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ABSTRACT

Background. Futsal may have problems with the condition due to injuries due to the nature of the game
requiring high-intensity performance and may harm injuries and normal athletic performance. Objectives.
This study aimed to measure the speed, agility, quickness, dynamic balance, active range of motion, and
reaction time, which are factors affecting the performance of the self-myofascial release exercise program
for 12 weeks before and after applying it to professional futsal players. Methods. This study was conducted
in two groups: a group that applied general training and self-myofascial release exercise (EX) and a control
group that applied only general training (CON). The self-myofascial release program in this study was
constructed by referring to the National Academy of Sports Medicine policy using a foam roller. The
exercise program was applied 3 times a week for 30 minutes for 12 weeks after general training. Results.
The functions of all variables in the exercise group improved, and the functions of all variables in the control
group decreased. As a result of the EX test, dynamic stability was most significantly improved (t=-8.165,
p=0.001), and the variable that showed a significant difference according to the interaction effect between
groups was dynamic stability (F=10.238, p=0.006)., the joint range (F=4.900, p=0.042). Conclusion. It can
be seen that the effects on variables between groups differ sharply depending on whether or not self-
myofascial release is performed.

KEYWORDS: Professional Futsal Players, Self-Myofascial Release, Performance, Speed, Agility, Quickness,
Dynamic Balance, Reaction Time.

INTRODUCTION

Regardless of age or ability, athletes have
reduced exercise function and efficiency due to
fatigue, such as delayed onset muscle soreness
(DOMS) after regular or strenuous exercise (1-3).
Among them, athletes performing High-Intensity
Performance have a high fatigue rate, and the
effect of fatigue can generate a compensated
movement mechanism of the Neuromuscular
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System to create kinematic changes (4-8). Such
changes decrease motor functions such as sprints
and cause injuries, negatively affecting the
athlete's career and performance (7, 9-11).

Futsal is a game of indoor soccer certified by
FIFA  (Federation  International  Football
Association) (12), and the match is played on an
indoor court of 40m X 20m, consisting of 4 field
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players and one goalkeeper (13), and the game is
played without restrictions on substitutions. The
scheduled time of each of the first and second half
is 20 minutes, but the entire match can last more
than 75 minutes (14), and due to the nature of the
offense and defense proceeding continuously, a
relatively larger amount of sprints and high-
intensity performances must be performed (15).
When performing sprints and high-intensity
performances, it is performed for 20-30 seconds, 3-
4 times per game at 85-90% of the maximum heart
rate, and the total running distance is about 3,000-
4,000 m (16, 17). If there is a problem in the game,
it may cause problems with normal performance.

Futsal performs more high-intensity
performance than team sports such as basketball,
handball, and soccer (14). As such, the increase
in fatigue due to high-intensity performance
sprints is proportional to the injury (17),
indicating the need for a recovery program for
the leg muscles. Recovery is divided mainly into
Active Resting and Passive Resting (18). Self-
Myofascial Release (SMR), a form of active
recovery that individuals can perform using
tools, is characterized by muscle fiber adhesion
and Minimizes DOMS to help reduce injuries
and maintain exercise (1, 19, 20). The Foam
Roller has the advantage of not requiring a
therapist or being trained personally as it is
inexpensive, time-consuming, and easily
accessible to perform by oneself, and it has the
advantage of a faster recovery process and
reduced fatigue (21, 22). It is used as a Post-
Exercise Strategy for exercise (23, 24), and
many protocols have been proposed to prevent
injuries based on strength, flexibility, and
proprioception training (25-27).

However, domestic studies related to
performance improvement are limited (28), and
because they are only for amateurs, their value is
insufficient to be used as a prior study. Therefore,
it is necessary to check how the SMR program

using the foam roller for Korean professional futsal
players has an effect on the improvement of game
performance, which will be valuable in improving
the competitiveness of Korean futsal in future
international competitions.

MATERIALS AND METHODS

Participants. This study included 18 adult
male futsal players registered with the S
professional futsal team in S city and 10 players
from or from the Korea national futsal team. It
was performed in two groups: a group that applied
general training and SMR exercise (EX) and a
control group that applied only general training
(CON). They selected subjects suitable for the
experiment with no medical restrictions and
abnormalities in leg muscle function. Table 1
shows the specific physical characteristics of the
study subjects.

