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Abstract: Physical fitness is one of the fundamental determinants of competitive success among elite 

athletes because it provides the physiological and biomechanical foundation required to perform 

sport-specific skills under high-intensity competitive conditions. Elite sport demands a combination of 

muscular strength, muscular power, cardiovascular endurance, speed, agility, flexibility, balance, 

coordination, body composition, and the ability to recover from repeated physical stress.  

This review examines the role of major physical fitness components in achieving competitive success 

among elite athletes and evaluates evidence concerning the relationship between physical fitness 

characteristics, training adaptations, and competitive performance. Existing literature indicates that 

higher-level athletes generally demonstrate superior strength, power, sprint ability, aerobic capacity, 

repeated-sprint ability, and sport-specific physical characteristics compared with lower-level 

competitors.. 
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I. INTRODUCTION 
Elite athletic competition requires athletes to perform at exceptionally high physiological and technical levels. The 

difference between success and failure at the highest level is frequently determined by small margins in speed, power, 

endurance, movement efficiency, recovery capacity, and the ability to repeatedly execute sport-specific actions. 

Physical fitness represents the physiological capacity that enables athletes to tolerate training loads, execute technical 

skills effectively, maintain performance throughout competition, and recover between intense efforts. Consequently, 

physical fitness has become a central component of modern sports science and high-performance athlete development.  

Although technical and tactical skills remain essential, insufficient physical preparation can restrict an athlete's ability 

to express those skills during competition. Research comparing athletes across competitive levels demonstrates that 

higher-level athletes often possess superior combinations of aerobic capacity, sprint ability, strength, muscular power, 

repeated-sprint ability, and favorable body composition. In elite soccer, for example, VO₂max, running speed, strength, 

lower-limb power, repeated-sprint ability, and body-fat percentage have been identified as important variables 

associated with competitive level (Slimani & Nikolaidis, 2017). Therefore, physical fitness should be regarded not 

merely as a health-related characteristic but as a performance resource that directly contributes to competitive readiness 

and success. 

 

CONCEPT OF PHYSICAL FITNESS IN ELITE SPORT 

Physical fitness in elite sport refers to a multidimensional set of physiological, neuromuscular, biomechanical, and 

functional capacities that enable an athlete to perform effectively under competitive conditions. The major components 

include cardiovascular endurance, muscular strength, muscular power, speed, agility, flexibility, balance, coordination, 

body composition, and recovery capacity. The relative importance of each component depends on the characteristics of 

the sport. 
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 Endurance athletes require high aerobic capacity and efficient energy utilization, sprinters require exceptional 

acceleration and maximal velocity, combat athletes require strength, power, agility, and repeated high-intensity 

capacity, while team-sport athletes require an integrated combination of aerobic and anaerobic fitness. Thus, elite 

performance cannot be explained by a single physical characteristic. Instead, successful athletes generally possess a 

sport-specific combination of physical attributes that allows them to perform the most important actions more 

efficiently and consistently than their competitors. 

 

PHYSICAL FITNESS AND COMPETITIVE SUCCESS 

The relationship between physical fitness and competitive success is particularly evident when comparing athletes from 

different performance levels. Higher-level athletes frequently demonstrate greater maximal strength, explosive power, 

sprinting ability, aerobic capacity, and movement efficiency. A systematic review of male soccer players reported that 

elite players generally showed higher VO₂max, muscular strength, lower-limb power, sprint speed, agility, and 

repeated-sprint performance together with lower body-fat levels compared with lower-level players (Slimani & 

Nikolaidis, 2017).  

Similarly, research on force-velocity characteristics indicates that high-level athletes generally possess superior force, 

velocity, and power profiles, which are associated with improved jumping and sprinting performance (Jiménez-Reyes 

et al., 2021). These findings suggest that physical fitness contributes to competitive success by allowing athletes to 

accelerate more rapidly, produce greater force, tolerate fatigue, repeat high-intensity actions, and maintain technical 

performance under competitive pressure. 

