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INVESTIGATION OF ACUTE EFFECTS OF DIFFERENT WARM-UP
PROTOCOLS ON ATHLETIC PERFORMANCE IN FOOTBALL

ABSTRACT

In football, warm-up is important for physical preparation, injury prevention,
and performance enhancement. This study aimed to determine the acute effects
of four different warm-up techniques, static, dynamic, self-myofascial stretching
(SMR), and massage with Graston mobilization technique (GMTM), on sports
performance in football. A total of 20 football players, 13 males and 7 females,
who were actively studying at Yalova University Faculty of Sports Sciences and
who had a football license for at least one year, were included in the study. In the
study, 4 different warm-up programs were applied to each participant in random
order on separate weeks, at the same time of the day and at the same day of the
week. Passing, dribbling, agility, and vertical jump tests were performed before
and after each warm-up program. Skewness, kurtosis values, descriptive statis-
tics, Paired Samples T-test, and Two-Way Repeated Measures ANOVA test were
used to analyze the data. As a result of the study, it was found that static warm-up,
dynamic warm-up, warm-up with SMR, and warm-up with GMTM significantly
increased dribbling, agility, and vertical jump performance (p<0.05), but had no
effect on total pass number (p>0.05). No significant difference was found between
the changes these warm-up types created in the total number of passes, dribb-
ling and vertical jump performance within the scope of the warm-up type x time
interaction (p>0.05), but it was determined that they created different effects on
agility (p<0.05). Warming up in football acutely improves athletic performance.
However, branch-specific warm-ups or special training methods may be preferred
to improve passing performance. In particular, while warming up with GMTM
increases agility performance more than other warm-up types, the effect of SMR is
lower than the others. In future studies, football-specific mixed warm-up methods
can be created and their effects on athletic performance can be examined in detail.

Keywords: Football, Warm-Up, Sportive Performance, Graston, Myofascial
Release.
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FUTBOLDA FARKLI ISINMA PROTOKOLLERININ SPORTIF
PERFORMANSA AKUT ETKILERININ iINCELENMESI

0z

Futbolda 1sinma fiziksel aktiviteye hazirlik, yaralanmalardan korunmak ve per-
formansin arttirilmasi i¢in 6nemlidir. Bu ¢alismanin amac statik, dinamik, self
miyofasial gevseme (SMR) ile ve Graston mobilizasyon teknigiyle masaj (GMTM)
ile olusturulan dort farkli 1sinma tekniginin futbolda sportif performans tizerin-
deki akut etkisinin belirlenmesidir. Caligmaya Yalova Universitesi Spor Bilimleri
Fakiiltesinde okuyan aktif olarak futbol lisans1 bulunan en az bir yildir lisansli 13
erkek, 7 kadin olmak tizere toplam 20 futbolcu dahil edilmistir. Calismada 4 farkl
1sinma programi her katilimciya sirasi rastgele olacak sekilde ayri haftalarda ve
haftanin ayn1 giinii ve ayni saatinde uygulanmustir. Her 1sitnma programi éncesi ve
sonrasinda katilimcilarin pas verme, top siirme, ¢eviklik ve dikey sigrama testleri
almmustir. Verilerin analizinde ¢arpiklik, basiklik degerleri, tanimlayicr istatistik-
ler, Bagimli Orneklem T testi ve Tekrarh Ol¢iimlerde ki Yonlit ANOVA testi kul-
lanilmigtir. Calisma sonucunda statik 1sinma, dinamik 1sinma, SMR ile 1sinma ve
GMTM ile 1sinmanin top siirme, ¢eviklik ve dikey sigrama performansini anlaml
diizeyde arttirdig1 (p<0,05), ancak toplam pas say1sina etki etmedigi belirlenmistir
(p>0.05). Bu 1stnma tiirlerinin 1sinma tiiri x zaman etkilesimi kapsaminda toplam
pas sayisy, top siirme ve dikey sigrama performansinda yarattiklar: degisim arasin-
da anlaml bir farklilik bulunamamigtir (p>0,05), ¢eviklik tizerinde farkl: etkileri
yarattiklar: tespit edilmistir (p<0,05). Futbolda 1sinma akut olarak sportif perfor-
manst arttirmaktadir. Ancak pas atma performansmin arttirilmasi i¢in branga
ozgii 1s1nma veya ozel antrenman yontemleri tercih edilebilir. Ozellikle GMTM ile
1sinma geviklik performansini diger 1sinma tiirlerine gore daha fazla arttirmakta
iken SMR'nin etkisi digerlerine gore daha disiiktiir. {leride yapilacak calismalarda
futbolda 6zgii karma 1sinma yontemleri olusturularak sportif performans tizerin-
deki etkileri detayl bir sekilde incelenebilir.

