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Abstract: It was aimed to examine the acute effects of the use of foam roller
models of different densities on hamstring muscle stiffness and flexibility in
professional soccer players. Hamstring muscle's stiffness were evaluated using
the Myoton Pro device. The flexybility of the hamstring muscle were evaluated
using with the unilateral sit-reach test on 21 male professional soccer players
who played in Gaziantep Soccer Club at aged 18-40. Athletes were randomly
divided into groups of seven to use soft, medium and hard foam rollers. The
athletes applied the method consisting of two sets of one minute on the
dominant hamstring muscle. Measurements were made twice, before the
application (BA) and after the application (AA). The muscle stiffness
measurement of the athletes was (BA) mean of 16.26 N/m and (AA) mean of
16.17 N/m.; flexibility measurement was determined (BA) mean of 28,36 cm
and (AA) mean of 31,05 cm. It was found that the mean of pre-test and post-
test did not differ statistically for muscle stiffness (p>0,05) according to
measurement times, but statistically differed for flexibility (p<0,05). As a result
of the two-way ANOVA test It was determined that there was no statistically
significant difference on muscle stiffness and flexibility between foam roller
models applied at different intensities (p>0,05). It shows that foam roller
application is important for increasing muscle flexibility, but there is no
difference between foam roller models applied at different intensities in terms
of removing muscle stiffness and increasing flexibility.
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Ozet: Profesyonel futholcularda farkli yogunluklardaki foam roller modelleri
kullaniminin - hamstring kas sertligi ve esnekligi iizerine akut etkilerinin
incelenmesi amaglanmistir. Gaziantep Futbol Kuliibiinde oynayan 18-40 yas
araligindaki 21 erkek profesyonel futbolcuya, Myoton Pro cihazi kullanilarak
hamstring kas sertligi ve unilateral otur- uzan testi ile hamstring kasinin
esnekligi degerlendirildi. Sporcular yumusak, orta ve sert kopiiklii rulolart
(foam roller) kullanacak sekilde rastgele yedi kisilik gruplara ayrild:.
Sporcular birer dakikalik iki setten olusan yontemi dominant hamstring kasina
uyguladilar. Olgiimler uygulama dncesi (UO) ve uygulama sonrasi (US) olmak
iizere iki kez yapildi. Sporcularn kas sertligi élciimii (UO) ortalamast 16,26
N/m, (US) ortalamast 16,17 N/m olarak; esneklik olciimii (UO) ortalamasi
28,36 cm, (US) ortalamast 31,05 cm olarak belirlendi. On test ve son test
ortalama 6l¢iim zamanlarina gore kas sertligi igin istatistiksel farklilik
gostermedigi  (p>0,05) fakat esneklik icin istatistiksel agidan farklilik
gosterdigi (p<0,05) belirlendi. Iki yonli ANOVA testi sonucunda farkl

yogunluklarda uygulanan foam roller modelleri arasinda kas sertligi ve

esneklik iizerine istatistiksel a¢idan anlamli farklilik olmadig tespit edildi (p>
0,05). Kas esnekliginin artirtlmast icin foam roller uygulamasinin onemli
oldugunu ancak farkl yogunluklarda wuygulanan foam roller modelleri
arasinda kas sertliginin giderilmesi ve esnekligin artirilmasi agisindan fark
olmadigini gostermektedir.

Anahtar Kelimeler: Foam roller, kas sertligi, futbol, esneklik.
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INTRODUCTION

Hamstring is a muscle group located in the lower extremity
and whose flexibility is often evaluated (1). The flexibility of
the hamstring muscle is a very important component in sports
in order to perform functional movements efficiently (2).
Reduced flexibility of the knee and hip flexor muscles is an
important risk factor for hamstring injuries. Decreased
hamstring flexibility in soccer players as well as athletes in
different branches (3), It has been emphasized that it
negatively affects basic performance parameters such as
speed (4), explosive power and agility, and that hamstring
muscle flexibility is extremely important to increase all these
performance characteristics (5). Muscle stiffness is a
biomechanical property of the muscle, and in healthy
individuals (6), muscle stiffness is primarily a function of
both active and passive muscle tension or muscle strength (7).
The hamstring muscle group is an important anatomical
structure for people's performance (8). Muscle stiffness in the
hamstrings can lead to muscle injuries, patellar tendinopathy,
patellafemoral pain, and major muscle imbalances that
predispose to the development of lower back pain (3).

