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ABSTRACT

This study aimed to investigate the acute effects of different warm-up protocols,
including no additional warm-up, static warm-up (SWU), and dynamic warm-up
(DWU), on changes in soccer-specific technical skills and physical performance
parameters between pre- and post-tests in male soccer players aged 12—14 years.
Twenty male athletes regularly training in the youth academy of the same soccer club
voluntarily participated in the study. Using a randomized within-subject crossover
design, all participants completed three warm-up conditions (control/no additional
warm-up, SWU, and DWU) on separate testing days with a five-day wash-out period
between sessions. Soccer-specific technical performance was evaluated using the
Yeagley ball juggling, passing, ball control (slalom), and shooting tests. Physical
performance assessments included vertical jump (VJ), standing long jump (SLJ), T-
agility, and 20-m sprint tests. Data normality was assessed using the Shapiro—Wilk
test, and repeated-measures ANOVA was performed for statistical analysis, with the
significance level set at p<0.05.

The findings indicated that a statistically significant difference was observed only in
the T-agility test results (p<0.05), with the DWU protocol showing superior T-agility
performance compared with the SWU condition. No significant differences were
detected among the warm-up protocols in the remaining physical performance
variables or soccer-specific technical skill tests. This study contributes to the literature
by jointly evaluating soccer-specific technical skills and physical performance
responses to different warm-up protocols in adolescent soccer players.

In conclusion, DWU might acutely improve agility performance in youth soccer
players, but appears to not offer short-term benefits for other performance parameters
or technical skills. The results might offer coaches some initial guidance in selecting
warm-up strategies.
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Introduction

Soccer is a complex sport which requires a combination of high physical capacity, technical and tactical thinking
(Williams et al., 2003). The success of soccer comes from holistic use of these factors. Success in soccer is the
holistic use of these factors (Hughes & Franks, 2004; Williams & Reilly, 2000). In soccer, the use of scientific
training principles is essential for enhancing and sustaining athletic performance (Fradkin et al., 2010; Mor et al.,
2021). Warm-up protocols are important in preparation of athletes for subsequent exercise by increasing muscle
temperature, enhancing neuromuscular activation and improving range of motion (Behm & Chaouachi, 2011). In
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addition to the physiological benefits, a well constructed warm-up might also contribute to psychological
preparedness, thereby enabling more effective execution of technical skills during performance.

Warm-up stretching practices are also known to influence athletic performance. Literature describes several
common stretching methods, including static, dynamic, ballistic and proprioceptive neuromuscular facilitation
(PNF) (Zakas, 2005). Most studies have focused on dynamic and static stretching.

Dynamic stretching is a type of stretching that involves sport-specific, controlled movements performed through
an active range of motion. This is typically done to increase muscle temperature, stimulate neuromuscular
activation, and prepare the athlete for the next physical activity (Behm & Chaouachi, 2011; Fradkin et al., 2010).
The increase of motor unit excitability and the positive effect on explosive performance parameters have been
shown in previous research by the addition of dynamic stretching to warm-up protocols (Kurak et al., 2024; Mor
etal., 2021).

In contrast, static stretching is a form of stretching where a muscle-tendon unit is stretched to a point of slight
discomfort and held for a certain duration. While static stretching is often used to improve flexibility and joint
range of motion over time, several studies have reported that when performed immediately before exercise, it can
cause temporary reductions in strength, power and explosive performance. As a critical note, stretching techniques
are just one part of a warm-up protocol that usually includes a broader spectrum of activities that are
physiologically and psychologically structured to ready athletes for exercise (Behm & Chaouachi, 2011; Fradkin
et al., 2010; Shrier, 2004). Therefore, the effectiveness of different warm-up protocols may depend not only on
the type of stretching used but also on the structure, intensity and sequence of the entire warm-up routine.
Technical ability is a key determinant of athletic performance in the game of soccer. Technical skill is the ability
to perform sport-specific movements with accuracy, efficiency, and effectiveness in game-related contexts
(Klingner et al., 2022; Koopmann et al., 2020). Moreover, technical competence also consists of the execution of
these movements with the least energy wasted and under different competitive conditions (Kamar, 2003; Koc,
2005). Previous studies have shown that higher levels of technical proficiency are associated with faster decision
making, greater movement accuracy and better overall performance outcomes (Egesoy et al., 1999; Williams
2000). Thus, technical performance in soccer is seen as a multidimensional construct involving both motor
execution and cognitive processing. The overall performance in soccer is affected by the interaction of different
physical components like strength, speed, endurance, agility, and coordination, and cognitive components like
decision-making and concentration (Ozkan et al., 2022). The acquisition of these competences is promoted by the
implementation of well-prepared and systematized training programs, particularly in childhood and adolescence.
These types of programs are not only supportive in developing motor skills, but also in the basis of long-term
athletic performance (Beunen et al., 1992; Cetin & Kaya, 2022). Thus, training interventions should be designed
taking into account individual differences and developmental characteristics.