 

ROLE OF MUSCULAR STRENGTH 

Muscular strength represents the capacity of a muscle or muscle group to generate force. It is particularly important for 

elite athletes because many sport-specific actions depend on force production. Strength contributes to acceleration, 

jumping, throwing, striking, tackling, changing direction, and maintaining body position. In addition, adequate strength 

provides a foundation for the development of power and may contribute to injury resilience. Modern strength and 

conditioning programs therefore use maximal-strength, eccentric, isometric, and sport-specific resistance exercises 

according to the athlete's needs. A recent systematic review of elite male soccer players identified knee-extensor 

strength, knee-flexor strength, and Nordic hamstring strength among the most commonly assessed strength variables, 

demonstrating the importance of strength assessment in elite sport (Asimakidis et al., 2024). The development of 

strength should nevertheless be individualized because excessive strength-oriented training without appropriate 

integration with sport-specific conditioning may increase fatigue and interfere with other performance qualities. 

 

IMPORTANCE OF MUSCULAR POWER 

Muscular power refers to the ability to produce force rapidly and is essential in sports involving explosive movements. 

Jumping, sprinting, throwing, striking, and rapid acceleration all depend substantially on power production. Power is 

influenced by strength, movement velocity, neuromuscular coordination, and the ability to rapidly recruit motor units. 

Research on force-velocity profiles has demonstrated that higher-level athletes tend to exhibit greater maximal force, 

velocity, and power and that these characteristics are strongly associated with sprint and jumping performance 

(Jiménez-Reyes et al., 2021). In elite soccer, countermovement jump and squat-jump tests are among the most 

commonly used methods for evaluating explosive power (Asimakidis et al., 2024). Consequently, monitoring power 

provides coaches with valuable information about neuromuscular readiness and training adaptation. 

 

CARDIOVASCULAR ENDURANCE AND AEROBIC CAPACITY 

Cardiovascular endurance allows athletes to sustain prolonged exercise and recover more rapidly between high-

intensity efforts. VO₂max is widely used as an indicator of aerobic capacity, although sport-specific performance also 
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depends on lactate threshold, movement economy, metabolic efficiency, and the ability to repeatedly perform intense 

actions.  

Endurance is especially important in distance running, cycling, rowing, swimming, and team sports with substantial 

match duration. Importantly, strength training does not necessarily conflict with endurance development when 

appropriately programmed. An umbrella review found that strength training can improve running economy and 

endurance performance while helping maintain VO₂max in middle- and long-distance endurance athletes (Ramos-

Campo et al., 2025). This supports the integration of resistance training into appropriately designed endurance 

programs. 

 

SPEED AND ACCELERATION 

Speed is a critical determinant of performance in sports involving short-duration maximal efforts. Sprint ability is 

influenced by force production, power, technique, stride characteristics, neuromuscular coordination, and the capacity 

to apply force effectively against the ground. Acceleration is particularly important because many sports involve short 

distances rather than maximal-velocity running. Force-velocity profiling research indicates strong relationships 

between horizontal force and sprint performance across short and intermediate sprint distances (Jiménez-Reyes et al., 

2021). Therefore, speed development should incorporate strength, power, sprint mechanics, resisted and assisted 

sprinting where appropriate, and adequate recovery between high-quality repetitions. 

 

AGILITY AND CHANGE-OF-DIRECTION ABILITY 

Agility involves the ability to rapidly change direction or body position in response to internal or external stimuli. It is 

particularly important in soccer, basketball, hockey, tennis, badminton, rugby, and combat sports. Although physical 

qualities such as strength, power, speed, and balance contribute to agility, perceptual and decision-making skills also 

distinguish true sport-specific agility from pre-planned change-of-direction ability. Elite athletes therefore require both 

physical and cognitive components of agility. Training programs that combine acceleration, deceleration, directional 

changes, reaction drills, and sport-specific decision-making can improve an athlete's ability to respond rapidly to 

competitive situations. 

 

FLEXIBILITY, MOBILITY, BALANCE, AND COORDINATION 

Flexibility and mobility contribute to efficient movement and the execution of technical skills, while balance and 

coordination allow athletes to control their bodies during complex movements. Their importance varies according to 

sport. Gymnastics, diving, martial arts, and dance require considerable flexibility, whereas sports such as football and 

basketball require sufficient mobility combined with dynamic stability. High-intensity functional training has been 

shown to improve strength, power, and flexibility and can enhance sport-specific performance in athletes (Wang et al., 

2023). However, flexibility should be developed according to functional requirements because excessive passive 

flexibility without sufficient active control may not necessarily improve performance. 