Anahtar Kelimeler: Futbol, Isinma, Sportif Performans, Graston, Miyofasiyal
Gevsetme.

ek

INTRODUCTION

Warming up in football is important as it prepares the body for physical ac-
tivity, improves athletic performance, and minimizes the risk of injury (Young &
Behm, 2002; Makuch et al., 2022). It is believed that using stretching exercis-
es during the warm-up process can improve performance according to various

Spor ve Performans Arastirmalari Dergisi, 2024, Cilt 15, Sayi 3, Sayfa 429-445



Sema ARSLAN KABASAKAL

studies (Carvalho, 2012). Traditionally, the warm-up routine consists of aero-
bic activity and stretching exercises such as static stretching, dynamic stretch-
ing, ballistic stretching, and proprioceptive neuromuscular facilitation (Behm &
Chaouachi, 2011; Franco, 2012).

Static stretching aims to bring the limb to its maximum length and hold it in
the stretched position for 15-60 seconds (Behm & Chaouachi, 2011). Although this
stretching is claimed to reduce the risk of muscle injury (Amako et al., 2003), some
studies have shown that static stretching as part of warm-up has a negative effect
on performance parameters (McMillian, 2006; Bradley, 2007). Dynamic stretching
movements, which include sport-specific movement patterns, are recommended
instead of static stretching in warm-up protocols (Torres et al., 2008; Turki et al.,
2019; Judge et al., 2020). It has been reported that dynamic stretching performed
with low to moderate-intensity movements in a dynamic warm-up increases
body temperature, improves motor unit excitability and positively affects Counter
Movement Jump (CM]J) performance (Dalrymple et al., 2010). It also enhances
sprint performance (Brahim & Chan, 2022).

Another warm-up method commonly used by athletes is the self-myofascial
release (SMR) technique (Popelka et al., 2024). This technique reduces restrictive
barriers and fibrous adhesions in fascial tissue (Barnes, 1997). The device used in
SMR is the foam roller. This device uses body mass to apply pressure to specific ar-
eas of the muscle or between the origin and insertion points for a particular num-
ber of repetitions and sets (Paolini, 2009; MacDonald, 2013). Research has shown
that SMR produces similar results to dynamic stretching in jump and strength
performance parameters while contributing more positively to joint range of mo-
tion (Behara & Jacobson, 2017). Furthermore, another study observed that SMR
increased joint range of motion more than dynamic and static stretching exercises,
and that peak muscle power production capacity was more positively affected after
dynamic stretching and SMR compared to static stretching (Su, 2017). However,
Wiewelhove et al. (2019) showed that the effects of foam roller use during warm-
up on jump performance, strength, and recovery were generally negligible. Kon-
drad et al. (2021) also found in their study that the combined use of stretching and
SMR did not affect athletes.

Another myofascial release technique is Instrument-Assisted Soft Tissue Mo-
bilization. Graston Mobilization Technique (GMT) is a form of instrument-assist-
ed soft tissue mobilization that aims to treat soft tissue restrictions by triggering
the body’s healing response. It is proposed that GMT uses cross-frictional mas-
sage on the tissue, which creates microtrauma to promote healing by stimulating
blood flow to the treated area (Laudner et al., 2014). A study of collegiate wrestlers
showed that warm-up with GMT improved sprint performance (Jaskolski, 2016).
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A study comparing GMT with static stretching found that GMT was as effective
as static stretching in increasing muscle flexibility (Cakir & Karadenizli, 2019). No
study was found that included GMT in warm-up programs for football players.

Many studies in the literature have investigated how different types of warm-
ups affect performance, and the search for the most effective warm-up strategy
continues. Within the scope of the original value of this study, it is aimed to ex-
amine the effects of new warm-up protocols such as SMR and GMTM on the per-
formance of football players, apart from traditional static and dynamic warm-up
techniques, and to determine how modern methods affect football performance at
the acute level. Thus, by revealing the advantages of different warm-up techniques,
this study will help soccer players determine the most appropriate warm-up pro-
tocols that can help them improve their performance at professional and amateur
levels. It will contribute to making training programs more efficient by investigat-
ing the most effective warm-up methods that can improve performance parame-
ters such as agility, speed, dribbling, and jumping.

