, foam roller exercises 
can be used as an alternative warm-up method by ath-
letes both before training sessions and competitions. 

Key Words: Volleyball, Foam Roller, Myofascial Re-
leasing, Vertical Jump, Flexibility.
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INTRODUCTION

In recent years, research studying the effects 
of different warm-up protocols on flexibility 
and athletic performance is rapidly increas-
ing. These studies usually examine static 
stretching, dynamic stretching, mobility and 
self-miyofascial release (SMR) exercises 
(Beckett et. al, 2009: 445; Behm and Cha-
ouachi, 2011:2636; Cramer et al., 2004; Fama 
and Bueti, 2011; Franco, et al., 2012: 2; Her-
da, et al., 2008: 810; Janot et al, 2012: 426; 
Joorkesh, 2007: 886; Marek, et al., 2007: 94; 
Keskin and Ates, 2016: 2). Particularly SMR 
exercises have been frequently used by ath-
letes as an alternative warm-up technique due 
to their effects on the facia (Beardsley and 
Skarabot, 2015: 748). Regular exercise and 
performance create micro traumas in muscle 
tissue. These micro traumas cause damage in 
the facia over time, consequently leading to 
the loss of movement (Curran, et al., 2008: 
433). Fascia is defined as a fibrous-collagen 
tissue that is part of the body’s tensional force 
transmission system (Benjamin, 2009: 3). 
SMR exercises are among miyofascial re-
lease (MR) techniques. MR is a broad term 
used for manual therapy techniques applied 
by the therapists for many years to reduce fi-
brosis adhesions between the layers of fascia 
by applying pressure on the muscle and fascia 
(McKenney, Elder, Elder, & Hutchins, 2013). 
Fibrous adhesion is known as painful condi-

tions that prevent normal muscle mechanics 
(Curran et al., 2008: 433). Fibrous adhesions 
usually occur when the fascia loses its elastic-
ity and stiffens as a result of such conditions 
as disease, injury and inactivity (MacDonald 
et al., 2013: 814).

Athletes perform self-MR technique using 
various tools during SMR exercises. Foam 
roller equipments are among the most fre-
quently used tools (Healey, et al., 2014: 62; 
MacDonald et al., 2013: 813; Peacock et al., 
2015: 2311 ). Foam roller exercises have 
many acute and chronic effects. The best 
known are acute and chronic increase in flex-
ibility, decrease in muscle pain, modulation 
of autonomic nervous system activity, and 
arterial and vascular endothelial function ef-
fects (Beardsley and Skarabot, 2015: 748; 
MacDonald et al., 2013: 813; Peacock, et al., 
2014: 203). Although SMR exercises have 
many positive impacts, there is no clear con-
sensus on the mechanisms of action. Studies 
are focused on the mechanisms of action on 
the fascia, yet there is not much clear infor-
mation yet. Simmonds, et al.  (2012) exam-
ined the mechanism of SMR exercises in 
two categories: mechanical and neurophysi-
ological effects. Mechanical effects include 
thixotropy, piezoelectric, facial adhesions, 
cellular responses, myofascial trigger points 
and facial inflammation. Neurphysiological 
effects are related to the Golgi tendon organ 
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and mechanoreceptors. Due to their positive 
effects on the fascia and practical-economical 
aspects that can be used in every training en-
vironment, SMR with foam roller are widely 
used by the athletes to avoid injuries and en-
hance sportive performance. 

PURPOSE of STUDY

Literature reviews indicate that the duration 
of SMR exercises vary between 10 seconds 
to 2 minutes (MacDonald et al., 2013: 815; 
Mikesky, et al., 2002: 449; Peacock et al., 
2014: 205). However, in practice, 30 and 60 
second exercises are most frequently applied. 

The purpose of this study is to explore the 
impact of SMR exercises performed at differ-
ent times on well-trained female volleyball 
players’ vertical jump performance and lower 
extremity flexibility. The hypothesis of the 
study is that “foam roller exercises performed 
in 30 and 60 second sessions have different 
effects on lower extremity flexibility and ver-
tical jump performance”.  