Exercise programs. SMR exercise was
conducted for 12 weeks, 3 times a week, 30
minutes SMR after general training, according to
the National Academy of Sports Medicine
(NASM) policy. When the foam roller was used,
it was rolled slowly to find the most painful part,
and if the painful part was found, it stayed for at
least 30 seconds until the discomfort subsided.
The foam roller (Tratac, Korea) used in this study
has a diameter of 15 cm and a length of 91 cm. On
the other hand, the control group conducted only
the same general training as before participating
in the experiment during the same period, such as
warm-up, pass, shooting, and tactical training,
and cooled down with light static stretching.
Table 2 shows the specific contents of the exercise
program.

Height & Body composition. A height scale
(BSM330, Inbody Co., Korea) was used to
measure height, and a body composition analyzer
(Inbody 470, Inbody Co., Korea) was used to
measure body composition.

Table 1. Characteristics of participants (Mean + Standard deviation.)

EX CON
Age(years) 276+55 261+31
Height(cm) 1739437 1778+5.7
Weight(kg) 749170 79.0+80
%BF(%) 203+46 191451
SMS(kg) 346+26 37041
BMI (kg/m) 247+17 250+20

EX: Exercise Group. CON: Control Group. %BF: Percent Body Fat. SMS: Skeletal Muscle Mass. BMI: Body Mass Index.
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Table 2. Self-Myofascial Release Exercise Program (Mean + Standard deviation.)

Muscle Sets Frequency Time
Gastrocnemius and Soleus m. 1 3Time / Week 30min
Adductors m. 1 3Time / Week 30min
Quadriceps Femoris m. 1 3Time / Week 30min
Hamstrings m. 1 3Time / Week 30min
Tensor Fasciae Latae 1 3Time / Week 30min
Gluteus m. 1 3Time / Week 30min

EX: Exercise Group. CON: Control Group.

Speed. The speed was measured by the 20m
sprint method. Rubber markers were installed and
marked on both sides from start to finish. The
subject started with a standing start following the
start signal of the measurer from the start point
and ran 20m at the fastest speed to measure the
time to pass to the finish point. Two
measurements were taken, and excellent results
were recorded.

Agility. Agility was measured by the side step
method. With the center line as the starting point,
lines were marked at 120 cm on each side. After
taking a ready posture at the starting point, the
subject starts to cross the right line following the
start signal of the measurer, returns to the center,
and performs side steps to cross the left line.
Repeat the side step for 20 seconds, and each time
it crosses each line, it is one time, except when the
line does not cross the left and right side steps and
when the center line is not between both feet
during the center line side step, 2 Measurements
were made twice, and excellent results were
recorded.

Reaction Time. The reaction time was
measured by Whole Body Reaction Time
(WBRT). Subjects stand comfortably on a 90 cm
wide and 60 cm long test plate, with their knees
bent about 120 to 160 degrees, and measure the
reaction time of jumping over the plate according
to the beep sound of the measuring device. It was
excluded and measured three times, and excellent
results were recorded in units of 0.001 seconds.

Quickness. Quickness was measured by the
sergeant jump method. Subjects were measured
by standing comfortably on a 90 cm wide and 60
cm test plate and then jumping to the maximum
without double steps according to their
preparation. Falling out of the test plate during
landing and bending of the knee joint were
excluded from the results, and the results were
measured twice to record excellent results.

Dynamic stability. The Dynamic stability was
measured by the method of the Y-Balance test.
Subjects took this measurement after practicing
six times before the measurement. Hold the center

of gravity with bare feet and place both hands on
the pelvis to minimize upper body movement.
During the measurement, the case of losing the
center of gravity or being unable to return to the
starting point was excluded from the results. In
addition, the length of both legs was measured
following the relative physical characteristics of
the subjects, and the actual leg length from the
upper anterior iliac spine to the center of the
medial malleolus was used in the calculation of
the score in the supine position. The score was
calculated by averaging the measured values in
three directions from three measurements,
multiplying the average value in three directions
by 100, and recording the result.