METHODS

Research Group

Table 1. The demographic information of the participants

Variables n Min Max Mean SD
Age (years) 20 18.00 28.00 20.60 2.56
Weight (kg) 20 50.00 85.00 66.15 10.86
Height (cm) 20 155.00 185.00 170.90 9.53
BMI (kg/m?) 20 20.00 24.95 22.34 1.81

Abbreviations: Min: Minimum; Max: Maximum; SD: Standard deviation; BMI: Body mass index

The study included 22 footballers, 13 male and 7 female, who were studying
at Yalova University Faculty of Sports Sciences and had a football licence with an
average of 4.20+3.17 years in the branch. A participant who did not regularly parti-
cipate in the measurements was excluded from the study. One participant dropped
out of the study due to a sports injury. The study was completed with a total of 20
participants. The demographic information about the participants is shown in Table
1. The criteria for inclusion in the study included being a student at Yalova Univer-
sity Faculty of Sports Sciences, having a football licence for at least 1 year, have been
training regularly for the last 6 months (2-3 days a week) and not having suffered
from any injuries in the last 6 months and having an active licence in the football
branch. The criteria for exclusion from the study included having any physical or
neurological disability and not fulfilling the procedures required by the study.
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Research Design

Assessed for egilibility (n = 22)

Excluded (n=2)
e Not meeting inclusion criteria (n = Q)
e Declined to participate (n = 1)
e Other reasons (n = 1)

Each participant was randomly assigned a warm-up schedule

‘ Warm-up calendar example ‘

.

| Every Monday at 10:00 ‘

|
! l ! l

1 Weeks | | 20 Weeks | | 31 Weeks | | 4 Weeks |
| 4 min jogging | | 4 min jogging | | 4 min jogging | | 4 min jogging |

l

]

l

l

Implementation of
Pre-tests

Implementation of
Pre-tests

Implementation of
Pre-tests

Implementation of
Pre-tests

l

I

l

’ One hour rest break | | One hour rest break | \ One hour rest break | ’ One hour rest break |

l

|

l

l

4 min jogging

4 min joggmg

4 min jogging | ‘ 4 min jogging |

m w | Warm- up w1th SMR I ’ ‘Warm-up with GMTM |

|

Implementahon of
Post-tests

Implementation of
Post-tests

Implemcntahon of
Post-tests

Implementation of
Post-tests

Figure 1. Example warm-up calendar for a participant

A randomized controlled cross-over model was used in the study design. Four
different warm-up techniques were used at four different times during the study.
The warm-up techniques used included static warm-up, dynamic warm-up, foam
roller warm-up, and warm-up using the Graston technique. Each warm-up was
performed on the same day and time of the week but in different weeks. The par-
ticipants’ agility, dribbling, passing, and vertical jump tests were performed before
and after the warm-up. There was a one-week interval between the different warm-
ups and measurements to ensure that the effect of one warm-up did not influence
the next. On each warm-up day, the participants’ first measurement was taken,
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then they rested for 1 hour, after which they jogged for 4 minutes, followed by
the warm-up scheduled for that day in the calendar, and the second measurement
was taken. An example of a warm-up schedule for one participant is shown in
Figure 1. The order of the weekly warm-up techniques was randomized for each
participant to eliminate potential bias by preventing the long-term effects of the
warm-up techniques on the tests.

Data Collection Process

Mor Christian Passing Test: This test measures how many accurate passes the
participant can make to a designated area. During the test, a test sheet, pen, tape
measure, cones, footballs, and marking tape were used. An area 15 meters long
and 4 meters wide was prepared for the passing test. A mini-goal of 91 cm in
width and 45 cm in height was created for the test using marking cones. Three
impact points were marked on the goal. Two of these were placed at a 45-deg-
ree angle to the left and right of the goal line, 13.5 meters away. The third was
directly opposite the goal, 13.5 meters away, at a 90-degree angle to the goal line.
The passing test was first visually explained to the participant, and during the
application, accurate passes were counted while standing next to the goal. The
participant made a total of 12 passes, four from each of the three strike points.
The participants were allowed to use their preferred foot for the passes. Two at-
tempt passes were allowed from each strike point. One point was scored for each
accurate pass. Balls that hit the goalposts (cones) were considered accurate. The
final score of the test was the sum of accurate passes from the 12 trials (Aktug et
al., 2019; Miilazimoglu, 2020).

