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Abstract 

Wearable technology has become integral to athlete training and development in various sports, 
including football. This article aims to conduct a literature review on the influence of wearable 
technology in monitoring and improving the performance of football players. By examining recent 
studies, this article seeks to identify the benefits and applications of wearable technology in football and 
provide insights into how this technology can assist coaches and players in achieving their optimal 
potential. A literature review approach was utilized in this study. Relevant studies were collected from 
various sources, such as scientific journals, conferences, and other relevant literature. Strict inclusion 
and exclusion criteria were applied to select studies that fit the purpose of the review. The data search 
process was conducted through PubMed, Scopus, and Science Direct databases using relevant 
keywords in wearable technology and football. From the results of the literature review, it was revealed 
that wearable technology has opened up new opportunities for monitoring and improving football 
players' performance. Wearable tools such as GPS trackers, heart rate monitors, and accelerometers 
have successfully measured various physical and physiological parameters during training and 
matches. In addition, these technologies also provide real-time feedback to coaches and players. 
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INTRODUCTION         

Wearable technology in football has gained significant attention in recent years, 
transforming how athlete performance monitoring and improvement are carried out. In 
the highly competitive world of sports, the role of data in making strategic decisions 
must be addressed. This introduction will explore the importance of wearable 
technology in football, review its various applications and implications, and identify its 
potential to change the way football training and matches are conducted. 

In this information age, wearable technology has catalyzed innovation in many fields, 
including sports. On the football pitch, from training to official matches, these devices 
allow for more in-depth analysis of player performance. FIFA has recognized and 
adopted this technology, highlighting its importance in improving the quality of play 
and player safety [1] 

This literature review assesses the extent to which wearable technology has been 
integrated into football and its impact on monitoring and improving player performance. 
Previous studies support this analysis, showing that the use of such technologies can 
expand our understanding of player fitness and ability [2]. 

Wearable technology lets coaches obtain rich real-time data on players' physiological 
and physical conditions during training and matches. From speed and distance 
traveled to heart rate and fatigue levels, these technologies provide data that can be 
used to optimize training and recovery strategies. The study by [3] highlights how GPS 
and other sensors have been used to measure these aspects of performance with high 
precision. 
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Through this introduction, the article will outline the various dimensions of wearable 
technology's use in football, identifying its benefits, challenges, and future use in 
sports. As such, this literature review will provide an overview of the status quo and 
lead the reader to a deeper understanding of the potential and limitations of wearable 
technology in football. 
 
LITERATUR REVIEW      

Definition and Types of Wearable Technology in Sports     

Wearable technology has undergone significant evolution in recent decades. It is often 
identified as electronic devices that can be worn on a user's body, either as an 
accessory or part of a material garment. These devices are designed to make it easier 
for users to access technology hands-free, often to collect real-time health and fitness 
data [4]. In sports, wearable technology is often used to monitor physiological and 
biomechanical variables that help track and improve athletic performance. 

In sports, the most common types of wearable technology include motion sensors, 
GPS trackers, smartwatches, and heart rate sensors. Motion sensors, for example, 
can be attached to clothing or directly on the athlete's body to monitor body movement 
and orientation [5]. GPS trackers measure speed and distance traveled, which is 
particularly useful in training for running and football. Meanwhile, smartwatches 
provide data on heart rate and number of steps and integrate data analysis capabilities 
to provide further insights into the user's health and fitness [6]. 

The use of wearables in the sports field is broader than just essential tracking 
functions. Today's advanced devices can also perform complex data analyses to 
provide helpful feedback to players and coaches. For example, some devices can 
monitor muscle fatigue and stress levels, which are essential for optimizing training 
programs and preventing injuries [6]. In addition, the use of wearables in professional 
teams allows coaches to make tactical adjustments based on performance data 
collected during matches or training sessions [7]. 

In conclusion, wearable technology has become essential in modern sports, providing 
valuable data to improve athlete performance, strategy, and safety. Further 
developments in this field continue to push the boundaries of possibilities in training 
and competition, underlining the importance of technology integration in professional 
and amateur sports practice [8].  