Muscle injuries are causally related to impaired joint
flexibility. Muscle stiffness is one of the main components of
joint flexibility (8—11). Tension of the body's soft tissue

structures, joint capsules, muscles, and fascia, can affect
flexibility. Myofascia surrounding the muscle is connective
tissue that can affect flexibility and reduce muscle strength
and endurance if injured, inactive or inflamed (12). Such
applications are performed by a specialist to solve the existing
problem of movement restrictions due to fascia.

Recently, individuals have been using foam roller material to
perform fascial releases on their own without the help of a
therapist. Foam roller is used as an exercise and massage
device. Although the material used in the device is a type of
foam, it is polypropylene rolls available in various densities.
These rollers use the same treatment mechanism as traditional
myofascial release (13,14). Foam Rollers are applications that
are applied to a certain part of the body to increase flexibility
and relaxation, and by putting pressure on the tissue there,
blood circulation occurs, thus increasing the temperature in
the fascia. Rolling applications allow removing knots in the
fascia layers and regaining the elasticity of the tissues in that
areaApplications made with foam roller it has been proven in
many studies that it has effects such as increasing flexibility
and joint movement and ensuring fascia mobility (15-17).
Various foam roller models are available that differ in density,
shape and surface texture. These differences may lead to
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different effects on myofascial tissue during treatment. For
example a hard density foam roller can provide more effective
pressure to the tissue than a softer density foam roller model

(18).

As aresult of the literature research, it was concluded that the
therapeutic effects of foam roller models of different densities
should be investigated in more detail, as there have not been
sufficient studies on the use of foam rollers in the soccer
branch. It is thought that by understanding the effects of the
use of foam roller models of different densities on
professional soccer players and ensuring the selection with
the right density will be safer and more effective in terms of
performance. The unknown therapeutic effects of foam roller
models of various densities create a knowledge gap with
potential implications for clinical practice. There is no
evidence-based recommendation for people about what
density of foam roller model they should use, and this choice
depends on personal preference.

Our hypothesis for our research is that the use of foam roller
models with different intensities may have different effects on
hamstring muscle stiffness and flexibility in professional
football players. In the study planned to be carried out for this
purpose; It was aimed to examine the acute effects of using
foam roller models of different densities on hamstring muscle
stiffness and flexibility in professional soccer players.

METHODS

Research Model: Foam roller models of different intensities
were applied to the participants who were suitable for the
previously determined study and their effects on the
dependent variable were examined.

Purpose of the Research: This study was conducted to
understand the effects of the use of foam roller models on
professional soccer players and to ensure the selection, with
the right density will be safer and more effective in terms of
performance.

Research Group: The research was conducted at Gaziantep
Soccer Club. The research started with data scanning in
October 2021 and ended with the thesis defense in July 2023.
The population of the research consisted of soccer players
playing in Gaziantep Soccer Club, and the sample consisted
of soccer players who met the inclusion criteria.

21 professional soccer players, aged between 18 and 40 and
without a history of orthopedic injury in the lower extremities
in the last 12 months, were included in the study. A
descriptive evaluation form containing the demographic
information of the athletes was used as a data collection tool.
Individuals who agreed to participate in the study signed an
informed consent form. Athletes were informed that they
should inform the researcher in case of any side effects during
the evaluations and application. Evaluations took an average
of 20 minutes.

Data Collection: Demographic and anthropometric
measurements (gender, age, height, weight, body mass index
[BMI]) of the participants were recorded. Evaluations were
made on the dominant side and in a randomized manner.
Necessary rest periods were given between tests. This cycle

was repeated for one minute. After a 30-second rest break, the
procedure was repeated for another minute. The procedure
consisted of two sets of one minute in total and a 30-second
rest period between sets (15). To ensure the accuracy of the
measurements, participants were instructed to avoid
strenuous activity for five hours before the test and not to take
any medication that would interfere with the test. Evaluations
were made before and after the application (within 10
minutes) (19).