In conclusion, although many studies have been done on the effects of various stretching and warm up techniques
on athletic performance, the literature has been mainly focused on adult athletes and on isolated physical
performance variables such as strength, sprinting or jumping ability. Few studies on youth soccer players have
examined simultaneously the soccer-specific technical skills and physical performance responses to different
warm-up protocols. Moreover, the findings on acute effects of static and dynamic warm-up protocols are
inconsistent, especially in adolescent populations, which are going through rapid physical and neuromuscular
development. Therefore, further investigation is needed to clarify how different warm-up strategies influence both
technical and physical performance parameters in young soccer players. Accordingly, the present study aimed to
compare the acute effects of no additional warm-up, static warm-up, and dynamic warm-up protocols on selected
technical skill and physical performance variables in male soccer players aged 12—14 years. It was hypothesized
that the dynamic warm-up protocol would produce more favorable acute performance responses compared with
static warm-up and no warm-up conditions.
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Methods

Research Model

This study employed a randomized within-subject repeated-measures crossover design to examine the acute effects
of static and dynamic warm-up methods on soccer-specific technical skills and athletic performance parameters in
male soccer players aged 12—14 years. All participants completed all three experimental conditions (Control/no
additional warm-up, SWU, and DWU) on separate testing days, with a five-day wash-out period between sessions
to minimize potential carryover effects (Table 1). The order of the protocols was randomized across participants
to reduce potential order effects. No separate participant groups were formed, and each participant served as his
own control across conditions. The research was conducted in accordance with the principles of the Helsinki
Declaration and was approved by the Non-Interventional Clinical Research Ethics Committee of Mardin Artuklu
University (approval date and number: 16.04.2024; 2024/4-26).

Table 1. Schematic representation of the randomized within-subject crossover experimental design

Session 1 Session 2 Session 3
Same participants Control condition S-Day Static S-Day 3
(n=20) / Wash-out Warm-Up Wash-out = Dynamic Warm-

No additional warm-up (SWU) Up (DWU)

Note: All participants completed all three experimental conditions. The same group of participants was tested repeatedly under each
condition with a 5-day wash-out period between sessions.

Experimental Protocol: In this study, all participants completed three experimental conditions in a randomized
crossover order: (1) control condition (no additional warm-up), (2) static warm-up (SWU), and (3) dynamic warm-
up (DWU). Each condition was performed on a separate testing day with a five-day wash-out period between
sessions to minimize residual and carryover effects. All testing sessions were conducted at the same time of day
(13:00) and followed the same testing sequence.

Before the pre-tests, participants performed a standardized general warm-up consisting of low-intensity running
and mobility exercises, and a brief active rest period was provided between the pre-tests. This warm-up was
standardized and used in all conditions to ensure participants’ safety and standardized physiological preparation
before testing.

The experimental conditions were identical except for the inclusion of an additional warm-up intervention after
the pre-tests. Therefore the control condition should not be considered a complete ‘no warm-up’ condition, but
rather a condition without any additional static or dynamic warm-up intervention other than the standardized
general warm-up.

1- Control condition (no additional warm-up): Following the standardized general warm-up and pre-tests,
participants completed a passive rest period matched in duration to the SWU and DWU protocols. Subsequently,
post-tests were performed. No additional static or dynamic warm-up protocol was applied in this condition.

2- SWU protocol: After the pre-tests, participants completed 5 minutes of rest followed by the SWU protocol,
after which post-tests were performed.

3- DWU protocol: After the pre-tests, participants completed 5 minutes of rest followed by the DWU protocol,
after which post-tests were performed.

