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RBSIMACE The aim of the research was to evaluate the acute effect of five different stretching techniques used as a part of agility
and speed training. The sample groups consisted of 108 PF UJEP students who study in the field of physical education and
sports. Participants performed five different warm-up stretching models in five different weeks, each Monday at the same time
and place. The agility test and sprint were applied immediately after each stretching exercise. Both tests were performed without
stretching (NS), after static stretching (SS), dynamic stretching (DS), static + dynamic stretching (SDS), and dynamic + static
stretching (DSS) following 5 minutes of jogging. The ANOVA Chi Square statistical method and Wilcoxon Matched Pairs Tests
were used to evaluate the data. The differences between the protocols were as follows NS with DS, NS with DSS, NS with SDS,
SS with DS, SS with DSS, SS with SDS, DSS with SDS in 10 m (p < 0.05). There is a statistical difference between NS with
SS, NS with DS, NS with DSS, NS with SDS in lllinois agility test (p < 0.05). Types of dynamic stretching have a positive effect
on strength and speed sports performance. To increase agility, it is recommended to warm up in combination with a model
of dynamic stretching after static stretching.
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Introduction

Warm-up is an integral part of the training and teaching unit when there is an increase of requirement for
sports performance. Warm-up is important to increase body temperature and stretching is primarily intended to
increase range of motion at a joint or group of joints. Stretching further compensates for one-sided loading, reduces
muscle tension, facilitates regeneration after loading and creates a feeling of body relaxation.

There are various types of stretching such as static stretching, dynamic stretching, ballistic (swing stretching),
proprioceptive neuromuscular facilitation (PNF) stretching and many of its subtypes. In our research, we deal with
static and dynamic stretching, including their combinations. Static stretching is slow stretching of the muscles in
the final position up to 60 seconds (Peck et al., 2014; Torres et al., 2008; Young & Behm, 2002). It is necessary
to respect gradual stretching with prolonged exhalation and avoid drastic stretching, which is very painful and
unwholesome. Mild stretching, when, after taking up the starting position, the muscle is slowly stretched to the
appropriate position with a feeling of a slight stretch, is followed by a phase after two to three seconds of releasing
the developing stretch, i.e., the second phase continuing the tensile action on the muscle. Dynamic stretching is
performed in such a way that the driving force of the movement is the kinetic energy of the body. The movement
is carried out in a controlled and conscious manner without maintaining the final position, but there is no swing [4].
The positives of dynamic stretching are that the neural pathways responding to the stretching stress are activated
more strongly than with static stretching, the rapid strength in the muscles is better preserved than with static
stretching, coordination within the muscle is improved, and the capillaries remain fully open during exercise, while
the muscles can be continuously perfused (Kabe$ova, 2017; Slomka & Regelin, 2008).

Research deals with the question of the influence of warm-up on the performance itself. The issue of the
application of stretching as a part of the warm-up before performance is currently a highly discussed topic. A number
of studies suggest that dynamic forms of stretching should be preferred over activities that require speed and
strength (Aguilar et al., 2012).

Dynamic stretching causes faster contractions of activated muscles and is therefore a prerequisite for faster
movements. Muscles produce more force after dynamic stretching due to increased activation of motor units (Behm
& Caouachi, 2011). In contrast, a reduced ability to produce force was demonstrated after static stretching, which
was due to reduced motor unit activation, or reduced inelasticity of muscle tendon units (Hayes & Walker, 2007).
A decrease in the effect on performance occurred after the application of static stretching during the warm-up for
running sprint and power endurance performances (Nelson et al., 2005; Nelson & Kokkonene, 2021), for standing
long jump and other activities with static force production (Behm & Chaouachi, 2011; Nelson & Bandy, 2005; Nelson
& Kokkonene, 2021). It is recommended using a sport-specific warm-up phase method that combines dynamic
stretching after static stretching to increase the athlete’s speed and agility (Aguilar et al., 2012).

The acute effect of static stretching has a negative effect on agility and sprint performance. This study
suggests that dynamic and static + dynamic stretching could be used to achieve better acceleration, speed, and
agility performances during warm-up training in young tennis players (Kilit et al., 2017).