Active Range of Motion. Active range of
motion was measured by Active Straight Leg
Raise. In the Supine position, the subject prepares
with both feet in a neutral state and actively raises
the leg with the hip joint as the axis while the ankle
joint is dorsiflexed, and the knee joint is extended.
At the time of measurement, the measurer
measured the height of the hip joint three times
while watching the maintenance of dorsiflexion of
each ankle joint and extension of the knee joint and
recorded the excellent result value. 2 points were
recorded if the movement was achieved through
compensatory action, 1 point if the smooth
movement was not performed, and 0 points if pain
occurred during movement.

RESULTS

Speed. In EX, the post (3.30+0.07) speed was
improved (t=1.249, P=0.247) than the pre
(3.31£0.08), and the post (3.27+0.15) speed
decreased in CON than before (3.254+0.12) (t=-
1.525, P=0.166). Moreover, the effect according
to the measurement period between the group
(EX, CON) and the test (Pre, Post) was verified,
and it was not significant (F=3.824, P=0.068)
(Table 3).

Agility. EX showed improved agility after
(54.7742.27) than before (54.22+1.98) (t=-1.250,
P=.247), and CON showed decreased agility after
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(54.66%3.27) than before (55.1144.48). (t=0.736,
P=0.482). Furthermore, the effect according to
the measurement period between the group (EX,
CON) and the test (Pre, Post) was verified, and it
was not significant (F=1.780, P=0.201) (Table 3).

Reaction time. EX showed a significantly
improved response time after (0.262+0.00539)
than  before  (0.264+0.00598)  (t=3.061,

P=0.016), and CON also showed a significant
improvement in  response time after
(0.259+0.00428), the reaction time decreased
(t=-0.355, P=0.732). Moreover, the effect
according to the measurement period between
the group (EX, CON) and the test (Pre, Post) was
verified, and it was not significant (F=3.223,
P=0.092) (Table 3).

Table 3. Comparison of change in Speed, Agility, and Reaction time between each group (Mean +
Standard deviation.)

EX CON F P
20M Sprint(times) 3.824 0.068
Pre 3.31+£0.08 3.25+0.12
Post 3.30+£0.07 3.27+£0.15
t 1.249 -1.525
p 0.247 0.166
Side Step(rep) 1.780
Pre 54.22 +£1.98 55.11 +4.48
ost 54.77 £2.27 54.66 + 3.27
t -1.250 0.736
p 0.247 0.482
Whole Body Reaction Time 3.223
Pre 0.264 + 0.00598 0.260 + 0.00529
Post 0.262 + 0.00539 0.259 +0.00428
t 3.061 -.355
p 0.016* 0.732

EX: Exercise Group. CON: Control Group.

Quickness. In EX, improvisation was
improved after (42.61£3.18) than before
(42.00+3.20) (t=-1.033, P=0.332), and in CON,
impulsive power increased after (43.18+3.79) than
before  (43.21£3.69). (t=0.099, P=0.924).
Moreover, the effect according to the measurement
period between the group (EX, CON) and the test
(Pre, Post) was verified, and it was found to be
significant (F=12.277, P=0.003) (Table 4).

Dynamic stability. EX showed significantly
improved dynamic equilibrium after
(100.84+1.73) than before (99.43+1.78) (t=-8.165,
P=0.001), and post-(100.25£2.00) dynamic
balance better than pre-(100.71+£2.12) CON
(100.2542.00). was decreased (t=0.830, P=0.431).
Moreover, the effect according to the measurement
period between the group (EX, CON) and the test
(Pre, Post) was verified, and it was found to be
significant (F=10.238, P=0.006) (Table 5).

Active range of motion. In EX, the active
range of motion was significantly improved after
(2.33+0.50) than before (1.66+0.70) (t=-2.828,
P=0.022), and after CON (1.77+0.44) than before
(1.89+0.60). Active joint range of motion was
decreased (t=0.426, P=0.681). Furthermore, the
effect according to the measurement period
between the group (EX, CON) and the test (Pre,

Post) was verified, and it was found to be
significant (F=4.900, P=0.042) (Table 6).