30-Meter Dribbling Test: The purpose of this test is to measure the ability to
dribble a ball at maximum speed in a straight line. The test protocol is described
below. Four cones, a soccer ball, a steel tape measure, and a stopwatch were used
during the test. A straight course was prepared with a distance of 30 meters betwe-
en the start and finish lines. The start and finish lines of the course were marked
with two cones. Photocells were placed in the marked areas. The participant was
positioned on the start line with a football. The participant was instructed to comp-
lete the course by dribbling the ball in the shortest possible time. The time it took
the participant to cover the distance between the start and finish lines was recor-
ded in seconds (Miilazimoglu, 2020).

Illinois Agility Test: The Illinois Agility Test is a field test that measures the
ability to sprint and change direction, allowing the assessment of agility perfor-
mance in athletes. The duration of the test was measured using a photocell. The
test was conducted in an area 5 meters wide and 10 meters long. The 10 m length
was divided into three equal sections (approximately 3.3 m each) by cones placed
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along the center line. The test consisted of approximately 40 meters of straight
driving and 20 meters of slalom driving between the cones. The test included
5 full 180° turns and 6 additional partial turns between the cones. Photocells
were placed at the entrance and exit of the test area. The participant was initially
positioned 1 meter behind the start photocell. The footballer started the run
at any time and completed the course by moving in the direction indicated by
the arrows, starting from the start photocell and finishing at the end photocell
(Milazimoglu, 2020).

Free Counter Movement Jump Test: Free Counter Movement Jump (FCM]J)
test was administered to the participants as a vertical jump test. It is a test used to
measure explosive power. The FCM] test was used to determine the participants’
airtime. Test data were collected using the OptoJump device. Before starting
the test, the participants were allowed to practice to familiarise themselves with
the test technique. The participants were then positioned in the OptoJump Next
(Microgate, Bolzano, Italy) device with their hands-free. They were instructed
to “Minimize the transition between the descending and ascending phases and
jump as high as possible as quickly as possible. The participants should not
make any movements during the flight time. Their hands will be free during
the jump and landing and they can move them as they wish. Care was taken to
ensure that the knees, hips, and ankles were flexed to perform a squat before
the jump, and that the landing was performed with the hips, knees, and ankles
in extension. Each participant was allowed three attempts with a one-minute
rest in between, and the best time was recorded. Jumps were not accepted if the
landing occurred with the knees and hips in flexion during the test and the test
was repeated (Acero et al., 2012).

Warm-up Techniques Protocols
Before each warm-up protocol, participants jogged at a light pace for 4 minutes.

Static warm-up protocol: Static stretching is a method used to relax muscles
by holding them in an extended position for a prolonged period. In this study,
static stretching was applied to the calf muscles, hip adductors, hamstrings, and
quadriceps as part of the static warm-up. The muscles were held in the stretched
position for 15 seconds, followed by 20 seconds of relaxation. The movement was
repeated three times for each muscle (Polat et al., 2019).

Dynamic warm-up protocol: Dynamic stretching is a type of stretching
that involves extending the muscle during movement. The dynamic warm-up
protocol was designed to dynamically stretch the quadriceps, hamstrings, cal-
ves, and hip adductors (Kose et al., 2021; Secer & Kaya, 2021). It began with 4
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minutes of light jogging. Each movement in the protocol was performed for 15
seconds in a round, followed by a 10-second rest. The warm-up was completed
in 10 minutes with repetitions of each movement. The following movements
were used in the dynamic warm-up protocol:

« High Knee Walk

o Forward Gate Swings
o Backward Gate Swings
o Lunge Walk

« Toy Soldier Walk

« Lateral Lunge Walk

o Calf Raise and Stretch

Warm-up with Self Myofascial Release: Self Myofascial Release (SMR) is a
warm-up method that uses foam rolling to promote relaxation. In this study, SMR
was applied to the quadriceps, hip adductors, gastrocnemius, and hamstrings. The
participants were instructed to use a rolling speed of 5 rolls per 30 seconds, targe-
ting the muscle group with as much pressure as possible (Edis & Vurgun, 2021; Bey-
leroglu et al., 2021). SMR exercises were performed on both sides of the hamstrings,
quadriceps, hips and gastrocnemius muscles for 2 x 30 seconds with 10 seconds
of passive rest in between. A 30-second rest was allowed between sets of exercises.

Warm-up with Graston Mobilization Technique-Massage: Graston Mobili-
zation Technique-Massage (GMTM) is a massage technique that promotes my-
ofascial release. This technique was applied to the calf, hamstring, adductor, and
quadriceps muscles. The application was performed in a sweeping motion parallel
to the muscle fiber at an angle of 45° for 2 minutes. The technique was applied in a
unidirectional sweeping motion from distal to proximal. Massage oil was used as a
lubricant for the GMTM warm-up. The GMTM application was stopped in case of
excessive hyperemia (Cakir & Karadenizli, 2021).