Previous Research       

In the literature review related to the use of wearable technology in sports, particularly 
football, previous studies have provided significant insight into the benefits and 
applications of this technology. Several studies have shown that wearable technology 
can significantly improve the measurement and monitoring of athletic performance. 
For example, a study by [9] showed that wearing motion sensors on football players 
provided accurate real-time data on running speed and distance traveled, which is 
essential in assessing training and match intensity. 

Furthermore, this technology also has the potential to improve training approaches by 
providing reliable and timely feedback. According to [10], coaches who utilize data 
from wearable technology can more effectively manage training loads, thereby 
minimizing the risk of injury and improving overall player performance. 
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In terms of in-match usage, the study [11] explored how wearable technology 
optimizes team strategy and tactics. The research found that analyzing data from 
wearables can help training staff understand the opponent's play patterns and adapt 
their strategies on the field more effectively. 

Injury prevention is also an essential area in which wearable technology has 
contributed. [12] showed that constant monitoring through wearables helps identify 
early signs of fatigue or excessive stress, which, if left untreated, can lead to injury. 

Finally, in the context of training adaptation, [13] found that data from wearables 
assisted coaches in designing particular and customized training programs, 
contributing to better physical and technical adaptation among football players. 

Through these studies, wearable technology is proving to be an essential tool in the 
modern evolution of sports training, particularly football, allowing improvements in 
performance monitoring and strategy development, injury prevention, and training 
personalization.. 

Relevant Theory      

Fitness and training theory provides a framework for understanding how exercise and 
wearable technology can improve athlete performance. Principles such as overload, 
which state that athletes should be subjected to heavier than average training loads 
to stimulate improved performance, are particularly relevant in wearable technology. 
Using the data collected by wearable devices, coaches can customize exercises to 
achieve optimal load levels according to each athlete's condition and ability. For 
example, research by [14] shows that fatigue monitoring using wearable technology 
can assist in regulating training intensity more effectively, reducing the risk of 
overtraining, and improving athlete performance. 

Theoretical models, such as adaptation theory, can provide insight into how athletes 
adapt to training and environmental changes. In the context of wearable technology, 
these models can be used to understand how such devices affect athletes' 
physiological and behavioral adaptations. For example, research by [15] highlights the 
importance of monitoring athletes' recovery to optimize positive adaptation to exercise. 
By using wearable technology to monitor variables such as heart rate and recovery 
rate, coaches can design more effective training programs to maximize athletes' 
adaptation to the exercise. 

Systems theory provides a framework for understanding how the various components 
of a system, including athletes, coaches, and wearable technology, interact and 
influence each other. In the context of football, systems theory can be used to 
understand how the use of wearable technology can change team dynamics and 
training strategies. For example, research by [16] shows that wearable technology can 
improve coordination between coaches and players, enabling more accurate 
monitoring and feedback on individual and overall team performance. 

Sport psychology theory can help understand how psychological factors such as 
motivation, self-perception, and self-confidence affect athletes' performance in 
wearable technology use. For example, research by [17] shows that feedback 
provided through wearable technology can influence athletes' self-perception of their 
abilities and performance. By understanding how wearable technology affects these 
psychological aspects, coaches can design more effective training programs to 
improve athletes' motivation and performance. 
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Decision-making theory can help understand how coaches and athletes use the 
information collected by wearable technology to make better decisions in training and 
matches. For example, research by [18] shows that wearable technology can improve 
accuracy in measuring and monitoring athlete performance, which can help identify 
specific patterns and make more informed decisions in designing training programs 
and match strategies. 

By considering these theories, we can better understand how wearable technology 
affects training, performance, and outcomes in sports, particularly football. Further 
research can continue to explore the implications of these theories for the 
development of practical applications in the field of sport. 
 
MATERIAL AND METHOD 

Research Design 

In this study, we applied the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) method as a methodological framework to structure a 
systematic literature review. The PRISMA approach was used to ensure transparency 
and consistency in reviewing and reporting literature review results. The PRISMA 
protocol involves systematically identifying, assessing, and synthesizing relevant 
research to answer a predefined research question. The steps include the 
development of a detailed search strategy using specific and structured keywords, 
followed by a rigorous selection process based on predefined inclusion and exclusion 
criteria. The results of this process are represented in the form of a PRISMA flow chart, 
which provides a visual representation of the number of studies selected and the 
reasons for removal at each screening stage. This approach helped minimize bias and 
increase the reliability of the literature review findings. 