Static stretching (SS) shows a decline in many domains, including strength, anaerobic power, and sprint time.
Dynamic stretching (DS) shows an increase in anaerobic power and a decrease in sprint time. Research on the
effects of stretching on agility performance is limited (Aguilar et al., 2012).
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The aim of the Study

The aim of the research was to evaluate the acute effect of five different stretching techniques used as a part
of agility and speed training. It is assumed that after warming up with dynamic stretching and combinations with
dynamic stretching, there will be a relevant improvement in the level of selected tests of agility and speed.

Materials and methods

Participants

The study was attended by 108 healthy and physically active students at the University of Jan Evangelista
Purkyné in Usti nad Labem studying in the field of physical education and sports. The average age of men
(n=72), which was 21.15 + 1.69 years, mean height was 1.80 + 6.25 m and body weight average was 77.52 + 10.05 kg
and for women (n = 36) the average age is 21.11 + 2.45 years, mean height 1.68 + 6.28 m and body weight average
61.38 + 5.61 kg.

The criterion for inclusion of the participant in the research was the absence of health problems at the time
of the research and regular participation in the research. The students participated voluntarily and confirmed their
participation in the study by filling in the informed consent form. Each participant was informed about the procedure
and participant's consent was obtained. If students did not meet the given criteria, they were excluded from the
study. All tests were carried out at the same time of day (9 o'clock a.m.) and the implementation took place in five
weeks, every Monday from April 2023.

Research design

Participants were informed about the individual steps of the research and were provided with information
about the implementation of the test. All actions were carried out under the guidance of the examiner. Testing
took place under standard conditions (time, temperature, place) within 5 weeks from April 2023 and the first initial
anthropometric assessment.

Participants were informed not to exercise or consume alcohol or caffeine 24 hours before the tests.
The stretching warm-up model was performed under the supervision of an expert after a 5-minute warm-up (aerobic
jogging of minimum intensity). After each applied model of stretching exercises, the lllinois agility test (s) and
a4 x 10 m (s) shuttle run followed.

The height of the participants was measured using a stadiometer (cm) and body weight was determined using
a Tanita scale (kg).

Performance test

Sprint test4 x 10 m (s) and lllinois agility test (s) were used to determine performance parameters. Information
from a controlled interview was used to collect data.

In Figure 1, the lllinois agility test starts at point A, proceeds to point B, and from there zigzags around funnels
spaced 3.3 m apart to point C and the test finished at point D (Miller et al., 2006). Test is set up with four cones
forming the agility area (10 meters long x 5 meters wide). Cone at point A, marking the start. Cone at B & C to mark
the turning spots. Cone at point D to mark the finish. Start lying face down with the hands at shoulder level. On the
“go” command, participant begins and time starts when they cross the photocells. Participants should get up and
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run the course along the set path (left to right or right to left). At the turn spots B and C, they must ensure they touch
the cones with their hand. The trial is considered complete when they cross the finish line and no cones have been
knocked over.

Sprint test: at the whistle, the participant runs from a semi-high start position from one cone, then the second
cone is run around, and the participant returns diagonally to the first cone (so that the track forms a figure eight).
After running around, he/she continues to the second cone again, touches it and returns to the start, where he/she
must touch the cone again. Each participant first runs the entire course on trial to avoid mistakes. Each proband first
runs the entire course on trial to avoid mistakes. Two attempts are made, between which there must be a break of at
least 5 min. A better result is noted. Time is measured with an accuracy of 0.1 s. Running path (figure 2) (Pétivlas
& Mrazkova, 2012).

Stretching exercise protocol

Five types of stretching exercises were used in the following order: non-stretching phase NS, SS (static
stretching), DS (dynamic stretching), SDS (static and dynamic stretching) and DSS (dynamic and static stretching).

The non-stretching phase consists of 5 minutes of moderate-intensity aerobic jogging, after which the
participants are tested without any other exercise application.

