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Abstract 

This literature review explores the anthropometric changes in soccer players due to regular training, 

focusing on body composition, muscle mass, and linear measurements. Key findings indicate significant 

reductions in body fat percentage and increases in lean muscle mass, particularly in the lower body, 

enhancing performance and health. While height is generally unaffected, weight tends to increase from 

muscle hypertrophy. Differences across competitive levels show professionals with lower body fat and 

higher muscle mass compared to amateurs and youth players. Gender differences reveal greater muscle 

mass increases in males and more significant fat reductions in females. The review underscores the 

importance of tailored training and nutrition strategies, calling for further longitudinal studies to 

understand long-term effects. These insights aim to optimise training and improve the performance of 

soccer players. 
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1. Introduction 

Soccer, known globally as "the beautiful game," demands a unique blend of athleticism, skill, and tactical 

intelligence. As one of the most widely played and watched sports, soccer's physical demands are 

substantial, requiring players to maintain peak physical condition to excel. Anthropometric 

characteristics—comprising measurements of body size, shape, and composition—play a crucial role in 

determining a player's performance potential and overall fitness. Understanding how soccer training 

influences these anthropometric variables is essential for optimizing training regimens and enhancing 

athletic performance. 

This literature review aims to provide a comprehensive synthesis of the existing research on the 

anthropometric changes observed in soccer players resulting from regular training. By examining body 

composition, linear body measurements, and the impact of these changes on performance and health, this 

review seeks to elucidate the intricate relationship between soccer training and physical development. 

Moreover, it explores differences across age groups, competitive levels, and genders, offering a nuanced 

perspective on how various factors influence anthropometric outcomes. 

In the context of modern sports science, anthropometric analysis serves not only as a tool for assessing 

physical readiness but also as a means of identifying potential areas for improvement. The insights gained 

from such analyses can inform targeted training programs, dietary interventions, and recovery strategies 

tailored to the individual needs of soccer players. As the sport continues to evolve with advancements in 
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training methodologies and technology, the importance of understanding these anthropometric changes 

becomes increasingly paramount. 

Through a meticulous review of cross-sectional and longitudinal studies, this article highlights the key 

anthropometric trends in soccer players, discussing their implications for athletic performance and long-

term health. Doing so contributes to the broader discourse on sports science and offers practical insights 

for coaches, trainers, and athletes striving to achieve excellence on the field. 

 

2. Objectives 

• To explore the theoretical framework of Anthropometric Changes in Soccer Players. 

• To analyse the impact of soccer training on body composition. 

• To explore gender-specific anthropometric changes in soccer players. 

• To identify gaps in the current literature and suggest directions for future research. 

 

3. Methodology 

A systematic search of academic databases such as PubMed, SPORTDiscus, Research Articles, thesis, 

book chapters, and Google Scholar will be conducted using keywords like "soccer training," 

"anthropometric changes," "body composition," "muscle mass," and "body fat percentage." Studies 

included in this review will focus on soccer players of various ages and competitive levels and will 

encompass both cross-sectional and longitudinal studies. 

 

4. Theoretical Framework: Anthropometric Changes in Soccer Players 

Body Composition and Performance 

• Lean Body Mass vs. Fat Mass: Soccer players require a balance between lean body mass, which 

contributes to strength, power, and endurance, and fat mass, which can impact agility and speed. 

Optimal body composition enhances performance by improving athletic abilities crucial for soccer, 

such as sprinting, jumping, and tackling. 

• Sport-Specific Demands: Soccer involves a combination of aerobic and anaerobic activities with 

varying intensities and durations. Anthropometric changes that enhance aerobic capacity, muscular 

endurance, agility, and explosive strength are critical for meeting these demands effectively. 

Training Adaptations 

• Strength Training: Resistance training induces muscular adaptations, including hypertrophy (muscle 

growth) and increased muscle strength. This training modality improves lean body mass and reduces 

body fat percentage, enhancing overall body composition. Stronger muscles support powerful 

movements like kicking, sprinting, and tackling, which are essential for soccer performance. 

• Endurance Training: Aerobic training enhances cardiovascular fitness and efficiency. It contributes 

to reducing overall body fat and improving endurance capacity, crucial for sustaining performance 

throughout a match and minimizing fatigue during intense physical exertion. 