The research protocol is presented schematically in Figure 1.
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Figure 1. Schematic diagram of the research protocol for 12—14-year-old male soccer players. Participants were
randomly assigned to three different warm-up methods. The diagram illustrates the timeline of interventions and

pre- and post-test measurements.
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Warm-up Protocols: The SWU protocol consisted of 10 exercises covering the upper and lower extremities,
according to the Alter (1988) method; each exercise was performed for 20 seconds, followed by 10 seconds of
rest, and repeated for 2 repetitions, totaling 10 minutes (Alter, 1988). The exercises targeted the quadriceps,
hamstrings, hip flexor, biceps, triceps, and trapezius muscle groups (Ayala etal., 2013; Behm & Chaouachi, 2011;
Shrier, 2004; Takeuchi etal., 2021). The DWU protocol consisted of 10 exercises based on the method of Isikdemir
et al. (2020), using the same duration structure (20 seconds of activity, 10 seconds of rest, 2 repetitions; total 10
minutes) (Isikdemir et al., 2020). Dynamic exercises were performed in a controlled and rhythmic manner through
a comfortable and safe range of motion under researcher supervision. The protocol included movements such as
high knees, butt kicks, lunge walks, and changes of direction (Behm & Chaouachi, 2011).

Inclusion and Exclusion Criteria: The study included athletes aged 12-14 years who trained regularly and had not
experienced an injury in the previous 6 months. Athletes who wished to withdraw from the study, experienced an
injury, or did not comply with the protocol were immediately excluded.

Research Group

The study included 20 volunteer male athletes (Age: 13.35+0.65 years; Body weight: 48.6+8.14 kg; Height:
163.25+6.74 cm; BMI: 18.14 + 2.1 kg/m?) who had been actively playing soccer for at least three years. Sample
size was determined using G*Power software (version 3.1.9.4); a minimum of 18 participants was calculated using
a moderate effect size (f=0.25), test power (1-05.0.85 and a=0.05. Considering potential losses, the sample size
was set at 20. Participants and their families were provided with the necessary research information, and signed
written consent was obtained.

Data Collection Tools

Data were collected in three stages: anthropometric measurements, soccer-specific technical skills tests, and
athletic performance tests. Height was measured with a stadiometer, body weight with an electronic scale with
+100 g accuracy; BMI was calculated (Gleim & McHugh, 1997; Heyward & Stolarczyk, 2004).
Soccer-Specific Technical Skills Tests: Soccer players were subjected to Yeagley ball juggling test, passing test,
ball control (slalom) test, and shooting test (Fig. 1).
- Yeagley ball juggling test: The number of valid juggles performed within 30 seconds was evaluated (Strand
& Wilson, 1993).
- Passing test: 12 passes were made from a distance of 13.5 m, and accurate passes were scored (Mor &
Christian, 1979; Strand & Wilson, 1993).
- Ball Control (Slalom) test: Time was measured on a 30 m course (Huijgen et al., 2010).
- Shooting test: 16 shots at targets were scored (Mor & Christian, 1979).
Athletic Performance Tests: Athletic performance was assessed using VJ, SLJ, T-agility, and 20 m sprint tests
(Arin et al., 2012; Maulder & Cronin, 2005; Raya et al., 2013) (Fig. 1).

Analysis of Data

Data were analyzed using IBM SPSS 26 (Armonk, NY: IBM Corp, USA). The normality of distribution was
examined by Shapiro-Wilk test and all variables were normally distributed (p>0.05). For each participant and
protocol, change scores were calculated by subtracting post-test values from pre-test values (Pre-test — Post-test).
Therefore, positive values in the T-agility test indicate improved performance because lower completion time
reflects better agility. These change scores were subsequently compared across the three warm-up protocols using
one-way repeated-measures ANOVA. The sphericity assumption was examined using the Mauchly’s test, and
Greenhouse-Geisser correction was applied when violations were detected. Significant pairwise differences were
determined using Bonferroni-corrected comparisons, and effect sizes were reported using partial eta-squared (1?).
According to Cohen (1988), n? values of 0.01-0.059 were considered small, 0.06-0.139 medium, and >0.14 large
effects (Cohen, 1988). The significance level was accepted as p<0.05. Because change scores were calculated as
Pre-test — Post-test values, the interpretation of positive and negative values differed according to the variable
type. For time-based variables (e.g., T-agility, sprint, and slalom), positive values indicated improved performance
because lower completion times reflect better performance. In contrast, for score- or distance-based variables (e.g.,
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VI, SLJ, passing, shooting, and Yeagley tests), negative values indicated improved performance because higher
post-test scores or distances reflect better performance.