MATERIAL and METHOD

Participants

18 well-trained female volleyball players 
who signed a voluntary participation consent 
form took part in the study. Bioethical com-
mittee agreement for the research conduction 
was received the medical ethics committee 
of the medical faculty of the local university 

(protocol number: 19/16) in accordance with 
the Declaration of Helsinki. Participation cri-
teria for the athletes are as follows: exercising 
regularly for the past three months, exercis-
ing for at least eight hours a week and not 
having experienced a lower extremity injury 
or surgical operation that would affect the test 
results. In addition, it was noted that they did 
not have any health problems like diabetes, 
epilepsy, neurological or neuromuscular dis-
order that would prevent their participation in 
the test protocols explained in the details of 
the study. The athletes were asked to avoid 
exhausting physical activities, not to con-
sume food and drinks containing caffeine and 
similar stimulants and, also alcohol at least 24 
hours before the test sessions. 

Study Design

The athletes completed the study protocol in 
three different days with 48 hour intervals to 
avoid possible negative impacts such as phys-
iological, neurophysiological factors and fa-
tigue during the study. The research protocol 
used a randomized crossover study design in-
volving control (CON), 30 second foam roll-
er (FR30) and 60 second foam roller (FR60) 
exercise. The protocols were performed at the 
same time of day (13.00-15.00) to reduce the 
effects of circadian rhythm on the results of 
the study. The same foam roller equipment 
was used in the [exercise] sessions (The Vy-
per Hyperice, USA). To teach the technique 
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of foam roller exercises, all the athletes were 
provided training one week before starting 
the study.     

Warm-up Protocol

In the study, the athletes performed a general 
warm-up on a peak bike (Monark Peak Bike, 
Sweden) with 74 watts (1.5 kg, 50 rpm) for 
five minutes before all exercises.

Control (CON)

1 minute after completing the warm-up pro-
tocol, the athletes performed jumping test. 
3 counter movement jump tests were per-
formed with hands on the waist at fifteen sec-
ond intervals. 30 second after the last jump-
ing test, a 3 sit-and-reach flexibility test was 
performed with 15 second intervals, and the 
average of the values was recorded.  

Foam Roller Exercise (FR30 – FR60)

1 minute after the standard warm-up protocol, 
30 sec foam roller exercise started. These ex-
ercises were bilaterally applied to hamstring, 
quadriceps, gluteal and calf muscle groups re-
spectively (Figure 1) (Sağiroğlu, et al., 2017: 
138). Both exercise sessions were performed 
in two sets with 30 second interval. During 
the performance, metronome was set to 40 
bpm (Sağiroğlu, 2017: 25). 10 repetitions 
(rolling) were performed in 30 seconds in the 
FR30 session while 20 rolling exercises were 
performed in 60 seconds in the FR60 session. 
1 minute after the exercises were completed, 
jumping test was performed. It was a 3 times 
counter movement jump test with hands on 
the waist with 15 second intervals. After 30 
seconds from the last jumping test, a 3 sit-
and-reach test was performed with 15 second 
intervals, and the average of the values was 
recorded.

Figure 1. Foam roller exercises
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Counter Movement Test with Hands on the 
Waist

To determine the lower extremity explosive 
force of the athletes, the counter movement 
jump test was carried out. During the test, the 
jump height of the athletes was assessed us-
ing an accelerometer placed in the waist area 
of the athletes (Myotest Pro, Switzerland). 
The athletes immediately tried to jump as 
high as possible with hands on the waist as 
soon as they had squatted down so rapidly 
that the knee joint would be about 90 degrees 
(Sağiroğlu, 2017: 25).

Flexibility Test

The flexibility levels of the athletes were as-
sessed using a sit-and-reach test stand (Artı 
Med Turkey). The athlete was instructed by 
the test manager not to bend her knees during 
the test and after holding on for two seconds 
at the farthest point she could reach, the score 
was recorded (Sağiroğlu, 2017: 25).