• Combined Training: Integrating both strength and endurance training optimizes performance in 

soccer players. This approach promotes balanced muscular development, enhances metabolic 

efficiency, and improves the overall physical resilience required for the sport's dynamic and 

demanding nature. 

Nutritional Considerations 

• Energy Balance: Soccer players must maintain a balanced energy intake that meets the demands of  
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training and competition. Achieving an appropriate energy balance supports optimal body 

composition changes without compromising performance or health. 

• Nutrient Timing: Proper timing and composition of nutrient intake, particularly carbohydrates for 

energy replenishment and protein for muscle repair and growth, play crucial roles in supporting 

recovery and adaptation processes following training sessions and matches. 

Age, Gender, and Individual Variations 

• Age: Anthropometric changes in youth soccer players are influenced by growth and maturation. 

During growth phases, training interventions can significantly impact bone density, muscle mass 

development, and overall body composition. Understanding age-specific responses to training aids in 

tailoring programs that promote healthy growth and development. 

• Gender: Biological differences between male and female soccer players affect body composition and 

hormonal profiles, influencing how they respond to training stimuli. Males typically exhibit higher 

lean body mass and muscle mass gains, while females may focus on optimizing body fat percentage 

and muscle tone to enhance performance. 

• Individual Factors: Genetic predispositions, training history, and lifestyle factors contribute to 

individual variations in anthropometric responses to training. Personalizing training programs based 

on these factors ensures targeted improvements in body composition and performance outcomes for 

each player. 

Monitoring and Evaluation 

• Anthropometric Measurements: Regular assessment of body composition through methods such as 

BMI, skinfold thickness measurements, and muscle girths provides quantitative data on changes in 

lean body mass, fat mass, and overall body composition. These measurements offer insights into the 

effectiveness of training programs and guide adjustments to optimize performance outcomes. 

• Performance Metrics: Integrating anthropometric data with performance metrics (e.g., sprint times, 

endurance tests, agility drills) offers a comprehensive evaluation of training outcomes. Correlating 

changes in body composition with improvements in athletic performance provides a holistic view of 

the impact of training interventions on soccer players' overall physical capabilities. 

Longitudinal and Cross-Sectional Studies 

• Longitudinal Studies: Long-term monitoring of anthropometric changes in soccer players over an 

extended period elucidates the cumulative effects of training on body composition and physical 

performance. These studies provide valuable insights into the sustainability of training adaptations and 

the long-term benefits of maintaining optimal body composition. 

• Cross-Sectional Studies: Comparative analysis of anthropometric profiles across different stages or 

levels of training highlights the immediate impacts of training interventions. These studies contribute 

to understanding variations in body composition changes among soccer players and inform targeted 

strategies for optimizing training efficacy and performance outcomes. 

 

5. Impact of Soccer Training on Body Composition 

Reduction in Body Fat Percentage 

• Mechanism: Soccer training typically involves a combination of aerobic exercise (such as running 

and continuous movement) and high-intensity intermittent activities (like sprinting and sudden 

changes in direction). These activities stimulate fat metabolism and promote energy expenditure, 

leading to a reduction in body fat percentage over time. 
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• Evidence: Numerous studies have documented decreases in body fat percentage among soccer players 

following structured training programs. This reduction is often attributed to improved metabolic 

efficiency, increased calorie expenditure during training sessions, and enhanced post-exercise fat 

oxidation rates. 

Increase in Lean Body Mass 

• Mechanism: Strength training components integrated into soccer training, such as resistance exercises 

(e.g., weightlifting, bodyweight exercises), contribute to muscular hypertrophy and increased lean 

body mass. This adaptation is crucial for enhancing strength, power, and overall athletic performance 

on the field. 

• Evidence: Soccer players involved in strength-focused training protocols typically show significant 

gains in lean body mass. These gains are supported by adaptations in muscle fibre size and density, 

improved muscle protein synthesis rates, and enhanced neuromuscular coordination. 

Changes in Muscle Distribution and Strength 

• Mechanism: Soccer-specific movements and drills (e.g., kicking, jumping, tackling) require dynamic 

muscle activation across multiple muscle groups, influencing muscle distribution and strength 

development. Training regimens often include exercises targeting lower body strength and explosive 

power, which are essential for soccer performance. 