In the SS phase, after a warm-up, i.e., 5 minutes of aerobic jogging, and a cooldown, static stretching followed
with eight static exercises targeting the upper and lower limbs and the trunk. The procedure for SS was to take
the starting position of the exercise and then stretch with holding time in the extreme position for 30 seconds.
The exercise focused on latissimus dorsi (back), pectoralis major (chest), trapezius (neck), rectus abdominis
(abdomen), gluteus maximus (hip), quadriceps (front of the leg), hamstring (back of the leg), gastrocnemius (calf)
muscle groups.

For DS, the same exercises as in research (Cigerci et al., 2023) were applied: high glute pull, walking lung,
light high knees, high knee pull, straight leg kick, carioca, skip A (jumping), skip B (jumping).

In the combination of SS and DS stretching, 8 static exercises with holding time in the extreme position for
30 s were applied, followed by 8 dynamic exercises with 15 s intervals between repetitions. In the combination
of DS and SS stretching, the application was reversed. First 8 dynamic stretches were performed with 15 s intervals
between repetitions, and then eight static stretches were performed once for 30 seconds at the point of maximal
range of motion (Aydin et al., 2019).

Statistical analysis of data

Data were analyzed by analysis of variance (ANOVA) using Statistica software. According to the Shapiro-Wilk
normality test, we dealt with non-parametric data and the Wilcoxon test was used to compare the stretching groups.
The Wilcoxon test is a non-parametric test used to compare the means of two sets and to determine whether the
results of one intervention group are significantly different from the results of the other intervention group. Statistical
significance was tested at p = 0.05.

The Pearson’s correlation coefficient was used to determine the relationship between the performance
achieved in the lllinois test and the sprint test in men, women and all participants with the same type of warm-up.
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START FINISH

Figure 1. inois Agility Test (Miller et al., 2008).

10 m

mees l.and 2.run

e 3.and 4. run

Figure 2. Sprint test 4 x 10 m (Pétivias & Mrazkova, 2012).

Results

In order to use adequate statistical procedures, we first monitored the normality of the variables using the
Shapiro-Wilk test. We can state that the monitored quantities have a frequency distribution other than normal, so
we will use non-parametric statistical procedures.

The following results present statistically significant differences for individual types of warm-up for the lllinois
test. Based on the results of Friedman ANOVA and Kendall Coeff. of Concordance, individual types of stretching
in the lllinois test are statistically significant (ANOVA Chi Sqr. (N = 108, df = 4) = 44.75 p < 0.00000; Coeff.
of Concordance = 0.10361 Aver. rank r = 0.09523). Table 1 contains the comparison of individual stretching exercise
protocols for the results of the lllinois test (p < 0.05). For the results of the lllinois Agility test, there is a statistical
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difference between NS & DS, NS & DSS, NS & SDS, SS & DS, SS & DSS and SS & SDS (p < 0.05). DS proved to
be the most effective, followed by SDS (Figure 3).

Tahle 1. Comparison of individual types of warm-ups for the lllinois test (N=108)

Type of Stretching Median (s) Vs. type of Stretching Median(s) Z p-level
Static Stretching 16.54 1.58 0.11
Dynamic Stretching 15.95 4.75 0.00
No Stretching 16.89
Dynamic Stretching + Static Stretching 16.45 3.35 0.00
Static Stretching + Dynamic Stretching 16.27 4.50 0.00
Dynamic Stretching 15.95 4.56 0.00
Static Stretching 16.54 Dynamic Stretching + Static Stretching 16.45 2.49 0.01
Static Stretching + Dynamic Stretching 16.27 3.31 0.00
Dynamic Stretching + Static Stretching 16.45 0.91 0.36
Dynamic Stretching 15.95
Static Stretching + Dynamic Stretching 16.27 0.73 0.46

Dynamic Stretching + Static

Stretching 16.45 Static Stretching + Dynamic Stretching 16.27 2.84 0.00

Wilcoxon Matched Pairs Test (*p < 0.05)

Tahile 2. Comparison of individual types of warm-up for Sprint test 4 x 10 m (N=108)