Table 1: Inclusion and Exclusion Criteria 

Kriteria Inklusi Eksklusi 

Study Type 
Empirical studies including 
experimental and cohort studies. 

Expert opinion, book reviews, and case 
studies without rigor control. 

Population 
Professional and semi-professional 
football players.. 

Amateur players or school students. 

Intervention 
Use of wearable technology for 
performance monitoring. 

Studies without specific wearable 
technology or no intervention. 

Outcome 
Measure 

Measured performance includes 
speed, stamina, and accuracy. 

Studies that only looked at the 
psychological aspects of players. 

Publication 
Time 

Studies published within the last ten 
years. 

Studies published more than ten years 
ago. 

Language Articles in English. 
Articles in non-English languages 
without official translation. 

Study Type 
Empirical studies, including 
experimental and cohort studies. 

Expert opinions, book reviews, and case 
studies without rigorous controls. 

This table assists in screening and selecting relevant studies for inclusion in the 
literature review, aiming to ensure that only quality and relevant data and sources are 
analyzed. 

Data Search Process 

The data search process began with identifying significant databases such as 
PubMed, Scopus, and Science Direct. The keywords used included "wearable 
technology," "sports performance," "football," "athlete monitoring," and combinations 
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of these words. The search used Boolean operators such as AND to combine 
concepts and OR to expand the search. For example, the search "wearable 
technology AND football AND performance monitoring" helped focus on studies 
relevant to the topic. The initial search generated many publications, which were then 
filtered by title and abstract to assess their relevance to the research topic. Next, the 
selected literature was thoroughly examined to ensure they met inclusion criteria such 
as topic relevance, methodological quality, and research novelty. All these processes 
were systematically organized and documented to ensure transparency and 
repeatability. 

Data Analysis 

To ensure the integrity and accuracy of this review, data obtained from the relevant 
literature will be analyzed using a qualitative synthesis approach. The data extraction 
process will involve collecting critical information from each article, including author, 
year of publication, study population, research methods, and critical findings. This 
information will be organized in summary tables for easy comparison and analysis. 
Next, the data will be synthesized to identify emerging patterns, themes, and 
relationships. These analyses will help understand how wearable technology affects 
monitoring and improving the performance of football players. A quality assessment 
of each article will be conducted using previously established criteria to ensure that 
only credible and relevant sources will be used in the final synthesis. 

 

Figure 1: Selection Process using PRISMA Guidelines 
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RESULT  

A total of 28 studies were analyzed in this systematic review. To ensure the accuracy 
and precision of the results, a rigorous study selection process was conducted based 
on the pre-defined inclusion criteria. A thorough literature search was conducted 
through various databases related to wearable technology in football, using relevant 
keywords to obtain a comprehensive range of literature. After eliminating duplicates 
and applying the inclusion criteria, 28 studies were eligible to be included in the 
analysis. This presentation of the number of studies analyzed provides context for the 
depth and breadth of empirical evidence considered in this systematic review and 
indicates the diversity of literature sources used to support the findings and 
conclusions. 

Table 2: Key Findings 

Key Findings from Systematic Review 

Findings 

One of the 
supporting 
Journals of 

Systematic Review 

Explanation 

Wearable technology 
significantly improves 
the monitoring and 
analysis of football 
player performance. 

[19] 

Technologies such as GPS and motion sensors 
have proven effective in measuring performance 
parameters such as speed, distance traveled, and 
acceleration of players during matches and 
practices. For example, speed and distance data 
collected from wearable devices allow coaches to 
make more precise tactical adjustments during 
matches, contributing to more dynamic and 
responsive game strategies. 

Wearables have also 
been linked to 
improvements in 
monitoring players' 
physical condition, 
including heart rate 
and fatigue levels. 