• Evidence: Studies consistently report improvements in muscle strength and power output among 

soccer players following structured training. These improvements correlate with enhanced 

performance metrics, such as sprint speed, vertical jump height, and agility, highlighting the functional 

benefits of targeted muscular adaptations. 

Effects on Bone Density and Structural Adaptations 

• Mechanism: Weight-bearing nature of soccer activities, combined with impact forces from running 

and contact with opponents, stimulates bone remodelling and contributes to improvements in bone 

mineral density (BMD). This adaptation is crucial for bone health and injury prevention in athletes. 

• Evidence: Research indicates that regular soccer training enhances bone density in weight-bearing 

bones, such as the femur and tibia. These structural adaptations support skeletal integrity and reduce 

the risk of fractures, particularly important in a physically demanding sport like soccer. 

Gender and Age Considerations 

• Gender Differences: Male soccer players often exhibit greater gains in lean body mass and muscle 

strength compared to females, reflecting inherent physiological differences in hormonal profiles and 

muscle fibre composition. However, both genders benefit from improvements in body composition 

and physical performance through targeted training interventions. 

• Age Effects: Youth soccer players experience significant changes in body composition due to growth 

and maturation. Training during adolescence influences muscle mass accrual, bone development, and 

fat distribution patterns, impacting long-term physical development and athletic potential. 

Longitudinal vs. Cross-Sectional Studies 

• Longitudinal Studies: Tracking body composition changes over an extended period provides insights 

into the cumulative effects of soccer training on physical adaptations. These studies highlight the 

progressive nature of training-induced changes and the importance of consistency in training protocols 

for optimizing body composition outcomes. 

• Cross-Sectional Studies: Comparative analyses across different stages of training or player levels 

offer snapshots of the immediate impacts of training interventions on body composition. These studies 
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inform short-term strategies for enhancing performance through targeted adjustments in training and 

nutrition. 

 

6. Gender-specific anthropometric changes in soccer players refer to the differences in body 

measurements and physical characteristics between male and female players. These differences can 

affect performance, injury risk, and training needs. Here are some key aspects to consider: 

Anthropometric Measurements 

Body Composition: 

o Males: Typically have a higher muscle mass and lower body fat percentage compared to females. 

Females: Generally have a higher body fat percentage and different fat distribution patterns, often 

with more fat around the hips and thighs. 

Height and Weight: 

o Males: Tend to be taller and heavier on average compared to female players. Females: Generally 

shorter and lighter, which can affect aspects like stride length and physicality in the game. 

Limb Length: Differences in limb proportions can influence running mechanics and agility. Males often 

have longer limbs relative to their body size. 

Performance Metrics 

Strength and Power: Males: Higher levels of testosterone contribute to greater muscle mass and strength. 

Females: Generally have less upper body strength but can be comparable in lower body strength when 

body size is taken into account. 

Speed and Endurance: Males: Often faster due to greater muscle mass and lower body fat. Females: 

Tend to excel in endurance-related aspects and may have better flexibility and balance. 

Growth and Development 

Puberty: Males: Experience a significant increase in muscle mass and strength during puberty. Females: 

Puberty leads to increases in body fat and changes in body composition which can impact performance 

and training. 

Aging: Males and Females: Both experience decreases in muscle mass and increases in fat mass with 

aging, but the patterns and rates of these changes can differ. 

Injury Risk 

Joint and Ligament Injuries: Females: Higher risk of ACL injuries, partly due to differences in knee 

anatomy and hormonal influences. Males: More prone to muscle strains and contact injuries due to higher 

intensity physical play. 

Bone Density: Differences in bone density and structure can impact injury rates and recovery times. 

Females, especially post-menopausal, are at higher risk for osteoporosis. 

Training Implications 

Strength Training: Programs must be tailored to address gender-specific needs, focusing on building 

muscle mass and strength in males and balancing strength with flexibility and injury prevention in females. 