Median

Type of Stretching © Vs. type of Stretching Median(s) Z p-level
Static Stretching 11.35 5.27 0.00
. Dynamic Stretching 11.13 2.99 0.00
No Stretching 10.74 X . . X
Dynamic Stretching + Static Stretching 11.45 4.49 0.00
Static Stretching + Dynamic Stretching 11.45 493 0.00
Dynamic Stretching 1113 1.53 0.12
Static Stretching 11.35 Dynamic Stretching + Static Stretching 11.45 0.48 0.62
Static Stretching + Dynamic Stretching 11.45 0.66 0.50
) ) Dynamic Stretching + Static Stretching 11.45 0.95 0.33
Dynamic Stretching 11.13 . . . X
Static Stretching + Dynamic Stretching 11.45 1.81 0.06
D ic Stretching + Stati
ynamic Stretehing * Sle 4, 45 Static Stretching + Dynamic Stretching 145 075 045

Stretching

Wilcoxon Matched Pairs Test (*p < 0.05)

In the shuttle run test, significant differences were also demonstrated for individual types of exercise (ANOVA
Chi Sqr. (N =108, df = 4) = 33.44 p < 0.00000; Coeff. of Concordance = 0.07742 Aver. rank r = 0.06880). Table 2
contains the comparison of individual stretching exercise protocols for the results of the shuttle run (p < 0.05).
The results of the 10 m sprint test showed statistically significant differences between selected types of warm-ups
NS & SS, NS & DS, NS & DSS and NS & SDS (p < 0.05).

The medians and min and max values are clearly shown in box graphs for both tests (Figure 3, Figure 4),
where dynamic stretching appears to be the most effective stretch (Figure 3).
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Note: Stretching; NS: No Stretching; SS: Static Stretching; DS: Dynamic Stretching; Note: Stretching; NS: No Stretching; SS: Static Stretching; DS: Dynamic
SDS: Static Stretching + Dynamic Stretching; DSS: Dynamic Stretching + Static Stretching; SDS: Static Stretching + Dynamic Stretching; DSS: Dynamic
Stretching. Stretching + Static Stretching.
Figure 3. Box graph - linois test. Figure 4. Box graph - Sprint test 10 m.

The results in table 3 present a direct relationship between the achieved performances in the lllinois test and
the sprint test for men, women and all participants with the same type of warm-up (p < 0.05).

Talile 3. Rank correlation for men (n = 72), women (n = 36) and total (N = 108)

. Men Women Total
Stretching
R t(N-2) p-level R t(N-2) p-level R t(N-2) p-level

NSIL vs. NSCL 0.34 0.34 0.00 0.32 1.99 0.05 0.60 777 0.00
SSILvs. SSCL 0.21 0.21 0.06 -0.12 -0.68 0.50 0.22 2.36 0.01
DSIL vs. DSCL 0.32 0.32 0.00 0.08 047 0.64 0.32 3.51 0.00
DSSIL vs. DSSCL 0.42 0.41 0.00 0.31 1.88 0.06 0.44 5.11 0.00
SDSIL vs. SDSCL 0.36 0.36 0.00 0.38 246 0.01 0.40 4.49 0.00

NS: No Stretching; SS: Static Stretching; DS: Dynamic Stretching; SDS: Static Stretching + Dynamic Stretching; DSS: Dynamic Stretching + Static Stretching; IL: lllinois test;
CL: Sprint test. *p <0.05
Pearson’s correlation coefficient (*p < 0.05)

The study looked at the effect of five different types of stretching after warming up before exercise on the
results of motor tests of speed and agility.

Table 1 shows that different protocols of stretching exercises have a statistically significant effect on the values
of the lllinois test (p < 0.05). It was found that the best results were obtained with dynamic stretching and combined
models with dynamic stretching (p < 0.05). Moreover, it is understood that the combined models of stretching
exercises performed worse than dynamic stretching but better than static stretching. The study supporting our
research (Cigerci et al., 2023) studied the acute effects of five different stretching protocols applied during the
warm-up phase on speed and agility. Different stretching exercise protocols have a statistically significant effect on
Illinois Agility and Reactive Agility values (p < 0.05). It was found that the best results were obtained with dynamic
stretching, and there was also a significant difference in favour of dynamic stretching between dynamic stretching
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and other protocols (p < 0.05). Combined stretching exercise models, on the other hand, seem to achieve worse
results than dynamic stretching but better than static stretching.