Research Ethics

Ethics committee permission for the study was received from Yalova University
Human Research Ethics Committee on 14.03.2024 with protocol number 2024/11.
Participants were informed about the study and filled out an informed consent
form. Participants were included in the study on a voluntary basis. The current
research is in accordance with the Declaration of HELSINKI.
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Analysis of Data

SPSS 26 software was used for data analysis. The normality distribution of the
data was determined by the Shapiro-Wilk test and the Skewness and Kurtosis valu-
es. Since the Skewness and Kurtosis values were within the range of (-7.5) to (7.5)
(Hair et al., 2010), the data were considered to show a homogeneous distribution
(George and Mallery, 2010; Giirbiiz and $ahin, 2018). Parametric tests were applied
as the data followed a normal distribution. Descriptive statistics such as minimum,
maximum, mean and standard deviation, Paired Sample T-test, and Two-Way Re-
peated Measures ANOVA (Types of warm up (4) x Time (2)), post hoc test were
used in the analysis of the data. Statistically, the significance value was accepted as
p<0.05. The effect of the mean score difference between the variables was evaluated
using Cohen’s d and eta squared (n2) values. Cohen’s d was considered a small effect
when in the range of “0.20-0.49,” a medium effect when “0.50-0.79,” and a large
effect when “>0.80” The 12 value range was interpreted as “0.01-small effect size,
0.06-medium effect size, 0.14 and above-large effect size” (Biiytikoztiirk, 2011).

RESULTS

Table 2. Effect of warm-up protocols on football performance parameters

Variables n Mean sD t df P Cohen's d
Pre-test 20 815 20
pass numbe 1 . 3
Total pass number Po ot % sm oae 1265 0228 031
. Pre-test 20 540 05
Sttic Dribbling (sec) Post-test 20 510 058 5.290 <0.001 0.55
warm-up
Pre-test 20 1781 095
Agility (sec) Poct tost o s om0 <0.001 047
Pre-test 0 T 626
M] hei 43 . .3
Free CM] height (m) =" 0 aiss om0 <0.001 039
Pre-test 20 885 163
Total pass number Pot ot % am aee 072 0.467 019
| 3
Dribbling (sec) s:;::; ig :0: g'g'; 5338 <0.001 0.50
Dynamic warm-up Ailty (se0) Pre-test 0 owmes 120 0.002 i
iy (sec Post-test 20 1761 099 - -
Pre-test 20 301 623
Free CM] height (m) | =" 2 s eeg 02 . <0.001 039
Pre-test 20 847 20
Total pass number Pocttost % sss Lse 077 0.482 021
Pre-test 20 514 059
ibbli 3.7 ! 3
MR warmap Dribbling (sec) Post test 20 493 056 738 0.001 037
: Pre-test 20 18.02 121
ili 5, A .
Agility (sec) Post-test sz 1 0 <o.001 045
Pre-test 20 356 474
Free CMJ height 3,908 0.001 042
ree CMJ helght (cm) 5t test 0 3357 480
Pre-test 20 775 25
Total mbe; 1945 0.067 036
ol pass number Post-test 0 860 219
Pre-test 0 521 063
Dribbling (sec) e 5.755 <0.001 0.54
Post-test 20 488 060
GMTM warm-up Pre-test 20 1789 105
Agility (sec) Post-test 20 1727 L2 e 0.003 060
Free CM] height (cm) o W06 A s <0.001 055
ree CMJ height (cm) o fest 0 13 608 ™ - -

Abbreviations: Free CMJ: Free Counter Movement Jump test; SMR: Self Myofacial Releasing; GMTM: Massage with Graston
Myofacial Technique
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Table 2 shows the effect of four different warm-up techniques on the total num-
ber of passes, dribbling, agility performance, and vertical jump height. It was found
that all the warm-up techniques used in the study significantly increased dribbling
performance, agility performance, and vertical jump height (p<0.05). However, the
warm-up types did not significantly change the total pass number (p>0.05). When
analyzed in terms of effect sizes, static, dynamic and GMTM warm-ups have a
moderate effect on dribbling performance, while SMR warm-up has a low effect.
While the effect of warming up with GMTM on agility and vertical jump perfor-
mance is moderate, the effect of other warm-up types is low (Table 2).