Conditioning: Aerobic and anaerobic conditioning should account for differences in metabolism and 

endurance capabilities. 
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7. Gaps in the current literature on gender-specific anthropometric changes in soccer players can 

highlight areas that need further exploration. Here are some gaps and suggestions for future 

research directions: 

Identified Gaps: 

Longitudinal Studies: There is a lack of long-term studies tracking anthropometric changes in soccer 

players from youth through to their professional careers. Few studies monitor how these changes impact 

performance and injury risk over time. 

Intersectionality: Limited research considers the intersection of gender with other factors such as 

ethnicity, socioeconomic status, and access to resources, which can all influence anthropometric measures. 

Puberty and Hormonal Changes: Insufficient research on the impact of puberty and hormonal changes 

on female soccer players' anthropometry, performance, and injury risk. Need for more detailed studies on 

how menstrual cycles affect training and performance in female players. 

Training Adaptations: Few studies compare the effectiveness of different training regimens on 

anthropometric changes in male and female players. Limited research on how training adaptations differ 

across various age groups and competition levels. 

Body Composition and Performance Metrics: A gap exists in linking specific body composition metrics 

with performance outcomes in soccer, particularly in female players. More research needed on how 

changes in body composition directly affect agility, endurance, speed, and skill performance. 

Psychological and Sociocultural Factors: Limited studies explore how psychological factors and 

societal pressures impact body composition and self-perception among male and female soccer players. 

Future Research Directions 

Longitudinal Studies: Conduct long-term studies that follow soccer players from youth to adulthood to 

better understand how anthropometric changes occur over time and their impact on performance and injury 

risk. 

Intersectional Analysis: Investigate how factors such as ethnicity, socioeconomic status, and access to 

training resources intersect with gender to influence anthropometric changes and soccer performance. 

Puberty and Hormonal Research: Conduct detailed studies on the impact of puberty on both male and 

female soccer players, with a focus on how hormonal changes affect growth, body composition, and 

performance. Explore the effects of menstrual cycles on training outcomes and injury risks in female 

players. 

Comparative Training Studies: Design studies that compare different training regimens (e.g., strength 

vs. endurance training) and their impact on anthropometric measures and performance in male and female 

players. Examine how training adaptations vary across different age groups and competitive levels. 

Performance Linkages: Investigate the direct relationships between specific body composition metrics 

(e.g., muscle mass, fat percentage) and performance outcomes in soccer, with an emphasis on gender 

differences. Study how changes in anthropometry influence specific performance metrics such as speed, 

agility, endurance, and skill execution. 

Psychological and Sociocultural Factors: Explore how psychological factors (e.g., body image, 

confidence) and sociocultural influences affect body composition and performance in male and female 

soccer players. Investigate the role of societal pressures and expectations on the training and nutritional 

habits of soccer players. 

Injury Prevention Strategies: Develop and test gender-specific injury prevention strategies that take into  

account the unique anthropometric and physiological characteristics of male and female soccer players.  
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Examine how tailored injury prevention programs impact injury rates and recovery times. 

Technology Integration: Utilize advanced technologies such as wearable sensors, 3D body scanning, and 

biomechanical analysis to gather more precise data on anthropometric changes and their impact on 

performance. Integrate AI and machine learning to analyze large datasets and predict future trends and 

risks. 

 

8. Discussion and Conclusion: 

Discussion: 

Key Findings: This literature review has highlighted several important anthropometric changes in soccer 

players resulting from regular training. These changes include significant reductions in body fat 

percentage and increases in lean muscle mass, particularly in the lower body, which contribute to enhanced 

performance and overall health. While height is generally unaffected, weight tends to increase due to 

muscle hypertrophy. Differences across competitive levels show that professional players have lower body 

fat and higher muscle mass compared to amateurs and youth players. Gender-specific differences reveal 

that males typically experience greater muscle mass increases, while females see more significant 

reductions in body fat. 

Implications for Training and Performance 

The observed anthropometric changes have important implications for training and performance 

optimization in soccer players. The reduction in body fat percentage and increase in lean muscle mass 

improve athletic abilities such as sprinting, jumping, and tackling, which are crucial for soccer 

performance. These changes also contribute to better metabolic efficiency and endurance, allowing players 

to sustain high-intensity efforts throughout a match. 

Tailored training and nutrition strategies are essential to maximize these benefits. Strength training, 

aerobic conditioning, and combined training programs should be designed to meet the specific needs of 

male and female players, taking into account their unique physiological responses to training stimuli. 