Table 2 shows that different protocols of stretching exercises have a statistically significant effect on the
values of the 10 m sprint test (p < 0.05). It was found that the best results were obtained with no stretching. There
was a significant difference in favor of DS among other protocols (p < 0.05). Moreover, it is understood that the
combined models of stretching exercises performed worse than dynamic stretching but better than static stretching.
The results of the study (Cigerci et al., 2023) showed that different stretching exercise protocols have a statistically
significant effect on 10 m and 20 m running values (p < 0.05). It was determined that the best results were obtained
with dynamic stretching and there was a significant difference in favour of dynamic stretching between dynamic
stretching and other protocols (p < 0.05). In addition, it is understood that the combined stretching exercise models
achieved worse results than dynamic stretching but better than static stretching.

Looking at the literature, although static stretching applied during the warm-up process has been reported to
negatively affect agility, many studies show that static stretching increases flexibility (Aydin et al., 2019; OSullivan
etal.,, 2009; Samson et al., 2012). Static stretching exercises have been reported to improve flexibility; flexibility can
increase athletic performance and speed up recovery (Colby, 2007). In addition to this information, it should not be
ignored in the literature that providing flexibility can protect athletes from injury (Gibson et al., 2019). The finding that
the acute effect of static stretching has a negative effect on agility and sprint performance suggests that dynamic
and static + dynamic stretching could be used to achieve better acceleration, speed, and agility performances
during warm-up training in tennis players (Kilit et al., 2017).

The effects of static stretching after a dynamic warm-up on speed, agility and strength were investigated in
a study involving male university students participating in team sports (Bishop & Middleton, 2013). Interestingly,
the results showed that a routine with a combination of dynamic warm-up and static stretching led to a decrease
in average performance in all performance measures; 20 m sprint and agility according to the lllinois test (Bishop
& Middleton, 2013). Many researchers have shown that static stretching can limit strength, power, and speed
(Bradley et al., 2006; Power et al., 2004; Samuel et al., 2008; Sayers et al., 2008; Steward et al., 2007; Yamaguchi
& Ishii, 2005).

Results of the study (Miri-Khorasani et al., 2016) evaluating the acute effect of different warm-up stretching
methods on the acceleration and speed of soccer players after different warm-up procedures using 10- and
20-meter tests. There were also significant differences between combined stretching compared to static stretching
and no stretching protocol.

Result of the study (Van Gelder & Bartz, 2011) evaluating the effect of static stretching and dynamic stretching
on performance time in an agility test. These results suggest that compared to static and no stretching, dynamic
stretching significantly improves performance in closed agility skills that involve.

The important factor is the total duration of each stretching exercise, not the number of repetitions in which the
exercise is performed. The results of the study suggest that short-term static stretching (<30 seconds) can indeed
improve acute speed performance (Avloniti et al., 2016).

Research aimed to evaluate the effects of different lengths of dynamic stretching on speed and agility in
female gymnasts to compare how different lengths of dynamic stretching affect performance in these areas. From
the results of the study, it can be conc concluded that dynamic stretching has a positive effect on speed and agility
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in female gymnasts. Shorter stretching protocols (20 and 30 seconds) appear to be most effective for improving
gymnastic performance (Dallas et al., 2019).

Results of researching the acute effect of static stretching, dynamic exercise, and a combination of static
stretching and dynamic exercise before a sporting event on performance in the vertical jump, medicine ball throw,
10-yard sprint, and running speed in the shuttle run test in teenage athletes (15.5 £0.9 years old) suggest that
before a sporting event it can be for teenage athletes, who engage in performance activities, dynamic exercise
or static stretching followed by dynamic exercise more beneficial than static stretching alone (Faigenbaum et al.,
2006).