Myoton PRO (Myoton AS, Estonia) device was used for
hamstring muscle stiffness evaluation. This device measures
the texture properties of naturally damped oscillations
produced by a brief (15 ms) mechanical touch to the skin
surface. To determine the tone and viscosity of the muscle, it
was applied to the hamstring muscle in the prone position
with the Myoton Pro device at room temperature. Participants
were instructed to refrain from exercise on the day of
administration. Participants were positioned face down and at
rest on a flat practice bed. Participants were asked to keep
their leg completely relaxed throughout the measurement in
order not to affect tissue stiffness. The midpoint of the muscle
bulge and the center of the tendon were determined to be 12.8
cm below the sacroiliac joint, on the line between the
sacroiliac joint and the lateral epicondyle. All measurements
were made by holding the device perpendicular to the skin in
the relevant area to reduce the effect of gravity on tissue
properties. Measurements were repeated three times with 15-
second intervals and the average value of all measurements
was calculated (20).

The flexibility of the hamstring muscle was determined using
the soccer players' unilateral sit-reach test (backsaver sit-
reach test). During the test, the soccer players' shoes were
removed and their dominant legs were placed on the sit-and-
reach flexibility test mechanism. The other leg was positioned
at 90° flexion. While the measurement was made twice, they
were asked to reach as far as the last point they could reach
without bending their knees, leaning their bodies forward,
slowly pushing the ruler forward and waiting without moving
for at least two seconds (sec.) at the last point. The highest
value obtained was recorded in centimeters (cm) and used for
analysis (12). Athletes were divided into three groups using
randomization. Soft density, medium density and hard density
foam roller groups each consisted of seven athletes. The three
foam rollers of different densities we used in the study are
manufactured by TriggerPoint™ and all have the same multi-
level GRID surface pattern and diameter (14 cm). This
allowed direct comparison. The difference between the three
types of foam rollers is density. Soft density (SD) core foam
roller (silver); Made from solid EVA foam; Medium density
(MD) grid foam roller (orange); It is wrapped in moderately
tough EVA foam around a hard, hollow core. Hard density
(HD) grid x foam roller (black); It's wrapped with lots of
sturdy EVA foam around a hard, hollow core (19). During the
measurements, the soccer players were asked to roll the foam
roller from the ischial tuberosity to the fossa poplitealis on the
dominant leg. Persons; their hands were placed on the floor
while in a tall sitting position. Hands were not allowed to
move during the rolling motion. Movement was achieved by
sliding the body back and forth. The non-dominant leg served
as a stabilizer. Participants were instructed to maintain their
maximum weight on the dominant leg (14). When the foam
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roller reached the fossa poplitealis, participants were
instructed to quickly return the foam roller to the starting
position. This cycle was repeated for one minute. After a 30-
second rest break, the procedure was repeated for another
minute. The procedure consisted of two sets of one minute in
total and a 30-second rest period between sets (15).

Analysis of Data: SPSS 21 was used to analyze the data
obtained. Mean, standard deviation, percentage and
frequency were used in descriptive statistics of demographic
variables. Whether the data showed normal distribution was
tested with the Shapiro Wilk test. Two-way repeated measures
analysis of variance (Two-way Repeated Measures ANOVA)
was used to analyze normally distributed data. The
confidence interval was chosen as 95% and values below p <
0.05 were considered statistically significant.

RESULTS

21 male professional soccer players participated in the study.
The average age was calculated as 18,190,402 years, the
average height as 180,48+6,258 cm, the average body weight
as 70,71+7,823 kg, and the average BMI as 21,66+1,65
kg/mo.

The athletes were divided into three groups using
randomization: seven with HD foam rollers, seven with MD
foam rollers and seven with SD foam rollers. The descriptive
characteristics of the athletes are shown in table 1.