[20] 

This allows coaching teams to optimize training and 
recovery programs for individual players, thereby 
minimizing the risk of injury and maximizing 
physical performance. In this context, analyzing 
heart rate data captured from wearable devices 
provides coaches with valuable insight into players' 
fatigue thresholds, enabling more timely 
interventions and more effective personalization of 
training. 

The integration of 
wearable technology 
in football training 
strengthens 
performance 
monitoring and 
evaluation and 
enriches the coach's 
decision-making 
process with 
accurate, real-time 
data. 

[21] 

Instant feedback obtained through wearable 
technology has become vital in the strategy of long-
term performance improvement and development 
of football players. Through this evidence-based 
approach, wearable technology continues to shape 
the future of sports training, opening the door for 
the exploration and implementation of more 
innovative strategies in football. 

Use of Wearables for Performance Monitoring   

In the context of modern football, the use of wearable technology for performance 
monitoring has become an essential component of training and player development 
strategies. This technology allows coaches and coaching staff to collect real-time data 
on performance parameters such as running speed, distance traveled, acceleration, 
heart rate, and player fatigue levels during training and matches. A study conducted 
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by [22] showed that using GPS and motion sensors in wearable devices allows 
coaching teams to measure and analyze training intensity and volume more 
accurately, thereby assisting in designing more effective training sessions and 
reducing the risk of injury. 

Furthermore, wearable technology also facilitates data collection on heart rate, an 
important indicator of cardiovascular workload and exercise intensity. According to 
[23], heart rate monitoring helps optimize training intensity based on specific heart rate 
zones, significantly improving a player's cardiovascular fitness without increasing the 
risk of fatigue or injury. 

Wearable technology also has the great advantage of being able to measure 
acceleration and de-acceleration during activity. Studies by [24] have shown that 
acceleration analysis can provide insight into a player's effectiveness in the game, 
identifying those who can change direction quickly, an essential attribute in football. 

The use of this technology is not only limited to physical enhancement but also helps 
ensure adequate recovery between training sessions. Wearable technology can 
identify signs of fatigue or overstress, allowing coaches to adjust training loads and 
prevent overtraining injuries, as revealed by [25] in their research, which emphasized 
the importance of real-time feedback for injury prevention. 

Thus, wearable technology provides a handy tool for football coaches and players to 
measure, manage, and optimize performance. These advancements are changing 
how teams are organized and managed by bringing a more scientific and measurable 
approach to football training.. 

Use of Wearables in Performance Improvement    

Several aspects must be considered when using wearable technology to improve 
football players' performance. Firstly, wearable technology is essential in providing 
accurate feedback to players and coaches. This technology directly measures 
performance parameters like speed, distance traveled, and training intensity. For 
example, research by [26] shows that using GPS and accelerometer sensors in 
wearable devices can provide accurate information about a player's distance traveled, 
running speed, and movement patterns during training and matches. 

In addition, wearable technology also allows for more precise and measurable 
interventions based on the data obtained. For example, by analyzing heart rate data, 
coaches can adjust training intensity in real time to ensure that players are training 
within the optimal target zone to improve their cardiovascular endurance. According 
to a study conducted by [27], the use of heart rate monitors in football training can 
assist in effectively regulating exercise intensity and improving athlete performance.. 

In addition to providing immediate feedback and intervention, wearable technology 
also contributes to developing more effective training strategies. By analyzing 
historical data, coaches can identify behavioral patterns and trends in player 
performance, which can be used to design more targeted and personalized training 
programs. For example, a study by [28] found that GPS data analysis can assist 
coaches in identifying efficient and inefficient movement patterns of players during 
matches, which can then be used to improve the effectiveness of their training. 
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Overall, the use of wearable technology in football not only provides more accurate 
and measurable data but also opens up new opportunities for the development of more 
effective and personalized training strategies. With a better understanding of individual 
abilities and needs, coaches can optimize training programs for each player, improving 
overall team performance. 
 