Table 3. Comparison of the effects of different warm-up types on performance
parameters

Type 11T

Mean
Source Sum of df F P n2 Post-hoc (Bonferroni)
Squares 59
WUT 644 127 284
2 3
£ Emor 14 433 413 069 0526 00355 005
E 615 00 615
2 ime 393 0062 0171 po0.05
£ Emor 2977 1900 157
F  WUT*Tim 856 00 285
g ¢ 102 039  0.051 po0.05
= Ermor 15909 57.00 279
WUT 3 3
= 129 300043 a0 o 01se 154, MD2SD=0.21£0.07, p=0.047
§  Emor 681 5700 0.2
= Time 379 00 37
= 5042 <0001 0.726 152, MD25D=0.31:+0.04, p<0.001
2 Emer 143 1900 008 < g pe
= WUT*Tim 0.01 183 0.01
a ¢ 006 0928  0.003 p>0.05
Error 323 377 009
WUT 349 300 L6
a6l 0019 0160 1<3, MD#+5D=-0.3240.11, p=0.05
Error 1830 5700 032
= T 408 100 408
g e MT6 <0001 0566 152, MD+8D=0.32+0.06, p<0.001
2 Emor 113 1900 016
=
=4 For LWUT: prex=post, MD+SD=0.43+0.08, p<0.001;
= “Ti . pre: - 3, p=0.002
WUT*Time 414 200 207 o o pase For ZWUT: prespost, MD:SD=047+0.13, p=0.00%
For 3WUT: pre<post, MD+5D=-0.23+0.05, p=0.001;
Error 816 37.94 022 For 4 WUT: pre=post, MD4SD=0.61+0.18, p=0.003
. WUT 1351 220 613
= 057 058  0.029 po0.05
k- Error 4995 4188 1074
= )
5§ Time 265.51 LO0 26550 ;g5 <0001 o7on 12, MD+SD=-2.58+0.30, p<0.001
&2 Emor 7021 1900 370 s - P MDASD=-25880 5 petl
8 WUT*Time 681 a0 227
93 0432 0 ;
£ Frrer 16 w0 o 093 042 oo po0.05

Abbreviations: MD= Mean Differences; SD: Standard deviation; Free CM]J: Free Counter Movement Jump test; SMR: Self Myo-
facial Releasing; GMTM: Massage with Graston Myofacial Technique, WUT: Warm-up techniques, For WUT: 1= Static warm-
up, 2= Dynamic warm-up, 3= SMR warm-up, 4= GMTM warm-up, For time: 1=pre-test, 2= post-test

The effects of different warm-up techniques (static, dynamic, SMR, GMTM)
and measurement times (before and after) on a total number of passes, dribbling
(sec), agility (sec), and Free CMJ heights (cm) were analyzed by Two-Way Repe-
ated Measures ANOVA test and the results of the analysis are given in Table 3.
According to these results, no significant difference was found in the total number
of passes between the warm-up techniques regardless of time (F(2.27, 43.13) =
0.69, p = 0.526, > = 0.035). This shows that four different warm-up techniques had
similar effects on the total number of passes. Again, no significant difference was
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found in the total number of passes before and after the measurement regardless
of the warm-up technique (F(1, 19) = 3.93, p = 0.062, > = 0.171). When the effect
of warm-up techniques and measurement times on the total number of passes was
analyzed, no significance was found (F(3, 57) = 1.02, p = 0.390, n*> = .051). This
result shows that different warm-up techniques do not affect the total number of
passes according to the time factor.

When the dribbling duration change was examined, a significant difference
was found in dribbling time according to warm-up techniques regardless of time
(F(3, 57) = 3.60, p = 0.019, n* = 0.159). As a result of the post hoc test, it was
observed that warming up with GMTM increased dribbling performance at a
high effect level by decreasing dribbling time compared to the static warm-up
technique (p = 0.047). There was no significant difference in dribbling duration
between before and after measurement regardless of warm-up technique (F(1,
19) = 50.42, p <0.001, n* = 0.726). When the effect of warm-up techniques and
measurement times on dribbling duration was analyzed, no significant difference
was found (F(1.83, 34.77) = 0.06, p = 0.928, n> = 0.03). This result shows that dif-
ferent warm-up techniques do not have a significant effect on dribbling duration
according to the time factor.