The aim (McMillian et al., 2006) was to compare the effects of dynamic warm-up with the effects of static
stretching on selected indicators of strength and agility in cadets (14 women and 16 men aged 18-24 years from
the United States Military Academy). Data analysis showed that after dynamic warm-up, participants had better
performance scores in all three strength and agility tests (p < 0.01) compared to static stretching and no warm-up
(p < 0.01). Dynamic warm-up methods are effective in improving performance (Fletcher & Anness, 2007; Hought
etal., 2009; Little & Williams, 2006; Taylor et al., 2009; Young et al., 2004), but they are not as effective in increasing
static flexibility compared to static stretching (Covert et al., 2010; O"Sullivan et al., 2009).

Gonclusions

According to the information obtained from the studies, it can be said that the types of stretching performed
during the pre-exercise warm-up can affect the performance of athletes. Small increases in athletes’ performance
can sometimes reveal big differences that can affect competition results. Therefore, it is considered that attention
should be paid to the selection of the types of stretching that will be applied in the warm-up section, taking into
account the needs of the sports sector and the athlete. Dynamic types of stretching should be preferred over
activities that require speed and strength. On the other hand, it is undoubtedly important to increase the athlete’s
flexibility during these challenging movements and prevent injuries. For this reason, in order to increase the speed
and agility of the athlete, a dynamic stretching method can be recommended as part of the warm-up, or a model
of a combination of static stretching followed by dynamic stretching.

Funding: This research Effect of Application of Five Stretching Techniques on Speed and Agility, grant number 43 212 15 2005 —
43 01, the research was funded by PF UJEP in Usti nad Labem.

Conflicts of interest: The authors declare no conflict of interest.

References

Aguilar, A. J., DiStefano, L. J., Brown, C. N., Herman, D. C., Guskiewicz, K. M., & Padua, D. A. (2012). A dynamic warm-up model
increases quadriceps strength and hamstring flexibility. J Strength Cond Res, 26(4), 1130-1141. https:/doi.org/10.1519/
JSC.0b013e31822e58b6

Avloniti. A., Chatzinikolaou, A., Fatouros, |. G., Protopapa, M., Athanailidis, I., Avloniti, C., Leontsini, D., Mavropalias, G., & Jamurtas,
A. Z. (2016). The effects of static stretching on speed and agility: One or multiple repetition protocols. Eur J Sport Sci, 16(4),
402-408. https:/doi.org/10.1080/17461391.2015.1028467

Vol, 51, No. 3/2025 29



S Nana KabeSova, Lucie Lebruskovd, David Svoboda, David Gihl4F, Elena Bendikova

Aydin, Y., Kafkas, A., Cinarli, F. S., Eken, 0., Kurt, C., & Kafkas, M. E. (2019). Farkli germe egzersizi protokollerinin bazi anaerobik
motorik testler tizerine akut etkileri. Sport Hekimligi Dergisi, 54(2), 99-107. https:/doi.org/10.5152/tjsm.2019.121

Behm, D. G., & Caouachi, A. (2011). A review of the acute effects of static and dynamic stretching on Performance. Eur J App Physiol,
111(11), 2633-2651. https:/doi.org/10.1007/s00421-011-1879-2

Bishop, D. C., & Middleton, G. (2013). Effects of static stretching following a dynamic warm-up on speed, agility, and power. J Hum Sport
and Exerc, 8(2), 391-400. https:/doi.org/10.4100/jhse.2012.82.07

Bradley, P. S., Olsen, P. D., & Portas, M. D. (2006). The effect of static, ballistic, and proprioceptive neuromuscular facilitation stretching
on vertical jump performance. J Strength Cond Res, 21(1), 223-226. https://doi.org/10.1519/00124278-200702000-00040

Cigerci, A. E., Genz, H., Gurses, V. V., Sever, O., & Kizilbag, O. (2023). Acute effects of five different stretching exercise protocols on
speed and agility. Vir Rev Educ Fisica, 12(1), 52-67.

Colby, C. A. (2007). Therapeutic exercise: foundations and techniques. F. A. Davis Company.

Covert, C. A., Alexander, M. P., Petronis, J. J., & Davis, D. S. (2010). Comparison of ballistic and static stretching on hamstring muscle
length using an equal stretching dose. J Strength Cond Res, 24(11), 3008-3014. https://doi.org/10.1519/jsc.0b013e3181bf3bb0

Dallas, G., Theodorou, A., & Paradisis, G. (2019). The effect of different duration of dynamic stretching on sprint run and agility test on
female gymnast. J Phys Edu Sport, 19, 268-272.