 

BODY COMPOSITION AND COMPETITIVE PERFORMANCE 

Body composition influences movement efficiency, acceleration, endurance, power-to-weight ratio, and sport-specific 

performance. The optimal body composition differs substantially among sports. For example, endurance athletes 

generally benefit from a favorable lean-mass-to-body-mass relationship, whereas collision and strength-power athletes 

may require greater absolute muscle mass. Evidence from elite soccer populations indicates that lower body-fat 

percentages are commonly associated with higher competitive levels (Slimani & Nikolaidis, 2017). Nevertheless, body 

composition should be interpreted alongside performance and health indicators rather than used as an isolated measure 

of athletic quality. 
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STRENGTH AND CONDITIONING TRAINING 

Strength and conditioning programs are central to developing physical fitness in elite athletes. Contemporary programs 

typically combine resistance training, plyometrics, sprint training, aerobic conditioning, repeated-sprint training, 

mobility work, and recovery strategies. The selection and sequencing of these methods should reflect the physiological 

demands of the sport and the competitive calendar. Evidence from recent research indicates that strength training can 

produce substantial improvements in jump performance, maximal strength, and sprint-related variables, while 

endurance training is particularly effective for improving VO₂max (recent football training meta-analysis). High-

intensity functional training has also demonstrated improvements in strength, power, flexibility, and sport-specific 

performance (Wang et al., 2023). Thus, training should be individualized and progressively adjusted according to 

athlete response. 

 

PHYSICAL FITNESS MONITORING AND ATHLETE ASSESSMENT 

Regular fitness assessment allows coaches and sports scientists to identify strengths, weaknesses, fatigue, and 

adaptation to training. Common assessments include VO₂max or aerobic tests, 1RM or isometric strength tests, 

countermovement jumps, squat jumps, sprint tests, agility tests, flexibility assessments, body-composition 

measurements, and sport-specific performance tests. In elite soccer, a systematic review identified substantial variation 

in strength and power assessment protocols, highlighting the need for reliable and standardized testing practices 

(Asimakidis et al., 2024). Repeated monitoring is particularly useful when interpreted alongside training load, wellness, 

recovery, injury history, and competition performance. 

 

PHYSICAL FITNESS, RECOVERY, AND INJURY PREVENTION 

Competitive success depends not only on achieving high fitness levels but also on maintaining those qualities 

throughout a long competitive season. Excessive training without adequate recovery can lead to fatigue, performance 

reduction, illness, and injury. Strength, neuromuscular control, mobility, and appropriate conditioning may contribute 

to injury-risk management, although injury prevention is multifactorial. Elite athletes therefore require individualized 

load management, adequate sleep, nutrition, hydration, recovery sessions, and monitoring of fatigue. The objective is to 

maintain the highest possible performance capacity while avoiding excessive accumulated fatigue. 

 

INTEGRATED NATURE OF COMPETITIVE SUCCESS 

Physical fitness alone cannot guarantee competitive success. Elite performance results from the interaction of physical, 

technical, tactical, psychological, nutritional, and environmental factors. An athlete may possess exceptional strength 

and speed but fail to achieve competitive success because of inadequate tactical decision-making, poor technical 

execution, psychological stress, or ineffective recovery. Consequently, modern high-performance programs use 

interdisciplinary approaches in which coaches, strength and conditioning specialists, physiologists, nutritionists, 

psychologists, physiotherapists, and medical professionals collaborate. Physical fitness provides the foundation upon 

which other performance qualities can be expressed. 

 

EVIDENCE FROM PREVIOUS RESEARCH 

The literature consistently indicates that physical fitness characteristics differentiate athletes according to competitive 

level, although the magnitude and importance of individual fitness components vary by sport. Higher-level soccer 

players demonstrate favorable profiles of VO₂max, sprint speed, power, strength, agility, and body composition 

(Slimani & Nikolaidis, 2017). Force-velocity research similarly shows that strength, velocity, and power characteristics 

are related to sprinting and jumping performance (Jiménez-Reyes et al., 2021). Training research demonstrates that 

appropriately structured strength training can enhance endurance-related determinants such as running economy 

(Ramos-Campo et al., 2025). High-intensity functional training has also been associated with improvements in 
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muscular strength, power, flexibility, and sport-specific performance (Wang et al., 2023). These findings collectively 

support the concept that physical fitness is a major modifiable contributor to elite athletic performance. 