When the agility test duration change was analyzed, a significant difference was
found according to the warm-up techniques regardless of time (F(3, 57) = 3.61, p
=0.019, n* = 0.160). It was determined that this result was due to the statistically
significant improvement of agility performance of static warm-up type compared
to warm-up with SMR (p = 0.05). Regardless of the warm-up technique, it was
determined that there was a significant difference in agility test duration before
and after the measurement (F(1, 19) = 24.76, p <0.001, n* = 0.566). Regardless of
the warm-up, the agility test duration of the participants decreased significantly
in the post-test (p <0.001). When the effect of warm-up techniques and measure-
ment times on agility test duration was analyzed, a significant difference was found
(F(2, 37.94) = 9.63, p<0.001, n* = 0.336). This difference was found in all warm-up
techniques as seen in Table 4, and it was determined that an increase in agility test
performance was achieved in static, dynamic and GMTM warm-ups compared to
warming up with SMR.

When the change in free CM]J height was examined, no significant difference
was found in free CMJ height according to warm-up techniques independent of
time (F(2.20, 41.88) = 0.57, p = 0.586, n°> = 0.029). Regardless of the warm-up
technique, a significant difference was found in free CM]J height before and after
the measurement (F(1, 19) = 71.85, p<0.001, n*> = 0.791). Vertical jump heights
of the participants increased significantly in the post-test regardless of warm-up
(p<0.001). When the effect of warm-up techniques and measurement times on
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Free CM] height was analyzed, no significant difference was found (F(3, 57) = 0.93,
p =0.432, 1> = 0.047). This result shows that different warm-up techniques did not
have a significant effect on dribbling time according to the time factor.

DISCUSSION

This study investigated the effects of four different warm-up methods, inc-
luding static stretching, dynamic stretching, SMR, and GMTM, on the passing,
dribbling, agility, and vertical jump performance of football players.

Football, a globally popular sport (Reilly et al., 2000), requires high levels of
lower extremity muscle strength for demanding activities such as directional chan-
ge, dribbling, and passing (Meylan et al., 2009). Studies have shown that increasing
joint range of motion through stretching exercises has a positive effect on muscle
strength production (Herda et al., 2013). SMR breaks down fascial adhesions, re-
moves tissue restrictions, and increases joint range of motion (Cafarelli and Flint,
1992). GMTM also removes myofascial adhesions and can positively affect muscle
strength by stimulating nerves in the muscles (Markovic, 2015; Mondal Entaj et
al., 2022). It is argued that GMTM increases flexibility, muscle strength, and endu-
rance (Schaefer and Sandrey, 2012). Furthermore, studies have shown that GMTM
affects flexibility, strength, and power, but has minimal effect on speed and agility
(Markovic, 2015). In addition, SMR has been demonstrated to increase strength,
power, speed, and agility (Macdonald, 2013; Markovic, 2015; Sullivan et al., 2013;
Cheatham et al,, 2016). In the present study, it was found that warming up with
SMR and GMTM increased dribbling, agility, and vertical jump performance in
football players. However, neither warm-up technique was found to affect passing
performance in footballers. In addition, it has been determined that warming up
with SMR and GMTM affects the other performance parameters considered.

According to the results of the current study, it was determined that warming
up with SMR and GMTM as well as static and dynamic warm-up did not affect the
total number of passes in football players. In the study by Ding (2019), the effect
of dynamic warm-up and branch-specific warm-up on the passing test result was
compared, and it was observed that branch-specific warm-up increased the pas-
sing score. The fact that the 4 different warm-up techniques used in the current
study did not increase the passing scores shows that movements for passing should
be added to the warm-up. In future studies, it is recommended to create warm-up
protocols including branch-specific movements to increase passing scores and to
evaluate the effectiveness of these protocols.

According to the results of the present study, static warm-up, dynamic warm-
up, warm-up with SMR, and warm-up with GMTM increase dribbling performan-
ce. In addition, it was revealed in the present study that warming up with GMTM
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is more effective in increasing dribbling performance than static warm-up regard-
less of time. In addition, according to the warm-up type x time interaction, it was
determined that four different warm-up types affected dribbling performance at a
similar level. In the studies examining the effect of warm-up on dribbling in the li-
terature, it has been shown that dynamic warm-up increases dribbling performan-
ce in football players compared to static warm-up (Gelen, 2010; Fletcher & Mon-
te-Colombo, 2010) and branch-specific warm-up increases dribbling performance
in football players compared to dynamic warm-up (Ding, 2019). In addition, Gelen
(2010) showed that static warm-up decreased slalom dribbling performance and
dynamic warm-up and dynamic-static mixed warm-up types increased this per-
formance. In the present study, linear dribbling was measured. Within the scope of
the results obtained in the study, the effect of dynamic warm-up is consistent with
the literature. Since the effects of warming up with SMR and GMTM were measu-
red for the first time, it can be added to the warm-up protocols of football players
to improve dribbling performance. However, there are contradictions about the
effect of static warm-up on dribbling. It is recommended to conduct more detailed
studies on this subject.