DISCUSSION

In particular, the change in dynamic stability
was found to be significant. There was a
significant improvement in the interaction effect
between EX and CON. Only EX improved the
dynamic stability, and the dynamic stability was
significantly improved after that before. In this
regard, De Benito et al. It was reported that the
performance showed a significant improvement
in the Y-Balance test (23), and Shalamzari et al.
also reported that 8 weeks of SMR performance
increased joint stability and led to the
improvement of the Y-Balance test (29). In this
regard, Wiewelhove et al. and Padua et al. Argued
that the performance of the form roller could
accelerate recovery of peripheral and soft tissue
neutral pathways and reduce rigidity, improving
knee stability and lowering the risk of injury (30,
31).

It is thought to positively affect the activation
of neuromuscular functions and securing stability
due to the performance of the foam roller. Based
on these previous studies, in this study, the



application of the SMR exercise program is
thought to have a positive effect on dynamic
stability. These results are thought to result from
the foam roller's performance by activating the
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neuromuscular function. Therefore, SMR exercise
is essential to improve dynamic stability, and
future studies require research and development to
support the need from various perspectives.

Table 4. Comparison of quickness changes between groups (Mean + Standard deviation.)

EX CON F P
Sergent Jump(cm) 12.277 0.003™
Pre 42.00 £ 3.20 43.21 +3.69
Post 42.61 +3.18 43.18 +3.79
t -1.033 0.99
p 0.332 0.924

EX: Exercise Group. CON: Control Group. **: p<0.01

Table 5. Comparison of Dynamic Stability changes between groups (Mean + Standard deviation.)

EX CON F P
Y-Balance Test(score) 10.238 0.006*
Pre 99.43+1.78 100.71 £2.12
Post 100.84 +1.73 100.25 £ 2.00
t -8.165 0.830
p 0.001** 0.431

EX: Exercise Group. CON: Control Group. *: p<0.05; **: p<0.01

Table 6. Comparison of change in Active Range of Motion between groups (Mean + Standard deviation.)

EX CON F P
Active Straight Leg Raise 4.900 0.042*
Pre 1.66 £0.70 1.89 £ 0.60
Post 2.33£0.50 1.77+£0.44
t -2.828 0.426
p 0.022* 0.681

EX: Exercise Group. CON: Control Group. *: p<0.05

It is the first study to analyze the effect on the
performance of Korean professional futsal
players by analyzing differences in speed, agility,
agility, dynamic stability, active range of motion,
and reaction time after 12 weeks of SMR
exercise. Summarizing the above results, it is
judged that the performance of the foam roller can
increase ROM without a decrease in muscle
strength and can be used as a method of
maintaining the individual athlete's condition
without negatively affecting the function. It
should be noted in this result that the overall
improvement of the exercise group variables is
also a major factor, but it should be seen that all
the control group variables decreased. These
results disprove that SMR has a positive effect on
game performance, and it indicates the need for
SMR performance. Therefore, SMR is an
absolute tool for improving game performance. If
a long-term study considering the characteristics
of position and fascia continuity is conducted in
future studies, more detailed and advanced
research on performance improvement training
programs for Korean futsal players is needed.

CONCLUSION

In summarizing the results of this study, 12
weeks of SMR exercise produced good effects in
all variables of the exercise group. In particular,
the variables of dynamic stability and active range
of motion showed significant differences between
pre-test and post-test and between groups,
showing the most positive effect. On the other
hand, in the control group, decreasing results
were observed for all variables. It is important to
note that the specific fact from these results is that
SMR exercise had a positive effect on all
variables, but on the contrary, it should be noted
that all variables of the control group decreased.
Therefore, it is judged that SMR exercise is an
absolute tool to improve performance and prevent
deterioration. As a result, it can be seen that the
effects on variables between groups differ sharply
depending on whether or not SMR is performed.
However, to find out more specific effects, | think
conducting a wide and specific study, such as a
longer study period and an exercise program that
considers the characteristics of position and
fascial continuity, is necessary.