DISCUSSION 

In the discussion of the findings from this literature review, wearable technology in 
football has shown a significant impact in monitoring and improving player 
performance. In particular, the findings show that wearable devices, such as GPS 
trackers and heart rate monitors, provide valuable information on aspects of 
performance such as speed, acceleration, and training intensity. The studies reviewed 
consistently show that real-time performance monitoring and analysis of data obtained 
from wearable technology can provide deeper insights into player recovery, fatigue 
levels, and training load distribution. As such, wearable technology has proven to be 
a valuable tool for coaches and fitness staff to make better decisions in designing 
effective training programs. 

While many studies have shown the benefits of wearable technology in sports, some 
limitations must be noted. One of these is the variation in research methodology 
between the studies reviewed. Some studies may have too small samples and need 
more significance to make strong generalizations, while others may use different 
wearable technologies, making it difficult to compare results directly. In addition, most 
studies focus on the influence of wearable technology in improving players' physical 
performance. At the same time, its impact on the psychological and tactical aspects of 
the game may be under-researched. Therefore, there is a need for further, more 
extensive, and comprehensive research that considers the various factors that 
influence performance in a football context. 

Several research directions can be explored in future research based on the limitations 
identified. Firstly, more in-depth research is needed on the effects of wearable 
technology on psychological aspects such as motivation, confidence, and mental 
focus of players. In addition, longitudinal studies involving more significant and 
representative samples may provide a better understanding of the long-term effects of 
wearable technology in sports. In addition, research comparing the effectiveness of 
different types of wearable technology and data analysis models can assist coaches 
and fitness staff choose the devices that best suit their needs. 

From a practical perspective, the results of this literature review have significant 
implications for the development of football training programs and match strategies. 
Wearable technology can help coaches make more informed decisions when 
designing training programs that suit each player's individual needs. In addition, the 
information obtained from wearable technology can be used to monitor and manage 
training loads more effectively, reducing the risk of injury and improving overall player 
performance. 

Considering the analysis of findings, study limitations, recommendations for future 
research, and practical implications, wearable technology has great potential in 
monitoring and improving football players' performance. However, further extensive 
and in-depth research into different aspects of the sport is required to maximize its 
benefits and effectively integrate it into training and player development programs 
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CONCLUSION 

This literature review investigates the influence of wearable technology on football 
players' performance and how this technology can be used to monitor and develop 
athletes. The findings from the various studies provide valuable insights into the 
potential of these technologies to change the paradigm of training and competition in 
the sport of football. 

From the studies reviewed, wearable technology offers many benefits in improving 
football players' performance. Sensors integrated into sports clothing or equipment 
allow coaches and medical staff to collect real-time performance data, including 
information on heart rate, speed, and exercise intensity. This allows coaches to 
provide more accurate and timely feedback to players and make better strategic 
decisions during matches. 

The practical implication of these findings is that wearable technology can be an 
invaluable tool in the development of football players. With proper data analysis, 
coaches can identify patterns in player performance, improve weaknesses, and 
maximize individual strengths. In addition, the use of wearable technology can also 
help prevent injuries by allowing coaches to monitor fatigue and notice signs of 
overtraining in players. 

However, some limitations need to be considered in the use of wearable technology 
in football. One is appropriate infrastructure, including sophisticated data processing 
systems and trained personnel to analyze the information collected. Also, it is essential 
to remember that this technology should not replace the coach's experience and 
wisdom but be a tool supporting better decision-making. 

In conclusion, wearable technology in football has excellent potential to improve player 
performance and change the way training and matches are conducted. However, to 
fully utilize this technology's potential, the appropriate infrastructure and human 
resources need to be invested in. As such, wearable technology is not only a tool for 
monitoring player performance but also an integral part of future athlete development 
strategies. 

Based on the findings from this literature review, several recommendations for future 
action can be suggested. First, further research is needed to explore the potential of 
wearable technology to improve certain aspects of player performance, such as match 
strategy, technical skills, and physical readiness. Second, more training is needed to 
coach medical staff in using and analyzing the data generated by wearable 
technology. Finally, developing clear guidelines and policies on using these 
technologies in sports, including privacy and data security issues, is essential. 

By taking these steps, we hope to utilize the full potential of wearable technology to 
improve football players' performance and take the sport to the next level. 
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