Results

The study included 20 soccer players (n=20) with an average age of 13.35+0.65 years, average height of
163.25+6.74 cm, average body weight of 48.6+8.14 kg, and average BMI of 18.14+2.10 kg/m? (Table 2).

Table 2. Participant Descriptive Characteristics.

Variables n__ min. max. X4SD

Age (years) 12 14 13.354+0.65
Height (cm) o 150 175 163.25+6.74
Body Weight (kg) 37 64 48.6+8.14
BMI' (kg/m?) 147 215  18.14+2.1

! BMI: Body Mass Index

The repeated measures ANOVA results for soccer-specific technical skills and athletic performance tests are presented in
detail in Table 3.

Table 3. ANOVA Results of Change Scores (Pre-test — Post-test) for Soccer-Specific Technical Skills and Athletic Performance Variables
95% Confidence

Tests Method (Groups) n X+SD Interval
Lower Upper F p -
Bound Bound
Soccer-Specific Technical Skills Tests

Yeagley ball juggling No Additional Warm-up 3.80+£5.32 1.31 6.29

(number) Static Warm-up 4.85+13.17 -1.31 11.01 121 818 .006
Dynamic Warm-up 5.25+9.96 .59 9.91
No Additional Warm-up 1.45+1.76 .626 2.274

Passing test (number)  Static Warm-up 354211 -.637 1.337 1.69 .198 .082
Dynamic Warm-up 20 .60+£2.06 -.365 1.565

Slalom test with ball No Addltlonal Warm-up -.86+.90 -1.276 -.434

(sec) Static Warm-up -.30+3.38 -1.882 1.284 531 .592 .027
Dynamic Warm-up -.88+1.85 -1.744 -.011

Shooting test No Additional Warm-up 4.90+4.28 2.898 6.902

(number) Static Warm-up 13.70+18.5 5.039 22.361 2.611 .102 121
Dynamic Warm-up 3.70+20.78 -6.024 13.424

Athletic Performance Tests

No Additional Warm-up 1.61£3.61 -.08 3.303

Vertical jump (cm) Static Warm-up 3.2+4.76 1.1 5.462 2.04 .144 .097
Dynamic Warm-up .94+4.54 -1.2 3.062

Standing long jump No Additional Warm-up 1.65+11.09 -3.542 6.842

(cm) Static Warm-up 8.10+21.33 -1.881 18.081 1.962 .168 .094
Dynamic Warm-up 20 9.85+10.30 5.028 14.672
No Additional Warm-up -.16+.61 -.449 122

T-agility test (sec) Static Warm-up -.37+.66 -.680 -.058 5.418 015" 222
Dynamic Warm-up 13+.77 -.231 488
No Additional Warm-up -.076+.20 -.169 .018

20m sprint test (sec) Static Warm-up - 13+£.17 -.207 -.051 275 .690 .014
Dynamic Warm-up -.09+.29 -.230 .045

*: p<0.05, X£SD: Arithmetic Mean+Standard Deviation

Note: Note: Change scores were calculated as Pre-test — Post-test values. For time-based variables (slalom, T-agility, and 20 m sprint),
positive values indicate improved performance because lower completion times reflect better performance. For score- or distance-based
variables (Yeagley, passing, shooting, vertical jump, and standing long jump), negative values indicate improved performance because
higher post-test scores or distances reflect better performance.

Table 2 shows that the repeated measures ANOVA results indicated no statistically significant differences in

Yeagley ball juggling (F = 0.121, p = 0.818, 1> = 0.006), passing (F = 1.69, p = 0.198, > = 0.082), slalom (F =
0.531, p=0.592, n* = 0.027), or shooting performance (F=2.611, p=0.102, n* =0.121) across the three warm-
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up protocols (p > 0.05). Similarly, no significant differences were observed in VJ (F =2.04, p=0.144,1*=0.097),
SLJ (F=1.962, p = 0.168, > = 0.094), or 20 m sprint performance (F = 0.275, p = 0.690, n? = 0.014) according
to warm-up type (p > 0.05).