_ Self-Release Treatment of Myofascia

APPLICABLE REMARKS of data: All. Drafting the manuscript: Kwon &
e This study supports that self-myofascial release Lee. Critical revision of the manuscript for
improves the performance of futsal players. important intellectual content: Misun Lee.
Statistical analysis: Misun Lee. Administrative,
ACKNOWLEDGMENT technical, and material support: All. Study
In writing this paper, we have not received any supervision: All.
financial support from any organization, and no
relationship could affect the paper. CONFLICT OF INTEREST
The authors mention that there is no “Conflict
AUTHORS’ CONTRIBUTIONS of Interest” in this study.

Study concept and design: Jehun Lee.
Acquisition of data: All. Analysis and interpretation

REFERENCES

. Halperin I, Aboodarda SJ, Button DC, Andersen LL, Behm DG. (2014). Roller Massager improves ranger
of motion of plantar flexor muscles without subsequent decreases in force parameters, Int J Sports Phys
Ther, 9, 92-102.

2. Rabin A, Kozol Z, Spitzer E, Finestone A. (2014). Ankle dorsi flexion among healthy men with different
qualities of lower extremity movement, J Athl Train, 49, 617-623. [doi:10.4085/1062-6050-49.3.14]
[PMid:25098656]

3. Willems M, Hale T, and Wilkinson C. (2009). Effects of manual massage on muscle-specific soreness
and single leg jump performance after downhill treadmill walking, Medicina Sportiva, 13 (2), 6.
[d0i:10.2478/v10036-009-0011-8]

4., Girard O, Micallef JP & Millet GP. (2011). Changes in spring-mass model characteristics during repeated
running sprints, European Journal of Applied Physiology, 111, 125-134. [d0i:10.1007/s00421-010-1638-
9] [PMid:20824280]

5. Bonnard M, Sirin A, Oddson L & Thorstensson A. (1994). Different strategies to compensate for the
effects of fatigue revealed by neuromuscular adaptation processes in humans, Neuroscience Letters, 166,
101-105. [d0i:10.1016/0304-3940(94)90850-8]

6. Dal Pupo J, Dias JA, Gheller RG, Detanico D & Santos SG. (2013). Stiffness, intralimb coordination,
and joint modulation during a continuous vertical jump test, Sports Biomechanics, 12, 259-271.
[doi:10.1080/14763141.2013.769619] [PMid:24245051]

7. Pinniger G, Steele J & Groeller H. (2000). Does fatigue induced by repeated dynamic efforts affect
hamstring muscle function? Medicine & Science in Sports & Exercise, 32, 647-653.
[doi:10.1097/00005768-200003000-00015] [PMid:10731008]

8. Rodacki ALF, Fowler NE & Bennett SJ. (2001). Multi-segment coordination: Fatigue effects, Medicine
and Science in Sports and Exercise, 33, 1157-1167. [do0i:10.1097/00005768-200107000-00013]
[PMid:11445763]

9. Kalkhoven JT, Watsford ML and Impellizzeri FM. (2020). A conceptual model and detailed framework
for stress-related, strain-related, and overuse athletic injury, J Sci Med Sport, 23, 726-734.
[doi:10.1016/j.jsams.2020.02.002] [PMid:32111566]

10. Ristolainen L, Kettunen JA, Kujala UM and Heinonen A. (2012). Sport injuries as the main cause of
sport career termination among Finnish top-level athletes, Eur J Sport Sci, 12, 274-282.
[d0i:10.1080/17461391.2011.566365]

11. Lohmander LS, Englund PM, Dahl LL and Roos EM. (2007). The long-term consequence of anterior
cruciate ligament and meniscus injuries: osteoarthritis, Am J Sports Med, 35, 1756-1769.
[doi:10.1177/0363546507307396] [PMid:17761605]

12. Castagna C, DO'ttavio S, Vera JG. (2008). Match Demands of Professional Futsal: A Case Study,
Journal of Science and Medicine in Sport, in Press. [doi:10.1016/].jsams.2008.02.001] [PMid:18554983]

13. FIFA, Fédération Internationale De Football Association. (2016). Futsal laws of the game 2016/17.

14. Naser N, Ali A, Macadam P. (2017). Physical and physiological demands of futsal, Journal of exercise
science and fitness, 15 (2), 76-80. [doi:10.1016/j.jesf.2017.09.001] [PMid:29541136]

