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The acute effects of different warm-up protocols on jump height and sprint speed in football players

Statement of Research Question
Do different types of warm-up protocols — such as dynamic stretching, static stretching, and plyometric activation — produce differing acute effects on lower-limb power (jump height) and sprint performance among football players?

Introduction and Aims
Warm-up routines are an essential component of athletic performance, serving to prepare the body both physiologically and psychologically for subsequent activity. The primary objectives of a warm-up are to enhance muscle performance, increase core temperature, and reduce the risk of injury (Fradkin, Zazryn & Smoliga, 2010). Despite their common use, the optimal type of warm-up for enhancing explosive athletic performance, such as sprinting and jumping, remains debated. These actions are critical in football, where rapid acceleration, deceleration, and vertical power output can directly influence match outcomes (Little and Williams, 2006). Therefore, understanding which warm-up modality optimally enhances jump height and sprint speed is crucial for performance optimization in football players.
Warm-ups typically consist of one or more components, including static stretching, dynamic stretching, and plyometric activation. Static stretching involves elongating a muscle and holding it in position for an extended period (usually 15–60 seconds). While it is effective in improving flexibility, evidence suggests that static stretching performed immediately before explosive activities may temporarily reduce muscle strength, power, and neural responsiveness (Behm and Chaouachi, 2011; Simic, Šarabon and Markovic, 2013). The proposed mechanisms include decreased muscle-tendon stiffness and altered neuromuscular function, leading to reduced force transmission and slower contraction rates. 
Conversely, dynamic stretching incorporates controlled, rhythmic movements that take joints through a full range of motion, such as leg swings or lunges. This method enhances muscle temperature, coordination, and neural activation, better preparing athletes for explosive efforts (Behm and Chaouachi, 2011). Research has demonstrated that dynamic stretching can lead to improvements in sprint performance and jump height compared to static stretching, likely due to its activation of the stretch-shortening cycle and improved motor unit recruitment (Little and Williams, 2006; Hough, Ross and Howatson, 2009).
A more recent focus in warm-up research is plyometric activation, which uses explosive exercises such as jump squats or bounding to exploit post-activation potentiation (PAP) — a temporary enhancement in muscular power following prior high-intensity contractions (Tillin and Bishop, 2009). PAP enhances the phosphorylation of myosin regulatory light chains, enhanced recruitment of motor units, which together increase muscle contractility in subsequent explosive efforts, thereby improving force production. When applied correctly, plyometric warm-ups may enhance subsequent performance in explosive tasks such as sprinting and jumping (Chattong et al., 2010). 
Although individual studies have explored the effects of static, dynamic, and plyometric warm-ups separately, fewer have compared all three in a controlled environment among university-level football players. This population provides a unique opportunity to evaluate warm-up effectiveness in well-trained, physically active individuals accustomed to systematic training loads. Therefore, the present study will investigate the acute effects of static stretching, dynamic stretching, and plyometric warm-ups on jump height and sprint speed in university academy football players. A standardized general warm-up will precede each intervention to ensure consistent baseline readiness, isolating the specific effects of the targeted warm-up protocols.
Aims:
1. To examine and compare the acute effects of static stretching, dynamic stretching, and plyometric warm-ups on vertical jump height and sprint speed in university academy football players.
2. To determine which warm-up type produces the most significant improvement in explosive performance.
3. To provide evidence-based recommendations for warm-up protocols in football training and competition.

Method
Participants
 Approximately 20 male university academy football players, aged 18–23 years, will be recruited. All participants will train at least three times per week and compete in regular matches. Inclusion criteria include being free from lower-limb injury for at least six weeks prior to testing. Written informed consent will be obtained, and ethical approval will be granted by the University’s Research Ethics Committee.
Design
A within-subject repeated-measures design will be employed, where each participant completes all three warm-up conditions in the same order. This is due to aid time management and simplifies the study.
1. Static Stretching
2. Dynamic Stretching
3. Plyometric Warm-Up
Testing sessions will be separated by at least 48 hours to minimize fatigue or carry-over effects. Again, to make testing easier, it will be carried out over at least three weeks. Every Monday training session will include warm-up interventions before the athletes' actual training session. Testing will take place on the university football training ground or performance lab under consistent environmental conditions.
Standardized General Warm-Up
Before each specific warm-up condition, participants will perform a standardized warm-up to ensure equivalent physiological preparation. This will consist of:
· 5 minutes of light jogging
· 2 minutes of mobility exercises (hip circles, leg swings, ankle rotations)
· 2 × 20 m submaximal sprints
This will control differences in muscle temperature and cardiovascular activation, allowing only the type of stretching or activation to vary.
Warm-Up Interventions
1. Static Stretching: Participants will complete static stretches for the major lower-limb muscles (quadriceps, hamstrings, glutes, calves). Each stretch will be held for 30 seconds and repeated three times per muscle group, totaling approximately 10 minutes.
2. Dynamic Stretching: Participants will perform active movements such as walking lunges, high knees, butt kicks, and leg swings. Each exercise will be performed for 10–12 repetitions per leg, lasting around 10 minutes.
3. Plyometric Warm-Up: Participants will perform three sets each of jump squats, tuck jumps, and bounding, with 1-minute rest intervals between sets. The aim will be maximal explosive effort without inducing fatigue (Chattong et al., 2010). Total time: ~8–10 minutes.
Performance Measures
· Vertical Jump Height: Measured using a force platform. Each participant will perform three jumps, with the highest recorded value used for analysis.
· 20 m Sprint Time: Measured using timing gates. Two sprints will be performed with 2 minutes’ rest; the fastest time will be recorded.
Testing will be conducted immediately after each warm-up to assess acute effects.

Data Analysis
[bookmark: _Int_aCN3sZam][bookmark: _Int_rg5pU9Zv][bookmark: _Int_tWyYBW5L]Data will be analyzed using IBM SPSS Statistics. Descriptive statistics (mean ± standard deviation) will summarize performance outcomes. A one-way repeated-measures ANOVA will compare mean jump height and sprint speed across the three warm-up conditions (static, dynamic, and plyometric). If a significant main effect is detected, Bonferroni-adjusted post hoc tests will determine where significant differences lie between conditions. Statistical significance will be accepted at p < 0.05. To evaluate the strength of the observed differences, effect sizes (Cohen’s d) will be calculated, with 0.2 considered small, 0.5 medium, and 0.8 large. Assumptions of normality and sphericity will be tested using Shapiro–Wilk and Mauchly’s tests, respectively. In cases where assumptions are violated, non-parametric alternatives (e.g., Friedman test) will be employed. Results will be presented in both tables and figures for clarity, showing mean performance values for each condition, standard deviations, and confidence intervals.

Research Timetable
	Stage
	Task
	Estimated Timeframe

	Weeks 1–2
	Develop detailed research proposal, secure ethical approval
	October

	Weeks 3–5
	Conduct comprehensive literature review and refine methodology
	November

	Weeks 6–7
	Participant recruitment (academy players) and familiarization sessions
	Late November – Early December

	Weeks 8–10
	Data collection (three testing sessions per participant)
	December – January

	Weeks 11–12
	Data entry, verification, and statistical analysis
	February

	Weeks 13–15
	Write-up of results, discussion, and conclusion
	March

	Weeks 16–17
	Proofreading, editing, and supervisor feedback
	Late March
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