Faigenbaum, A. D., Kang, J., McFarland, J., Bloom, J. M., Magnatta, J., Ratamess, N. A., & Hoffman, J. R. (2006). Acute effects
of different warm-up protocols on anaerobic performance in teenage athletes. Ped Exe Sci, 18(1), 64-75. https://doi.org/10.1123/
pes.18.1.64

Fletcher, I. M., & Anness, R. (2007). The acute effects of combined static and dynamic stretch protocols on fifty-meter sprint performance
in track-and-field athletes. J Strength Cond Res, 21(3), 784-787. https://doi.org/10.1519/r-19475.1

Gibson, A. L., Wagner, D. R. & Heyward, V. H. (2019). Advanced fitness assessment and exercise prescription. 8th ed. Human Kinetics.
https://doi.org/10.5040/9781718220966

Hayes, P. R., & Walker, A. (2007). Pre-Exercise Stretching Does Not Impact Upon Running Economy. J Strength Cond Res, 21(4), 1227.
https:/doi.org/10.1519/R-19545.1.

Hough, P. A., Ross, E. Z., & Howtason, G. (2009). Effects of dynamic and static stretching on vertical jump performance and
electromyographic activity. J Strength Cond Res, 23(2), 507-512. https://doi.org/10.1519/jsc.0b013e31818cc65d

KabeSova, H. (2017). Viiv strecinku na rozsah kloubni pohyblivosti a troveri explozivni sily dolnich koncetin. 1st ed. Univerzita
J. E. Purkyné v Usti nad Labem; 31.

Kilit, B., Arslan, E., & Soylu, Y. (2017). Effects of different stretching methods on speed and agility performance in young tennis players.
Sci Sports, 34(5), 313-320. https:/doi.org/10.1016/j.scispo.2018.10.016

Little, T., & Williams, A. G. (2006). Effects of differential stretching protocols during warm-ups on high-speed motor capacities in
professional soccer players. J Strength Cond Res, 20(1), 203- 207. https://doi.org/10.1519/r-16944.1

McMillian, D. J., Moore, J. H., Hatler, B. S., & Taylor, D. C. (2006). Dynamic vs. static-stretching warm up: the effect on power and agility
performance. J Strength Cond Res, 20(3), 492-499. https:/doi.org/10.1519/18205.1

Miller, M. G., Herniman, J. J., Ricard, M. D., Cheatham, Ch. C., & Michael, T. J. (2006). The effects of a 6-week plyometric training
program on agility. J Sports Sci and Med, 5(3), 459-465. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3842147/pdf/jssm-05-
459.pdf (accessed 2023 Nov 08)

Miri-Khorasani, M., Calleja-Gonzalez, J., & Mogharabi-Manzari, M. (2016). Acute Effect of Different Combined Stretching Methods on
Acceleration and Speed in Soccer Players. J Hum Kinetics, 50, 179-186. https:/doi.org/10.1515/hukin-2015-0154

Nelson, A. G., & Kokkonene J. (2021). Stretching anatomy. 2nd ed. Champaign, IL: Human Kinetics. https://doi.org/10.5040/
9781718225633

Nelson, A. G., Driscoll, N. M., Landin, D. K., Young, M. A., & Schexnayder, |. C. (2005). Acute effects of passive muscle stretching on
sprint performance. J Sports Sci, 23(5), 449-454. https:/doi.org/10.1080/02640410410001730205

Nelson, R. T, & Bandy, W. D. (2005). An update flexibility. J Strength Cond Res, 19, 10-16. https:/doi.
0rg/10.1519/00126548-200502000-00001

O'Sullivan, K., Murray, E., & Sainsbury, Y. D. (2009). The effect of warm-up, static stretching, and dynamic stretching on hamstring
flexibility in previously injured subjects. BMC Musculoskeletal Disorder, 10(37), 1-9. https://doi.org/10.1186/1471-2474-10-37