Table 1. Descriptive Characteristics

Descriptive Characteristics Mean+Std

Age (years) 18,19+0,402
Height (cm) 180,48+6,258
Weight (kg) 70,71+7,823
BMI (kg/m2) 21,66+1,65

(kg: kilogram, m: metres, cm: centimeter, std: standard deviation, bmi: body
mass index)

Table 2. Muscle Stiffness and Flexibility (Before and After
Application) Evaluation Findings

Muscle Stiffness and Flexibility Meant£Std
Muscle Stiffness (BA) (N/m) 16,26+1,08
Muscle Stiffness (AA) (N/m) 16,16+0,75
Elasticity (BA) (cm) 28,35+8

Elasticity (AA) (cm) 31,04+8,15

(BA: before application, AA: after application, N: newton, m: metres, cm:
centimeter, Std: standard deviation)

When Table 2 was examined, it was determined that the
muscle stiffness pre-test and post-test averages of foam roller
models applied at different intensities did not differ
statistically according to measurement times (p> 0.05).
Additionally, it was determined that there was no statistically
significant difference in muscle stiffness between foam roller
models applied at different intensities (p> 0.05). Moreover, it
was observed that the group and time interactions of acute
foam roller applications of different intensities were not
significant. This result shows that there is no difference
between foam roller models applied to relieve muscle
stiffness at different intensities after exercise.

Muscle stiffness and flexibility values before and after
application were determined using the relationship sample t-
test. When the muscle stiffness and flexibility evaluations of
the soccer players in the study were examined; The average

muscle tone measurement of soccer players was determined
as 16,26 before the application and 16,16 after the
application. The flexibility measurement average before the
application was 28,35 and the average after the application
was 31,04. The evaluation findings of the soccer players'
muscle stiffness and flexibility values before and after the
application are shown in table 2.

Table 3. Muscle Stiffness and Flexibility Change Findings

Muscle Stiffness and Flexibility Change t p
Muscle Stiffness Change (N/m) 0,76 0,45
Elasticity Change (cm) -9,49 0,00*

(N: newton, m: metres, cm: centimeter t: Independent sample t test, *p<0,05
was considered statistically significant)

According to the results of muscle stiffness and flexibility
changes before and after the application, determined using the
dependent t-test (parametric), muscle stiffness did not show a
significant difference (t = 0,764, p = 0,454), but the flexibility
result showed a significant difference (t = -9,493, p). <0,05)
and the difference was found to be in favor of the last
application.

Table 4. Effect of Foam roller Models of Different Densities on
Changes in Muscle Stiffness and Flexibility

Muscle Stiffness and Flexibility =~ Foam roller Model Mean=Std

Change

Muscle Stiffness (N/m) (HD) Black (n:7) -0,25+0,52
(MD) Orange (n:7) 0,01+0,23
(SD) Silver (n:7) -0,15+0,86
(HD) Black (n:7) 3,07+0,33

Elasticity (cm) (MD) Orange (n:7) 2,42+0,72
(Silver) (n:7) 2,57+0,35

(n: newton, m: metres, cm: centimeter, std: standard deviation, HD: hard
density, MD: medium density, SD: soft density)

The effect of foam roller models of different densities on
muscle stiffness and flexibility changes in soccer players is
shown in Table 4.

Table 5. Muscle Stiffness and Flexibility Change Intergroup
Evaluation Findings

Changes in Muscle Stiffness and Flexibility F p
Between Groups

Muscle Stiffness Change (N/m) 0,425 0,66
Elasticity Change (cm) 0,447 0,647

N: newton, m: metres, cm: ¢entilmeler, F: difference between means,
*p<0,05 was considered statistically significant)

As a result of the ANOVA test, it was seen that Foam roller
applied at different intensities did not create a significant
difference on muscle stiffness change (F = 0,425, p = 0,660)
and flexibility change (F = 0,447, p =0,647) (p>0,05). Muscle
stiffness and flexibility change evaluation findings between
groups are shown in table 5.