In contrast, a statistically significant difference was found for T-agility across warm-up protocols. (F =5.418, p=
0.015, n? = 0.222). Change scores were calculated as pre-test minus post-test values; therefore, positive values
represented improved performance because lower completion times indicate better agility. Since the Mauchly
sphericity test was significant (p < 0.05), pairwise comparisons were performed using the Greenhouse-Geisser
correction (Table 4). Based on partial eta-squared classification criteria, the observed effect size for the T-agility
test was considered large (n? = 0.222).

Table 4. Bonferroni-Corrected Pairwise Comparisons for T-Agility Change Scores Across Warm-Up Protocols
Mean Difference

(I) Protocol (J) Protocol (1-) Std. Error p 95% CI Lower 95% CI Upper
1 2 205 150 558 -.188 .599
3 -.292 185 .390 =776 .192
2 1 -.205 150 558 -.599 .188
3 -497" 113 001 -.794 -.201
3 1 292 185 .390 -.192 776
2 497" 113 .001 201 794

*The mean difference is significant at the .05 level.
Note: Protocol codes: 1 = No additional warm-up; 2 = Static warm-up (SWU); 3 = Dynamic warm-up (DWU).

Table 3 shows that Bonferroni-corrected pairwise comparisons revealed a significant difference between the DWU
and SWU conditions in the T-agility test (p = .001). Change scores were calculated as pre-test minus post-test
values; therefore, positive values indicated improved performance because lower completion times reflect better
agility performance. Accordingly, the direction of the change scores in the T-agility test indicated relatively better
performance following DWU compared with SWU. The mean difference between protocols was approximately
0.5 seconds (95% CI [-0.794, -0.201]). However, although the mean change values differed between protocols, no
significant differences were observed between the control condition (no additional warm-up) and the other
protocols (p > 0.05).

Overall, no statistically significant differences were observed among the warm-up protocols in soccer-specific
technical skills or most athletic performance parameters (p > 0.05). However, a statistically significant difference
was identified between the DWU and SWU conditions in the T-agility test (p<0.05).

Discussion

This study investigated the acute effects of three different warm-up protocols (no additional warm-up, SWU, and
DWU) on soccer-specific technical skills and athletic performance parameters in 12—14-year-old male soccer
players. According to the findings, a statistically significant difference was found only in the T-agility test, whereas
no significant differences were detected in the Yeagley ball-juggling, passing, shooting, VJ, SLJ, and 20 m sprint
tests. These results suggest that agility performance may be more sensitive to warm-up protocols than other
performance measures.

In soccer, technical skills (passing, shooting, ball control, and dribbling) are fundamental determinants of
performance (Sarkar et al., 2019), and these parameters are considered as important indicators in match analyses
(Harkness-Armstrong et al., 2020; Kelly et al., 2020; Kubayi & Larkin, 2020; Lago-Pefias et al., 2010). However,
in this study no significant difference was found in these skills depending on the type of the warm-up. One possible
explanation for these findings is that technical skills may be more related to learned neuromotor patterns than to
acute changes in warm-up protocols (Ajmol et al., 2007; Little & Williams, 2006).

When evaluated in terms of athletic performance parameters, it is noteworthy that only agility performance showed
a significant difference. The findings indicate a significant difference between DWU and SWU in T-agility
performance. The estimated mean difference between the two protocols was approximately 0.5 seconds (95% CI:
—0.794 to —0.201), suggesting a consistent difference in T-agility performance between conditions. The findings
indicated relatively better T-agility performance following DWU compared with SWU. This result is consistent
with studies reporting that DWU may enhance reaction time, coordination, and force production speed through
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increased neuromuscular activation (Amiri-Khorasani et al., 2010; Faigenbaum et al., 2005; Kilit et al., 2019;
McMillian et al., 2006).

Similarly, some previous studies have suggested that static stretching may negatively influence agility
performance (Cramer et al., 2005). However, the present findings should be interpreted cautiously, as the
underlying mechanisms were not directly assessed in this study. A possible mechanism reported in the literature
is that DWU may influence joint range of motion and muscle-tendon properties (Behm & Chaouachi, 2011). In
addition, previous literature suggests that static stretching may influence explosive performance through temporary
changes in the muscle-tendon unit, although this mechanism was not directly evaluated in the present study (Shrier,
2004).

Previous studies have reported positive effects of dynamic warm-up protocols on technical skill performance
(Fradkin et al., 2010; Gelen, 2010). However, no significant differences were observed in the technical
performance parameters evaluated in the present study. These inconsistencies may be associated with
methodological differences among studies, including variations in participant age, sample size, training
background, and the content and duration of the warm-up protocols. In addition, developmental characteristics
specific to youth athletes may influence the acute responsiveness of technical skill performance to different warm-
up strategies.