[


https://doi.org/10.4085/1062-6050-49.3.14
https://www.ncbi.nlm.nih.gov/pubmed/25098656
https://doi.org/10.2478/v10036-009-0011-8
https://doi.org/10.1007/s00421-010-1638-9
https://doi.org/10.1007/s00421-010-1638-9
https://www.ncbi.nlm.nih.gov/pubmed/20824280
https://doi.org/10.1016/0304-3940(94)90850-8
https://doi.org/10.1080/14763141.2013.769619
https://www.ncbi.nlm.nih.gov/pubmed/24245051
https://doi.org/10.1097/00005768-200003000-00015
https://www.ncbi.nlm.nih.gov/pubmed/10731008
https://doi.org/10.1097/00005768-200107000-00013
https://www.ncbi.nlm.nih.gov/pubmed/11445763
https://doi.org/10.1016/j.jsams.2020.02.002
https://www.ncbi.nlm.nih.gov/pubmed/32111566
https://doi.org/10.1080/17461391.2011.566365
https://doi.org/10.1177/0363546507307396
https://www.ncbi.nlm.nih.gov/pubmed/17761605
https://doi.org/10.1016/j.jsams.2008.02.001
https://www.ncbi.nlm.nih.gov/pubmed/18554983
https://doi.org/10.1016/j.jesf.2017.09.001
https://www.ncbi.nlm.nih.gov/pubmed/29541136

Self-Release Treatment of Myofascia

15. Barbero-Alvarez JC, Soto VM, Barbero-Alvarez V, Granda-Vera J. (2008). Match analysis and heart
rate of futsal players during competition, J Sports Sci, 26 (1), 63-73. [d0i:10.1080/02640410701287289]
[PMid:17899472]

16. Bueno MJ, Caetano FG, Pereira TJ, De Souza NM, Moreira GD, Nakamura FY, et al. (2014). Analysis
of the distance covered by Brazilian professional futsal players during official matches, Sports Biomech,
13 (3), 230-40. [d0i:10.1080/14763141.2014.958872] [PMid:25224298]

17. Small K, McNaughton L, Greig M, Lovell R. (2010). The effects of multidirectional soccer-specific
fatigue on markers of hamstring injury risk, J Sci Med Sport, 13, 120-125.
[d0i:10.1016/j.jsams.2008.08.005] [PMid:18976956]

18. Rey E, Padron-Cabo A, Barcala-Furelos R, Casamichana D, Romo-Perez V. (2018). Practical active and
passive recovery strategies for soccer players, Strength Cond J, 40 (3), 45-57.
[d0i:10.1519/SSC.0000000000000247]

19. Chris, B and Skarabot, J. (2015). Effects of self-myofascial release: A systematic review, J Bodyw Mov
Ther, 19, 747-758. [doi:10.1016/].jbmt.2015.08.007] [PMid:26592233]

20. Cheung K, Hume PA, Maxwell L. (2003). Delayed onset muscle soreness: treatment strategies and
performance factor, Sports Med, 33, 145-164. [doi:10.2165/00007256-200333020-00005]
[PMid:12617692]

21. Cheatham, S. W., Koaber, M. J., Cain, M, & Lee, M. (2015). The effects of self-Myofascial Release
Using a Foam Roll or Roller Massager on Joint Range of Motion, Muscle Recovery, and Performance:
A Systematic Review. International Journal of Sports Physical Therapy, 10 (6), 827-838.