DISCUSSION

The flexibility of the hamstring muscle, which is one of the
muscles that tend to shorten the most in the lower extremity,
plays a vital role in the efficiency and effectiveness of basic
movements (21). Foam rolling is a self-administered
myofascial release technique. The pressure on the fascia from
rolling allows the fascia to soften and lengthen, allowing the
muscle to be stretched more widely (22). Applications made
with foam roller; It has been proven in many studies that it
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has effects such as increasing flexibility and joint movement
and ensuring fascia mobility (17). In the literature, there is no
consensus on the optimum protocol for foam roller
application to produce the most effective results. There is no
clarity regarding the effect of foam roller models of different
densities on performance and more research is needed (19).
In our study; It was aimed to examine the acute effects of
using foam roller models of different densities on hamstring
muscle stiffness and flexibility in professional soccer players.
According to the results obtained when the average muscle
stiffness measurement of soccer players before the
application 16.26 N/m and the average after the application
16.16 N/m.. The average flexibility measurement before the
application 28.35 cm and the average after the application
31.04 cm. According to the results of muscle stiffness and
flexibility change before and after the application, it was
found that muscle stiffness did not differ significantly, but the
flexibility result showed a significant difference and the
difference was in favor of the last application (p <0,05). It was
observed that Foam roller applied at different intensities did
not create a significant difference in muscle stiffness change
and flexibility change. However, it is important to note that
not every participant practiced with all intensities of foam
roller models in the current study body.

In the study conducted, who examined the effect of foam
roller applied in different periods and sets on hamstring
muscle flexibility, it was found that while a significant
increase was observed in (2 sets and 10-second) muscle
flexibility evaluated with the sit-and-reach test in all
application groups (12). In our study, foam roller application
was applied to the athletes in 2 sets and 10-second cycles.
According to the findings of the study conducted (23), it was
observed that the range of motion increased significantly in
both static stretching and foam roller groups, semitendinosus
muscle stiffness decreased significantly, but there was no
significant change in biceps femoris muscle stiffness. When
the muscle stiffness change in the foam roller applied group
was examined; A significant decrease was detected, ranging
from 6,7% N/m in semitendinosus to 6,5% N/m in
semimembronosus. In the biceps femoris, the decrease was
found to be 1% N/m and not significant. Unlike our study,
while a change in muscle stiffness was observed, this change
is thought to be due to the positions of the muscles examined
separately in the three parts of the hamstring and their
different fascicle structures. When the location of the muscles
is compared, semitendinosus and semimembronosus are
located on the medial side of the rear thigh and biceps femoris
is located on the lateral side of the thigh (24). Due to the
possible slight inward rotation of the leg for trunk stability
during the foam roller rolling procedure in the hamstring
muscle, the semitendinosus and semimembronosus muscles
may receive more intense stimulation than the biceps femoris
muscle located laterally. Another possible explanation for the
differences in stiffness changes could be the different lengths
and orientations of the fascicles in the three muscles
measured (25).

In their study conducted (19), who obtained similar results to
the results of our study. They found the acute effects of foam
rollers of three different intensity types applied to the
quadriceps muscle on passive knee flexion ROM and pressure
pain thresholds (PPT) has been examined. As a result of the

research; In the intra-group comparison, significant increases
were found in favor of the post-test for ROM and PPT in all
applications applied with foam roller at three different
densities. However, in comparisons between groups, it was
revealed that the foam roller models showed similar effects
and there was no statistically significant difference between
them (19). In the study conducted (26), who investigated the
effects of foam roller models of different intensities, a
significant increase in hamstring flexibility was found in all
groups immediately after five-minute foam roller application
to the hamstring muscles (p <0,05). Theorized, the local
pressure of the foam roller may influence the viscoelastic
properties of the myofascia, resulting in greater stretching.
Studies have shown that the application of foam roller sharply
reduces arterial stiffness and improves vascular endothelial
function, resulting in a tissue relaxation effect resulting in a
greater elasticity score (27,28). It may also cause ROM
changes as a result of a combination of other mechanisms
(15,18,29,30). The most common theory used to explain
increased ROM with myofascial release is the thixotropic
property of fascia (16). This theory explains that when fascia
is not subjected to any pressure, it is more viscous and takes
on a stiffer form, which can restrict movement. Theories in
the aforementioned study include changes in the thixotropic
property of myofascia, increases in intramuscular
temperature and blood flow, changes in muscle spindle
length, stretch perception, physical breakdown of scar tissue,
and remobilization of myofascia. Many of these factors are
impossible to measure or quantify.