Statistical Analysis 

IBM SPSS 20 package program (SPSS Inc. 
Chicago, Illinois, USA) was used for data 
analysis. Firstly, descriptive statistics of the 
athletes’ independent variables were pre-
pared. Then, the Shapiro-Wilk Test was per-
formed to understand whether or not the data 
had a normal distribution. Both One-Way 
ANOVA Test and LSD post-Hoc test were 
used for statistical assessment between jump 
and flexibility data obtained after three differ-
ent performances. The confidence interval 
was accepted as 95% and the error margin of 
5% constituted the alpha value. The cases that 
p-value was smaller than the alpha value was 
accepted as significant (p <0,05).

RESULTS

Descriptive statistical values of the athletes 
who participated in the study are indicated in 
Table 1. 

Table 1. The Athletes’ Descriptive Statistical Values (n=18)

Mean S.D.

Age (years) 21,16 1,15

Height (cm) 167 5,89

Weight (kg) 58,57 6,65

BMI (m/2) 20,98 2,31

BF (%) 19,8 4,1

BMI: Body Mass Index, BF: Body Fat 
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Post-test flexibility values of the control, 30 
second foam roller and 60 second foam roller 
exercises are indicated in Table 2. There was 

no statistically significant difference between 
the exercises.

Table 2. Post-Test Flexibility Values of the Control, 30 Second Foam Roller and 60 Sec-
ond Foam Roller Exercises (N=18)

 Mean
(cm)

S.D.
(cm)

F p

CON 9,79 7,98 0,060 0,942

FR30 10,68 7,12

FR60 10,44 8,78

CON: Control, FR30: 30 second foam roller, FR60: 60 second foam roller

Post-test vertical jump values of the control, 
30 second foam roller and 60 second foam 
roller exercises are indicated in Table 3. There 

was no statistically significant difference be-
tween the exercises.

Table 3. Post-Test Vertical Jump Height Values of the Control, 30 Second Foam Roller 
and 60 Second Foam Roller Exercises (N=18)

 Mean
(cm)

S.D.
(cm)

F p

CON 30,13 3,26 0,468 0,629

FR30 29,38 4,05

FR60 28,98 3,54

CON: Control, FR30: 30 second foam roller, FR60: 60 second foam roller

Post-test vertical jump speed values of the 
control, 30 second foam roller and 60 second 
foam roller exercises are indicated in Table 

4. There was no statistically significant differ-
ence between the exercises.
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Table 4. Post-Test Vertical Jump Speed Values of the Control, 30 Second Foam Roller 
and 60 Second Foam Roller Exercises (N=18)

 Mean
(cm/s)

S.D.
(cm/s)

F p

CON 219,66 27,84 0,552 0,579

FR30 218,86 21,62

FR60 210,75 33,68

CON: Control, FR30: 30 second foam roller, FR60: 60 second foam roller

CONCLUSION

SMR exercise is an easily performed tech-
nique to reduce tension on soft tissues, fascia, 
tendons and muscles without reducing ath-
letic performance, and to increase the range 
of motion of the joint. (Okamoto, et al, 2014: 
69). Therefore, SMR with foam roller equip-
ment are very popular among athletes.

There are contradictory results in literature on 
the effects of SMR exercises. The most sig-
nificant reasons for these conflicting results 
can be as follows: the use of different SMG 
equipment in the studies, athletes’ lack of ex-
perience in practice, the inability to exactly 
measure the pressure applied to soft tissue 
and variables such as application time and 
frequency. (Beardsley and Skarabot, 2015: 
748). Clark, Lucett, and National Academy 
of Sports Medicine (2011) recommended 30 
second exercise for high pain conditions and 
60 second exercise for low pain conditions.  