22. MacDonald GZ, Penney MD, Mullaley ME, et al. (2013). An actue bout of self myofascial release
increases range of motion without a subsequent decrease in muscle activation or force, J Strength Cond
Res, 27, 812-821. [doi:10.1519/JSC.0b013e31825¢2bc1] [PMid:22580977]

23. De Benito AM, Valldecabres R, Ceca D, Richards J, Barrachina Igual J & Pablos A. (2019). Effect of
vibration vs non-vibration foam rolling techniques on flexibility, dynamic balance and perceived joint
stability after fatigue. PeerJ, 7, e8000. [doi:10.7717/peerj.8000] [PMid:31788353]

24. Kellmann M, Bertollo M, Bosquet L, Brink M, Coutts AJ, Duffield R, et al. (2018). Recovery and
performance in sport: consensus statement, Int J Sports Physiol Perform, 13 (2), 240-245.
[d0i:10.1123/ijspp.2017-0759] [PMid:29345524]

25. Herman K, Barton C, Malliaras P, & Morrissey D. (2012). The effectiveness of neuromuscular warm-
up strategies, that require no additional equipment, for preventing lower limb injuries during sports
participation: A systematic review, BMC Medicine, 10 (1), 75. [doi:10.1186/1741-7015-10-75]
[PMid:22812375]

26. Lauersen JB, Bertelsen DM, & Andersen LB. (2014). The effectiveness of exercise interventions to
prevent sports injuries: A systematic review and meta-analysis of randomised controlled trials, British
Journal of Sports Medicine, 48 (11), 871-877. [d0i:10.1136/bjsports-2013-092538] [PMid:24100287]

27. Thorborg K, Krommes KK, Esteve E, Clausen MB, Bartels EM, & Rathleff MS. (2017). Effect of
specific exercise-based football injury prevention programmes on the overall injury rate in football: A
systematic review and meta-analysis of the FIFA 11 and 11+ programmes, British Journal of Sports
Medicine, 51, 562-571. [d0i:10.1136/bjsports-2016-097066] [PMid:28087568]

28. Lee Y. J.,, Lee C. W. (2015). Korea Futsal FK (Futsal korea) league development plan, Journal of the
Korean Association for Sports Policy.

29. Shalamzari MH, Minoonejad H, Seidi F. (2020). The effect of 8-weeks Self-Myofascial Release Therapy
on Joint Position Sense and dynamic balance in athletes with hamstring shortness, Journal of
Rehabilitation Sciences & Research, 7 (1), 36-42.

30. Wiewelhovel T, Déweling A, Schneider C, Hottenrott L, Meyer T, Kellmann M, Pfeiffer M and Ferrauti
A. (2019). A Meta-Analysis of the Effects of Foam Rolling on Performance and Recovery, Front.
Physiol. 10:376. [doi:10.3389/fphys.2019.00376] [PMid:31024339]

31. Padua DA, Arnold BL, Perrin DH, Gansneder BM, Carcia CR, Granata KP. (2006). Fatigue, vertical leg
stiffness, and stiffness control strategies in males and females, Journal of Athletic Training, 41, 294-304.


https://doi.org/10.1080/02640410701287289
https://www.ncbi.nlm.nih.gov/pubmed/17899472
https://doi.org/10.1080/14763141.2014.958872
https://www.ncbi.nlm.nih.gov/pubmed/25224298
https://doi.org/10.1016/j.jsams.2008.08.005
https://www.ncbi.nlm.nih.gov/pubmed/18976956
https://doi.org/10.1519/SSC.0000000000000247
https://doi.org/10.1016/j.jbmt.2015.08.007
https://www.ncbi.nlm.nih.gov/pubmed/26592233
https://doi.org/10.2165/00007256-200333020-00005
https://www.ncbi.nlm.nih.gov/pubmed/12617692
https://doi.org/10.1519/JSC.0b013e31825c2bc1
https://www.ncbi.nlm.nih.gov/pubmed/22580977
https://doi.org/10.7717/peerj.8000
https://www.ncbi.nlm.nih.gov/pubmed/31788353
https://doi.org/10.1123/ijspp.2017-0759
https://www.ncbi.nlm.nih.gov/pubmed/29345524
https://doi.org/10.1186/1741-7015-10-75
https://www.ncbi.nlm.nih.gov/pubmed/22812375
https://doi.org/10.1136/bjsports-2013-092538
https://www.ncbi.nlm.nih.gov/pubmed/24100287
https://doi.org/10.1136/bjsports-2016-097066
https://www.ncbi.nlm.nih.gov/pubmed/28087568
https://doi.org/10.3389/fphys.2019.00376
https://www.ncbi.nlm.nih.gov/pubmed/31024339

