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ABSTRACT 

Tennis is a multifaceted sport characterized by intermittent high-intensity 

efforts, complex movement patterns, and significant physical demands that 

require a comprehensive understanding of the athlete’s needs. To optimize 

performance and minimize injury risk, it is essential for support staff—

including strength and conditioning coaches, physiotherapists, and sports 

scientists—to base training strategies on a clear analysis of the sport’s unique 

physiological and biomechanical requirements. This article provides a 

detailed need analysis of tennis athletes, emphasizing the physical attributes 

and movement demands critical to success. Through a narrative review of 

current literature, this paper synthesizes evidence on the physiological, 

biomechanical, and injury-related aspects of tennis, offering an integrative 

perspective on how strength and conditioning programs can be effectively 

designed and implemented. This review examines energy systems, 

movement, injury risks, and recovery to inform tailored training 

interventions for tennis. 

Ultimately, this article serves as a guide for support personnel seeking to 

develop scientifically grounded, individualized, and periodized strength and 

conditioning protocols that address the comprehensive needs of tennis 

athletes across different levels of play. 

Keywords: Tennis, Need Analysis, Strength & Conditioning, Athletic 

Performance. 

 

1. Introduction 

Tennis is among the most physically and cognitively demanding sports, combining rapid, high-

intensity efforts with brief recovery intervals. Players must exhibit advanced aerobic and anaerobic 

capacities, muscular strength, neuromuscular coordination, and fine motor control to execute repeated 

strokes, directional changes, and court coverage efficiently [10]. Match durations range from under an 

hour to over five hours, further amplifying the physiological and psychological strain. Additionally, 

competition is conducted on diverse surfaces and under variable climatic conditions, influencing 

performance demands and injury risk profiles [4]. The increasing professionalism of tennis has led to a 

surge in multidisciplinary support roles focused on maximizing performance and minimizing injury 

risk. In the current era, where physical margins between top-level competitors are minimal, the support 

 
Harshvardhan Patil 

http://ijless.kypublications.com/
http://ijless.kypublications.com/


Int. J. Law. Edu. Social. & Sports.Studies  Vol.12. Issue.2. 2025;  ISSN:2455-0418(P),2394-9724 (O) 

   39 
Harshvardhan Patil 

staff's contributions—through biomechanical analysis, physical conditioning, recovery, nutrition, and 

psychological support—are often the decisive factors [2]. This document provides an integrated, 

comprehensive roadmap to help support personnel build and maintain elite-level tennis performance. 

2. Needs Analysis 

 Conducting a needs analysis is the first step in designing a structured and individualized 

training plan. Tennis players face highly variable demands influenced by factors such as surface type 

(hard, clay, grass), match format (best-of-three or five sets), player role (baseline or net attacker), and 

frequency of tournaments [4]. Tennis performance requires the integration of multiple physiological 

and tactical attributes: 

 Players perform an average of 3–5 directional changes per rally, often accelerating or 

decelerating within 1–3 seconds [5]. Stroke execution under fatigue, especially during long matches, 

challenges both muscular endurance and technical consistency [10]. Success is heavily dependent on 

decision-making, anticipation, and the ability to tactically exploit opponents’ weaknesses. Players must 

maintain fine motor control to vary ball speed, spin, and placement with precision [11].  

 A comprehensive needs analysis must evaluate aerobic and anaerobic capacities, movement 

efficiency, stroke mechanics, psychological resilience, and player-specific tactical approaches. Support 

staff should regularly reassess these elements using standardized assessments to guide training 

adjustments. 

3. Physiological Demands 

 The physiological demands of tennis stem from its unique structure—short, explosive efforts 

performed intermittently over long durations. Players require the ability to recover quickly between 

points and maintain peak output across sets [5].  

 The aerobic system underpins long-term performance by supporting recovery between points 

and sustaining mental focus over extended matches [4]. The anaerobic alactic system supplies 

immediate energy for explosive actions such as serves, sprinting to the net, and executing powerful 

groundstrokes [10]. The anaerobic lactic system activates during extended rallies or repeated high-

intensity movements with limited recovery. Training to meet these demands involves a combination of 

energy system development strategies: Aerobic base training through tempo runs, cycling, or 

swimming builds endurance and promotes recovery efficiency [10]. Anaerobic training should include 

short sprint intervals, plyometric circuits, and high-intensity on-court drills. Energy system testing, 

such as lactate threshold or Yo-Yo Intermittent Recovery Tests, enables the quantification and 

progression of conditioning programs [5]. 