In their study on 11 athletically trained male 
subjects, Peacock, et al. (2014) compared the 
effects of dynamic warm-up and foam roller 
exercises on flexibility, power, strength, agil-
ity and speed performance. At the end of the 
study, it was stated that similar results were 
obtained for flexibility performance in both 
exercises while power, strength, agility and 
speed performance increased after foam roller 
exercise compared to the dynamic warm-up 
session. In another study, Behara and Jacob-
son (2017) compared the effect of dynamic 
stretching with foam rollers on hip flexibility, 
knee strength and vertical jump performance 
in college league American football players. 
According to the data obtained at the end of 
the study, there was no pre-test to post-test 
significant difference between vertical jump 
and knee strength values. However, it was 
found that hip elasticity values increased 
when tested after both exercises. Especially 
among the studies comparing foam roller ex-
ercises with static warm-up protocols, there 
are many studies indicating that there is no 



81

SSTB
www.sstbdergisi.com

International Refereed Academic Journal of Sports, Health and Medical Sciences
October - November - December Issue 25 Autumn Winter Season Year: 2017

JEL CODE: M0-M10-M19-M50 ID:364 K:457
ISSN Print: 2146-8508 Online 2147-1711

(ISO 18001-OH-0090-13001706 / ISO 14001-EM-0090-13001706 / ISO 9001-QM-0090-13001706 / ISO 10002-CM-0090-13001706)
(TRADEMARK)

(2015/04315- 2015-GE-18972)

decline in power and strength performance 
as opposed to static stretching exercise while 
there is an increase in flexibility performance 
after foam roller exercises (Beardsley and 
Skarabot, 2015: 750, MacDonald et al., 2013: 
818, Okamoto et al., 2014: 72, Peacock et al., 
2015: 2314, Peacock et al., 2014: 210). In their 
study on 22 males, Jones, et al. (2015) found 
similar results for the effects of foam roller 
and dynamic stretching exercises on verti-
cal jump performance and take-off velocity. 
Junker and Stöggl (2015) assigned 4-week 
foam roller exercise and proprioceptive neu-
romuscular facilitation (PNF) stretching ex-
ercise to 40 healthy males. At the end of the 
study, a similar improvement was found in 
hamstring flexibility in both exercise groups 
compared with the control group. They sug-
gest that the increase in the flexibility perfor-
mance after foam roller exercise may be due 
to a change in the thixotropic (liquid form) 
property of the fascia surrounding the muscle 
(Paolini, 2010). Fascia is composed of col-
loidal materials. When it is exposed to me-
chanical stress or heat with SMR exercises, 
it softens and becomes more fluid. When the 
stimulus disappears, it thickens again, its vis-
cosity increases and it becomes stiffer (Lind-
say and Robertson, 2008). Recent studies 
indicate that there is not a standard duration 
for SMR exercises, and it is proposed that the 
reason for obtaining contradictory results can 
be different exercise times preferred in the 

studies (Beardsley and Skarabot, 2015: 751; 
MacDonald et al., 2013: 814; Mikesky et al., 
2002: 448; Peacock et al., 2014: 204; Sulli-
van and Silvey, 2013: 230). This study is the 
first to examine the effect of SMR exercises 
performed for different times (30 second and 
60 second) on well-trained female volleyball 
players’ vertical jump performance and lower 
extremity values. 

When the results of the study were examined, 
similar to the studies in literature, no statisti-
cally significant difference was found in ver-
tical jump performance between foam roller 
exercises and control exercise. However, as 
distinct from many studies, no statistically 
significant difference was found in flexibility 
performance as well between the control and 
foam roller exercises in the study. The rea-
sons for this may be that the pressure applied 
to the fascia with foam roller may be insuffi-
cient or most of the subjects participating in 
the study did not have good lower extremity 
flexibility. Furthermore, the finding that both 
30 second and 60 second SMR exercises do 
not have a negative effect on vertical jump 
and flexibility performance compared with 
the control group suggests that both times can 
be used by athletes. Thus, we can conclude 
that SMR exercises can be used as an alterna-
tive warm-up technique before competitions 
and training.
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