It is clear that there are differences in the results found
between studies. The reasons for this difference are;
Application time of myofascial relaxation methods, where the
myofascial areas are applied and the intensity of application,
that is, its thythm, the pressure in the application, the hardness
level, size and surface shape of the foam roller used in
myofascial application (12,14). However, no matter how
cautiously one approaches the results, it can be said that one
should trust studies that contain findings that the application
of myofascial release methods such as foam roller can
accelerate blood flow in the muscle, reduce muscle
contraction, and widen the ROM (17).

Conclusions: According to the results obtained from our
study; It was found that the hamstring muscle stiffness
measured after the application did not show a significant
difference compared to before the application. However the
hamstring flexibility increased after the foam roller
application in all groups and the increase showed a significant
difference (p <0,05). No significant advantage was found
between foam roller models of different densities over each
other. Our work; It represents a small population of
professional soccer players and male gender. Future studies
can be implemented in a larger population with a larger
number of participants by completing a power analysis
calculation to determine the optimal number of participants.
In this study, the effects of flexibility and muscle stiffness
were determined by (acute) measurements made immediately
after the application. Therefore, the long-term effects of
varying foam roller densities are unknown. It is stated in the
literature that the permanent physiological effects of foam
roller applications last between one and three weeks and that
more research is needed due to inconsistent results (31). For
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these reasons, it may be wrong to definitively confirm the
findings we have obtained within the scope of the research.
In order to make a definitive statement on the subject, longer-
term studies with more participants may be needed.

Scientific studies on the subject; It points to the positive
effects of foam roller application before and after training.
Applications made with foam rollers before starting the
warm-up exercise before the training; It can be said that it can
help shorten the warm-up time, help the muscles adapt more
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GENISLETILMIiS OZET

Cahsmanin Amaci: Farkli yogunluklardaki foam roller
modellerinin kullaniminin profesyonel futbolcular iizerindeki
etkilerini anlamak ve dogru foam roller se¢imini saglayarak,
dogru yogunluktaki foam roller kullaniminin performans
acisindan daha giivenli ve etkili olacagi disliniilmektedir.
Profesyonel futbolcularda farkli yogunluklardaki foam roller
modelleri kullaniminin hamstring kas sertligi ve esnekligi
iizerine akut etkilerinin incelenmesi amaglanmustir.

Arastirma Problemleri: Kas esnekliginin artirilmasi igin
foam roller uygulamasi gercekten sporcu performansi
acisindan 6nemli midir? Ayrica farkli yogunluga sahip foam
roller modellerinin kas sertlgi ve esneklik ile iliskisi var
midir?

Literatur  Arastirmasi: Kas yaralanmalart  eklem
esnekliginin bozulmasi ile nedensel olarak iliskilidir (10,11).
Kas sertligi, eklem esnekliginin ana bilesenlerinden biridir
(8,9). Viicuttaki yumusak doku yapilarinin  eklem
kapsiillerinin, kaslarin ve fasyalarin gerginligi esnekligi
etkileyebilir. Kasi cevreleyen miyofasya, esnekligi
etkileyebilen ve yarali, inaktif veya iltithapli olmasi
durumunda kas kuvvetini ve enduransini azaltabilen bag
dokusudur (12). Fasya kisitlamalarinin etkilerini hafifletmek
i¢in bir dizi miyofasyal salim teknigi kullanilmaktadir. Bu