4. Biomechanical Demands 

 Tennis technique relies heavily on biomechanical efficiency. Effective stroke production 

requires seamless integration of the kinetic chain, starting from the legs and transferring through the 

core to the upper body and racket [11]. Serve mechanics demand explosive leg drive, trunk rotation, 

scapular stability, and wrist control. Poor kinetic chain coordination can reduce velocity and increase 

stress on the shoulder and lower back [10, 11]. Groundstrokes involve trunk and hip rotation, limb 

stiffness at impact, and stability through the lower extremities [9]. Change of direction (COD) 

performance is influenced by eccentric strength, ground reaction time, and proprioception [2]. Support 

staff can enhance biomechanical efficiency through detailed video analysis, wearable sensor data, and 

movement screenings. Training programs should incorporate corrective exercises to address 

asymmetries, improve motor patterns, and reinforce technical cues [6]. 
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5. Injury Risk in Tennis 

 Tennis players are vulnerable to both acute and chronic injuries due to the sport’s repetitive 

and asymmetrical demands. The upper body, spine, and lower extremities all endure considerable 

stress during training and competition [7]. Shoulder and elbow injuries are common from repetitive 

overhead movements, including rotator cuff tendinopathy, shoulder impingement, and lateral 

epicondylitis [12]. Lumbar spine issues, such as disc degeneration or facet joint irritation, result from 

trunk rotation during serving and high-velocity strokes [7]. Lower limb injuries include patellar 

tendinopathy, ankle sprains, and hip impingement from directional loading and frequent deceleration 

[7]. 

Injury prevention strategies should involve: Periodic musculoskeletal assessments, flexibility 

screens, and strength symmetry evaluations [8]. Monitoring external load (volume, frequency, 

intensity) and internal load (RPE, HRV) to avoid overuse [13]. Incorporating prehabilitation programs 

targeting the rotator cuff, core, and hip stabilizers [8]. 

6. Role of Support Staff 

 The support team must function as a cohesive performance unit, integrating data, expertise, 

and observations into a unified approach [2]. Strength and Conditioning Coaches develop 

individualized programs that include resistance training, agility drills, and mobility routines. They 

manage load progression and periodization in coordination with match schedules [3]. Physiotherapists 

focus on manual therapy, injury rehabilitation, and joint mobility. They perform movement screenings 

to identify risk factors and implement corrective protocols [12]. Sports Scientists provide detailed 

performance insights using physiological, biomechanical, and neuromuscular testing. Their data-

driven reports help adjust training variables [5]. 

 Nutritionists design meal plans based on energy demands, hydration needs, and travel 

logistics. They also manage body composition goals and supplement strategies [14]. 

 Psychologists address mental skills such as confidence, focus, emotional regulation, and coping 

strategies under pressure. They conduct one-on-one sessions and group workshops to enhance mental 

readiness [15]. 

7. Strength and Conditioning Guidelines for Tennis Athletes 

 A comprehensive strength and conditioning (S&C) program tailored to tennis athletes is critical 

to maximize performance, reduce injury risk, and ensure sustained physical readiness throughout a 

long competitive calendar. The training regimen must address the sport’s key characteristics: frequent 

accelerations and decelerations, high-impact strokes, and extensive court coverage in multidirectional 

patterns. Tennis requires repeated high-intensity efforts with short recovery, relying on anaerobic and 

aerobic systems. Therefore, the S&C approach should blend these elements in a manner that enhances 

athletic performance while respecting the unique movement and workload profiles of the sport (10). 

 In terms of strength development, tennis players benefit from foundational lifts such as squats, 

deadlifts, and bench presses, which build maximal strength and are essential for enhancing on-court 

explosiveness (3). Beyond basic strength, the development of power through Olympic lifts and ballistic 

movements like medicine ball throws supports serve velocity and groundstroke acceleration (1, 15). 

Core stability and rotational power training are particularly vital due to the high demands placed on 

the trunk during tennis strokes. Landmine rotations, anti-rotation exercises, and dynamic core drills 

improve force transfer through the kinetic chain (5, 9). 

 Reactive strength and plyometrics play a vital role in improving the efficiency of the stretch-

shortening cycle, which supports quick first-step acceleration and jumping. Exercises such as depth 

jumps, lateral bounds, and reactive hurdle hops can increase an athlete’s reactivity and reduce ground 
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contact times (16). Furthermore, agility and change-of-direction capabilities must be honed using drills 

that mimic tennis-specific movement patterns. These include cone drills, shuttle runs, and sport-specific 

footwork exercises performed in conjunction with reactive cues (4, 6). 

 Muscular endurance is equally critical in a sport like tennis, where matches can extend over 

several hours. Resistance training with moderate loads and higher repetitions, combined with high-

intensity interval training (HIIT), can improve an athlete’s ability to maintain high output during 

extended match play. Cardiovascular conditioning should include a combination of continuous aerobic 

efforts and intermittent sprints to reflect the energy demands of competitive tennis (2, 13). 