When the effects of static and dynamic warm-ups on agility are considered,
studies are showing that the two types of warm-ups have similar effects (Birinci et
al,, 2022; Rana et al., 2018). Toprak et al. (2022) suggested that static and dynamic
post-activation potentiation (PAP) conditioning activities increase agility in foot-
ball players at a similar level and therefore can be used in the warm-up. In contrast,
some studies show that dynamic warm-up is more effective in increasing agility
levels (Ben Maaouia et al., 2020). In the literature, only one study was found that
examined the effect of SMR and GMTM in football players. In this study, it was
revealed that the two practices increased vertical jump, speed, and agility in foot-
ball players, but they created similar changes in these (Mondal Entaj et al., 2022).
In the present study, it was determined that all warm-up methods used increased
agility performance in football players. However, it was determined by two-way re-
peated measures ANOVA test that the highest performance increase was achieved
by warming up with GMTM. Static warm-up was also found to be more effective
in increasing agility performance than warm-up with SMR in the present study.
The reason why the effect of SMR is low may be due to the possibility of tiring the
athletes because the movements used by the athletes in warming up with SMR are
performed with body weight. It is recommended to conduct more detailed studies
on this subject. Although the results of the study are generally consistent with the
literature, the comparative results of warm-up with SMR and GMTM with dy-
namic and static warm-up are new findings in the literature. For the necessity of
using these techniques in the warm-up process, it is recommended to carry out
similar studies on professional football players with a higher sample size.
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Giingor (2024) determined that warm-up routines generally increased vertical
jump performance. Yapicioglu et al. (2013) found that dynamic stretching increa-
sed vertical jump performance in university athletes, but static stretching had no
effect. Similarly, Ferreira et al. (2013) determined that dynamic stretching incre-
ased vertical jump height in football players, while static stretching did not affect
it. Demirci and Toptas Demirci (2018) showed that a dynamic warm-up increased
vertical jump height more than a static warm-up. Ince and Yildirim (2019) argued
that static stretching performed at a certain knee angle and duration has a positive
effect on vertical jump height. In contrast, Popelka et al (2024) found that static
warm-up, dynamic warm-up, warm-up with foam rollers, and mixed warm-up
methods had similar effects on vertical jump height. Similarly, Birinci et al (2022)
found that static and dynamic warm-ups had no difference in vertical jump perfor-
mance. In the present study, it was found that static warm-up, dynamic warm-up,
and other types of warm-up increased the vertical jump height. It was determined
that the change caused by these warm-up types was similar. The finding that war-
ming up with GMTM affects vertical jump height is a new finding. However, the
inconsistency between the effects of dynamic warm-up and static warm-up conti-
nues. In future studies, the effects of static and dynamic warm-ups on football pla-
yers should be examined in more detail, mixed warm-up models should be created
and their effects on performance should be examined.

CONCLUSION AND RECOMMENDATION

Types of warm-up acutely affects sportive performance in football players. As a
result of the study, it was concluded that static warm-up, dynamic warm-up, warm-
up with SMR, and warm-up with GMTM increased the agility, dribbling, and ver-
tical jump performances of football players, but did not affect the total number of
passes. This may be because branch-specific warm-up methods were not used in
the study, which constitutes a limitation of this study. The lack of a significant dif-
ference in total passing performance indicates that there may be a need for specific
warm-up protocols for movements related to passing. Future studies can compara-
tively examine the effect of branch-specific warm-up and the warm-up types used
in the present study on performance. When four different warm-up types were
compared, the GMTM warm-up technique specifically improved dribbling and
agility performance compared to the other techniques. Warming up with GMTM
can be added to the warm-up protocols of footballers and may even have more
long-term effects. Warm-up with SMR does not affect agility performance as well
as other warm-up techniques. More detailed studies in which fatigue is measured
are needed. Based on the findings of the study, football players should warm-up
before training and competition in order to increase their sportive performance.
Footballers may prefer static warm-up, dynamic warm-up, warm-up with SMR,
and warm-up with GMTM. Their performances based on passing skills do not inc-
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rease instantly with a warm-up, so appropriate training programs can be applied
for this reason. We suggest that control groups should be added to future studies
and mixed programs for warm-up types should be applied and tested comparati-
vely. In addition, future studies should examine the acute effect of warm-up types
as well as the long-term effect of the warm-up types to be applied.
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