Author/Year Study Focus Major Findings 
Relevance to Competitive 

Success 

Allen & 

Hopkins (2015) 

Age of peak 

competitive 

performance 

Peak performance age varies according 

to event characteristics and 

physiological demands. 

Athlete development and 

performance planning should 

consider sport-specific physical 

demands. 

Slimani & 

Nikolaidis 

(2017) 

Physical 

characteristics of 

soccer players 

Elite players demonstrated higher 

VO₂max, strength, power, speed and 

agility and lower body-fat levels than 

lower-level players. 

Demonstrates that 

multidimensional physical fitness 

differentiates competitive levels. 

Murlasits et al. 

(2018) 

Concurrent strength 

and endurance 

training 

Examined how training sequence 

influences strength and aerobic 

adaptations. 

Supports careful integration of 

strength and endurance training. 

Jiménez-Reyes 

et al. (2021) 

Force-velocity 

profiles 

Higher-level athletes generally 

demonstrated greater force, velocity 

and power, with strong associations 

with sprint and jump performance. 

Highlights the role of 

neuromuscular qualities in 

explosive performance. 

Wang et al. 

(2023) 

High-intensity 

functional training 

Improved strength, power, flexibility 

and sport-specific performance among 

athletes. 

Supports functional conditioning 

for multidimensional physical 

development. 

Nugent et al. 

(2023) 

High-repetition 

strength training in 

endurance athletes 

No clear additional performance 

advantage of high-repetition strength 

training over comparison methods in 

the short term. 

Shows that training effectiveness 

depends on program design, 

duration and athlete 

characteristics. 

Asimakidis et 

al. (2024) 

Strength and power 

testing in elite soccer 

Identified common strength and power 

assessment protocols and highlighted 

the importance of reliable testing. 

Demonstrates the value of 

systematic fitness monitoring. 

Ramos-Campo 

et al. (2025) 

Strength training and 

endurance 

performance 

Strength training improved running 

economy and supported endurance 

performance while maintaining 

VO₂max. 

Indicates that strength 

development can complement 

endurance preparation. 

Llanos-Lagos et 

al. (2026) 

Heavy strength 

training and cycling 

Examined effects of heavy strength 

training on physiological determinants 

of endurance cycling. 

Provides contemporary evidence 

for integrating strength into 

endurance preparation. 

 

PRACTICAL IMPLICATIONS 

For elite athletes, physical fitness development should be individualized according to sport demands, playing position, 

event characteristics, competitive calendar, age, training history, injury status, and performance objectives. Coaches 

should establish sport-specific fitness profiles and use regular assessments to identify performance limitations. Strength 

and power should be emphasized where explosive actions are decisive, while aerobic and anaerobic conditioning 

should be appropriately balanced according to competition demands. Sprint and agility training should replicate the 

movement requirements of the sport. Recovery strategies should be incorporated into the training plan rather than 

treated as an optional component. Importantly, coaches should interpret fitness-test results alongside actual competitive 

performance to ensure that improvements in laboratory or field tests translate into meaningful sport-specific benefits. 
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II. CONCLUSION 

Physical fitness is a fundamental contributor to competitive success in elite athletes. Successful athletes generally 

require an integrated combination of muscular strength, power, cardiovascular endurance, speed, agility, mobility, 

coordination, favorable body composition, and recovery capacity. Research indicates that several of these 

characteristics distinguish higher-level athletes from lower-level competitors and are closely related to important sport-

performance outcomes. Strength and power are especially important for explosive actions, while aerobic capacity and 

movement economy support prolonged and repeated activity.  

Speed and agility enable athletes to respond rapidly to competitive situations, and appropriate body composition can 

improve movement efficiency and power-to-weight characteristics. However, no single fitness component determines 

success independently. The greatest performance benefits are likely to occur when physical preparation is integrated 

with technical, tactical, psychological, nutritional, and recovery strategies. Therefore, systematic assessment, 

individualized programming, progressive overload, appropriate recovery, and sport-specific conditioning should form 

the foundation of elite athlete preparation. Future research should emphasize longitudinal, multidisciplinary approaches 

that determine how combinations of physical fitness characteristics interact with other performance factors to predict 

actual competitive success. 
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