 Effective periodization ensures that training loads are strategically manipulated across various 

phases of the year. During the preparatory phase, the focus should be on hypertrophy, general strength, 

and aerobic development. In the pre-competition phase, training transitions toward power and 

anaerobic conditioning. Maintenance of these qualities is prioritized during the competitive season, 

with volume reduced to accommodate match play. The transition phase, typically post-season, should 

involve active recovery and rehabilitation of individual imbalances (3). 

 Recovery and injury prevention strategies must be integrated into the training model. Common 

injury sites in tennis include the shoulder, elbow, knees, and lower back. Rotator cuff strengthening, 

scapular stability work, eccentric hamstring training, and ankle proprioception exercises should be part 

of every training cycle (8, 17). Recovery methods such as cryotherapy, massage, foam rolling, and 

structured deload weeks help manage fatigue and enhance long-term athlete development (12, 18). 

 Continuous monitoring of performance indicators and training loads is essential. Tools like 

countermovement jump testing, sprint timing gates, session rating of perceived exertion (RPE), and 

heart rate variability can provide insights into readiness, fatigue, and training effectiveness. This data-

driven approach allows for timely adjustments and individualized programming, ensuring that each 

athlete adapts optimally and stays injury-free (14). 

 Ultimately, the strength and conditioning plan must be sport-specific, periodized, data-

informed, and individualized. By addressing the complex physical demands of tennis and aligning 

training with competitive schedules, support staff can ensure that athletes reach their peak condition 

and perform consistently at the highest level. 

8. Advanced Periodization Models 

 In elite tennis, training loads must be meticulously organized to account for frequent travel, 

tournament schedules, and individual performance needs. Traditional linear periodization often fails 

to meet these dynamic requirements. Instead, flexible models such as undulating or block periodization 

allow for better customization. These methods enable coaches to alternate training emphases (e.g., 

strength, endurance, power) within short cycles, facilitating adaptation and reducing fatigue [3]. 

8.1 Macrocycle Planning 

 The macrocycle typically spans a year or competitive season. It consists of three main phases: 

The pre-season phase, lasting approximately 8–12 weeks, focuses on building general physical capacity. 

Athletes work on foundational strength, aerobic endurance, flexibility, and technical proficiency. Skill 

refinement and injury prevention strategies are emphasized [3]. The in-season phase includes variable 

blocks between tournaments. It prioritizes performance maintenance and includes high-intensity, low-

volume work to keep athletes sharp without excessive fatigue. Recovery modalities and travel 

adaptations are crucial in this phase. The post-season phase, often 2–4 weeks long, allows for active 

rest, injury rehabilitation, psychological decompression, and planning for the next cycle [2]. 
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8.2 Microcycle Adjustments 

 Each week (microcycle) is planned based on the athlete’s needs and competition schedule: A 

match week focuses on recovery and tactical sharpening. Sessions are shorter, with an emphasis on 

mobility, light tennis drills, and mental preparation. A recovery week allows for neuromuscular 

regeneration. Training includes light aerobic activity, corrective exercises, and reduced intensity to 

allow both physiological and psychological recharge. A loading week involves higher volume and 

intensity to drive adaptation. It may include multiple strength and conditioning sessions, intensive on-

court drills, and recovery protocols to manage fatigue. 

9. Future Directions 

 The future of tennis support staff lies in increasingly personalized, technology-driven, and 

integrated approaches. Developments in wearable tech, AI, and virtual reality will enable more precise 

training prescription, real-time feedback, and mental skills enhancement [16]. Furthermore, advances 

in molecular biology and genetics may allow tailored nutritional and recovery interventions based on 

individual metabolic profiles [17]. Ongoing professional education and inter-disciplinary 

communication will remain critical to translate scientific advancements into practical, on-court benefits. 

10. Conclusion 

 Optimizing the training and performance of tennis athletes requires a holistic, evidence-

informed approach that integrates sport-specific physiological, biomechanical, psychological, and 

environmental considerations. The collaborative efforts of support staff—including strength and 

conditioning coaches, sports scientists, physiotherapists, nutritionists, and psychologists—are essential 

in addressing the multifaceted demands of the sport. Through structured periodization, targeted injury 

prevention strategies, individualized monitoring, and recovery protocols, support teams can 

significantly enhance player performance and career longevity. By translating scientific research into 

practical, context-specific interventions, support personnel can not only improve competitive outcomes 

but also contribute to the long-term well-being and development of tennis athletes at all levels. 
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