Peck, E., Chomko, G., Gaz, D. V., & Farrell, A. M. (2014). The effects of stretching on performance. Curr Sports Med Rep, 13(3),
179-185. https:/doi.org/10.1249/JSR.0000000000000052

30 Central European Journal of Sport Sciences and Medicine



Acute Effects of Five Different Stretching Exercises on Agility and Speed |

Pétivlas, T., Mrazkova J. (2012) Denik trenéra basketbalu — multimedialni elektronicky vyukovy material. htps://is.muni.cz/do/fsps/e-
learning/denik-basketbal/pages/m_beh-clunkovy.html (accessed 2023 Nov 08)

Power, K., Behm, D., Cahill, F., Carroll, M., & Young W. (2004). An acute bout of static stretching: Effects on force and jumping
performance. Med Sci Sports Exerc, 36(8), 1389-1396. https://doi.org/10.1249/01.mss.0000135775.51937.53

Samson, M., Button, D. C., Chaouachi, A., & Behm, D. G. (2012). Effects of dynamic and static stretching within general and activity
specific warm-up protocols. J Sports Sci Med, 11(2), 279-285.

Samuel, M. N., Holcomb, W. R., Guadagnoli, M. A., Rubley, M. D., & Wallmann, H. (2008). Acute effects of static stretching and
ballistic stretching on measures of strength and power. J Strength Cond Res, 22(5), 1422-1428. https://doi.org/10.1519/
jsc.0b013e318181a314

Sayers, A. L., Farley, R. S., Fuller, D. K., Jubenville, C. B., & Caputo, J. L. (2008). The effect of static stretching on phases of sprint
performance in elite soccer players. J Strength Cond Res, 22(5), 1416-1421. https://doi.org/10.1519/jsc.0b013e318181a450

Slomka, G., & Regelin, P. (2008). Jak se dokonale protahnout. Praha: Grada Publishing.

Stewart, M., Adams, R., Alonso, A., Koesveld, B. V., & Campbell, S. (2007). Warm-up or stretch as preparation for sprint performance?
J Sci Med Sport, 10(6), 403-410. https://doi.org/10.1016/}.jsams.2006.10.001

Taylor, K. L., Sheppard, J. M., Lee, H., & Plummer, N. (2009). Negative effect of static stretching restored when combined with a sport
specific warm-up component. J Sci Med Sport, 12(6), 657-661. https://doi.org/10.1519/jsc.0b013e31818cc65d

Torres, E. M., Kraemer, W. J., Vingren, J. L., Volek, J. S., Hatfield, D. L., Spiering, B. A., & Maresh, C. M. (2008). Effects of stretching
on upper-body muscular performance. J Strength Cond Res, 22(4), 1279-1285. https:/doi.org/10.1519/JSC.0b013e31816eb501

Van Gelder, L. H., & Bartz, S. D. (2011). The effect of acute stretching on agility performance. J Strenth Cond Res, 25(11), 3014-3021.
https:/doi.org/10.1519/JSC.0b013e318212e42b

Yamaguchi, T. & Ishii, K. (2005). Effects of static stretching for 30 seconds and dynamic stretching on leg extension power. J Strength
Cond Res, 19(3), 677-683. https://doi.org/10.1519/15044.1

Young, W., & Behm, D. (2002). Should static stretching be used during a warm-up for strength and power activities? J Str Cond Res,
24(6), 33-37. https:/doi.org/10.1519/00126548-200212000-00006

Young, W.B., Clothier, P., Otago, L., Bruce, L., & Liddell, D. (2004). Acute effects of static stretching on hip flexor and quadriceps flexibility,
range of motion and foot speed in kicking a football. J Sci Med Sport, 7(1), 23-31. https://doi.org/10.1016/s1440-2440(04)80040-9

Gite this article as: kabesova, H., Lebrugkova, L., Svoboda, D., CihlF, D., & Bendikova E. (2025). Acute Effects of Five Different
Stretching Exercises on Agility and Speed. Central European Journal of Sport Sciences and Medicine, 3(51), 21-31. https://doi.
org/10.18276/cej.2025.3-02

Vol, 51, No. 3/2025 3


http://www.tcpdf.org