teknikler normal olarak bir terapist tarafindan manuel olarak
gerceklestirilir.  Son zamanlarda bireyler bir terapistin
yardimi olmadan kendi kendilerine fasyal salinimlarini
yapabilmeleri i¢in foam roller (kopiik yuvarlama) materyalini
kullanmaktadir. Foam roller, bir egzersiz ve masaj cihazi
olarak kullanilmaktadir. Cihazda kullanilan materyal, bir
cesit kopiik olmakla birlikte, cesitli yogunluklarda tipleri
bulunan polipropilen yapidaki rulolardir. Bu rulolar
geleneksel miyofasyal salinimla ayni tedavi mekanizmasini
kullanir. Foam roller, bir kisinin kendi kendine masaj olarak
belirli bir viicut bolgesinin esnekligini arttirmak icin viicut
agirhgini  kullanarak  basmng  uyguladigi  yontemdir.
Yuvarlanma sirasinda, yumusak dokunun iizerine dogrudan
ve siipiirme basincinin uygulandigi, fasyanin gerilmesine ve
esnekligin artmasina neden oldugu varsayilmaktadir.
Yuvarlanma hareketi sirasinda da siirtiinme olusur ve bu
sirtinme fasyanin sicakliginin artmasina ve muhtemelen

daha akiskan benzeri bir duruma doniismesine neden olur
(13,14).

Yontem: Gaziantep Futbol Kuliibiinde oynayan 18-40 yas
araliginda ki 21 erkek profesyonel futbolcuya, Myoton Pro
cihazi kullanilarak hamstring kas sertligi ve unilateral otur-
uzan testi ile hamstring kasinin esnekligi degerlendirildi. Ug
tip foam roller arasindaki fark yogunluktur. Yumusak
yogunluklu CORE foam roller (glimiis); kati EVA
koptginden yapilmistir. Orta yogunluklu GRID foam roller
(turuncu); Sert, i¢i bos bir ¢ekirdege orta derecede saglam
EVA kopiigi ile sert yogunluklu GRID foam Roller ise
(siyah); sert, i¢i bos ¢ekirdege birgok saglam EV A kopiigii ile
sartlmigtir. Sporcular randomize olarak yediser kisiden
olusan yumusgak, orta ve sert yogunluklu foam roller
kullanilmak {iizere gruplara ayrilmistir. Sporcular dominant
taraf hamstring kasinda birer dakikalik iki setten olugan
yontemi uygulamustir. Olgiimler uygulama dncesi [UO] ve
uygulama sonrasi [US] olmak iizere iki kez yapilmistir.

Sonu¢ ve Degerlendirme: Futbolcularin kas sertligi 6lgtimii
UO ortalamasi 16,26 N/m ve US ortalamasi 16,17 N/m olarak
belirlendi. Esneklik 6l¢iimii UO ortalamasi 28,36 cm ve US
ortalamasi 31,05 cm bulundu. On test ve son test ortalama
6l¢lim zamanlaria gore kas sertligi i¢in istatistiksel farklilik
gostermedigi (p>0,05) fakat esneklik i¢in istatistiksel agidan
farklilik gosterdigi (p<0,05) belirlendi. Iki yonli ANOVA
testi sonucunda; farkli yogunluklarda uygulanan foam roller
modelleri arasinda kas sertligi ve esneklik iizerine istatistiksel
acidan anlamli farklilik olmadigi tespit edildi (p> 0,05).
Calismamiz; profesyonel futbolcular ve erkek cinsiyetten
olusan kiiciik bir popiilasyonu temsil etmektedir. Gelecekteki
caligmalar, en uygun katilimei sayisini belirlemek i¢in bir giig
analizi hesaplamasi tamamlanarak daha fazla katilimei sayisi
iceren daha genis bir popiilasyonda uygulanabilir. Bu
calismada esneklik ve kas sertligi etkileri uygulamadan
hemen sonra yapilan (akut) dl¢limler ile belirlenmistir. Bu
nedenle, degisen foam roller yogunluklarinin uzun siireli
etkileri bilinmemektedir. Kas esnekliginin artirilmast igin
foam roller uygulamasinin dnemli oldugunu ancak farkli
yogunluklarda uygulanan foam roller modelleri arasinda kas
sertliginin giderilmesi ve esnekligin artirilmasi agisindan fark
olmadigini gostermektedir.
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