Although no statistically significant differences were found, the SLJ mean was highest in DWU, while the VI
mean was highest in SWU. Because of the small sample size and the lack of statistical significance in the results,
these findings should be interpreted with caution and do not provide conclusive evidence of a performance-
enhancing effect. Findings from earlier studies have been inconsistent regarding the impact of dynamic and static
warm-up protocols on jump performance (Akyiiz et al., 2017; Ari et al., 2021; Atan, 2019; Carvalho et al., 2012;
Faigenbaum et al., 2005), potentially attributable to variations in protocol intensity, duration and participant
characteristics. No significant difference was observed in speed performance between the warm-up methods. Some
studies have demonstrated the positive effect of DWU on the sprint performance (Akkaya & Colak, 2020; Akytiz
etal., 2017; Fletcher & Jones, 2004; Little & Williams, 2006), and some studies have reported the negative or null
effects of SWU on performance (Gelen, 2010; Paradisis et al., 2014). The findings of this study also suggest that
the effect of warm-up types on short-distance speed performance may be limited, particularly in child and
adolescent athletes.

The positive effects of DWU on soccer-specific technical skills such as shooting and dribbling are frequently
highlighted in the literature (Bishop, 2003; Dunsky et al., 2017; Gelen, 2010; Herman & Smith, 2008). However,
no significant difference was found in these skills in this study. These findings suggest that technical skill
performance may depend not only on short-term physical preparation but also on long-term practice, motor
learning, and accumulated playing experience.

The findings of the present study indicate that the DWU showed a significant advantage over SWU for T-agility,
but not over the no additional warm-up condition. No significant differences were observed between warm-up
conditions in the other athletic performance variables or soccer-specific technical skill parameters. Therefore, the
present findings do not support a broad superiority of DWU across all evaluated outcomes.

Altogether, this study adds to the existing literature by examining how different warm-up affect acute performance
in young soccer players. Nevertheless, more research with larger sample sizes and across different age groups is
needed to further clarify how various warm-up protocols influence performance.

Conclusion

This study examined the acute effects of different warm-up protocols on the performance of male soccer players
aged 12—14 years. The findings demonstrated no statistically significant differences among the warm-up protocols
in soccer-specific technical skills, SLJ, VJ, or 20 m sprint performance (p > 0.05). However, a significant
difference was observed in T-agility performance between the DWU and SWU conditions.

The present results suggest that the DWU protocol may provide advantages for agility performance involving rapid
changes of direction when compared with the SWU condition. However, because significant differences were not
identified for the remaining performance variables, the findings should be interpreted with caution and should not
be considered evidence that the warm-up protocols produce equivalent effects.

From a practical perspective, dynamic warm-up exercises may be considered prior to activities emphasizing agility
performance in youth soccer players. Nevertheless, further research involving larger and more diverse samples,
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additional performance measures, and different warm-up structures is needed to better clarify the acute effects of
warm-up protocols on physical and soccer-specific performance outcomes.

Limitations: This study has several limitations that should be considered. The relatively small sample size (n=20)
and the inclusion of only male youth soccer players from a single club limit the generalizability of the findings.
Additionally, the relatively small sample size may have increased the risk of Type Il error, particularly for variables
in which no statistically significant differences were detected. The study only investigated the acute effects of
warm-up protocols and did not consider long-term adaptations. Performance outcomes may also have been
affected by environmental factors and the nature of field-based tests. Also, the absence of physiological
measurements limits the ability to explain the underlying mechanisms of the observed results. Future studies are
encouraged to look at the effects of warm-up protocols across different age groups and genders, with larger sample
sizes and long-term applications. Although the order of the protocols was randomized and a 5-day wash-out period
was used between sessions to minimize any potential residual effects, possible order, learning, or carryover effects
were not specifically analyzed and should be considered in the interpretation of the findings.

Practical applications: Youth soccer players who participate in activities that stress agility performance may
consider dynamic warm-up drills. As the majority of performance and skill variables did not significantly improve,
coaches should not depend on warm-up routines alone for performance enhancement and should integrate long-
term training strategies. Moreover, warm-up programs should include sport specific dynamic movements and
should be designed according to the developmental stage of young athletes.
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