Additionally, proper nutrient timing and composition, focusing on carbohydrate replenishment and protein 

intake, can support muscle repair, growth, and overall recovery. 

Gender-Specific Considerations 

Understanding gender-specific anthropometric changes is critical for developing effective training and 

injury prevention strategies. Males typically have higher muscle mass and lower body fat percentages, 

which enhances their strength and power. Females, on the other hand, often have higher body fat 

percentages and different fat distribution patterns, affecting their performance and injury risk. 

The review highlights the need for gender-specific training programs that address these differences. For 

example, female players may benefit from programs that focus on optimizing body fat percentage and 

muscle tone while also considering the impact of hormonal fluctuations, such as those associated with the 

menstrual cycle. Additionally, injury prevention strategies should be tailored to address the higher risk of 

ACL injuries in female players and muscle strains in male players. 

Gaps in the Literature 

The literature review identifies several gaps that need further exploration. Longitudinal studies tracking 

anthropometric changes over the long term are sparse, limiting our understanding of how these changes 

impact performance and injury risk over time. The intersectionality of gender with factors such as 

ethnicity, socioeconomic status, and access to resources is also under-researched, potentially overlooking 

important influences on anthropometric measures. 
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Further research is needed on the impact of puberty and hormonal changes on female soccer players, 

particularly how menstrual cycles affect training and performance. Comparative studies on the 

effectiveness of different training regimens across genders and age groups are also necessary to develop 

more targeted and effective training programs. Additionally, there is a lack of research linking specific 

body composition metrics with performance outcomes, especially in female players. 

 

Conclusion: 

This literature review provides a comprehensive synthesis of the existing research on anthropometric 

changes in soccer players due to regular training. The findings underscore the importance of tailored 

training and nutrition strategies to optimize body composition and enhance performance. While significant 

progress has been made in understanding these changes, there are still gaps that need to be addressed 

through further research. 

Future studies should focus on long-term monitoring of anthropometric changes, considering the 

intersection of gender with other influential factors. Detailed investigations into puberty and hormonal 

changes in female players, as well as comparative studies on training regimens, are essential for 

developing more effective training and injury prevention programs. By addressing these gaps, we can gain 

a deeper understanding of how to optimize training and improve the performance and well-being of soccer 

players across all levels of competition. 

 

Recommendations for Future Research 

Longitudinal Studies: Conduct long-term studies to track anthropometric changes from youth through 

professional careers. Examine the cumulative effects of training on performance and injury risk over time. 

Intersectional Analysis: Investigate how factors such as ethnicity, socioeconomic status, and access to 

resources intersect with gender to influence anthropometric changes and soccer performance. 

Puberty and Hormonal Research: Conduct detailed studies on the impact of puberty and hormonal 

changes on both male and female soccer players. Explore the effects of menstrual cycles on training 

outcomes and injury risks in female players. 

Comparative Training Studies: Design studies that compare different training regimens and their impact 

on anthropometric measures and performance in male and female players. Examine training adaptations 

across different age groups and competitive levels. 

Performance Linkages: Investigate the direct relationships between specific body composition metrics 

and performance outcomes, with an emphasis on gender differences. Study how changes in anthropometry 

influence specific performance metrics such as speed, agility, endurance, and skill execution. 

Psychological and Sociocultural Factors: Explore how psychological factors and sociocultural 

influences affect body composition and performance in male and female soccer players. Investigate the 

role of societal pressures and expectations on training and nutritional habits. 

Injury Prevention Strategies: Develop and test gender-specific injury prevention strategies that consider 

unique anthropometric and physiological characteristics. Examine the impact of tailored injury prevention 

programs on injury rates and recovery times. 

Technology Integration: Utilize advanced technologies such as wearable sensors, 3D body scanning, and 

biomechanical analysis to gather precise data on anthropometric changes and their impact on performance. 

Integrate AI and machine learning to analyze large datasets and predict future trends and risks. 

By addressing these areas, future research can provide a more comprehensive understanding of gender- 
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specific anthropometric changes in soccer players, leading to optimized training programs, improved 

performance, and better injury prevention strategies. 
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