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Abstract

Background. Sports biomechanics is an important part of coaching and athlete conditioning. The training process
can be maximised through the implementation of sports biomechanics. Research related to sports biomechanics

has grown significantly in recent years.

Objectives. This systematic review study aimed to analyse the development trend of sports biomechanics research

over the last 20 years.

Materials and methods. This study used a bibliometric approach and a systematic review of the SCOPUS journal
database to analyse research trends in the field of sports biomechanics.

Results. Over a period of twenty years, there were 259 studies that met the inclusion criteria. The analysis results
showed a significant increase in the number of published studies over time, with a total of 2215 citations and

an average of 1237 citation. The research tends to focus on biomechanical principles in the context of sports,

with the keyword “Biomechanics” being the most dominant. The terms “Sport Biomechanics”, “Human’, and “Sports”
were also identified as frequently occurring keywords in the research. In addition, these studies cover various

aspects related to human body movement, including movement analysis, health aspects, and technology applications

in sports.

Conclusions. This study provides insight into the major developments and focal aspects in sports biomechanics over
the past two decades, as well as highlighting the diversity of research subjects within this field.

Keywords: coaching, sport science, training, athlete conditioning.

Introduction

Sports biomechanics research has developed
significantly (Knudson, 2020). This field has played a crucial
role in understanding how the human body interacts
through movement (Yang, 2013), exercise (Patoz et al.,
2023), and sports games (Muioz et al., 2023). Analysis of
research developments in sports biomechanics has brought
us more depth regarding movement efficiency (Mishra,
Singh, Ranjan, Singh, & Vidyarthi, 2019), injury prevention
(Friesen & Oliver, 2022), and increased movement abilities
(Tai et al., 2022).
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Improving athlete performance can be achieved by
understanding the mechanics of movement (Garcia,
Guerefio, Nuilez, & Etxarri, 2023) and how the body interacts
with training loads (D. Zhang & Wang, 2023). Trainers can
use biomechanical analysis to design more effective training
programs (L. Zhang, 2020). This can help athletes reach
their maximum potential in competition (Mujika, Halson,
Burke, Balagué, & Farrow, 2018). The results of relevant
sports biomechanics studies are very necessary to win at
increasingly fierce levels of competition in sports (Barbosa
etal., 2021).

Advances in technology used in sports biomechanics,
such as high-speed cameras and inertial sensors (R. Howard,
2016), have opened the door to very detailed movement
analysis (Hiley, 2012). This is not only relevant in the sports
context, but also in medical rehabilitation and general health
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care (Akiyama, Nakashima, & Ogasawara, 2011). Research
in sports biomechanics requires the ability to manage and
analyze very large and complex data (Pataky et al., 2023).
These data analysis skills can determine the effectiveness of
the follow-up given to athletes (Haralabidis et al., 2021).

Biomechanics research also provides valuable insight
into why injuries occur and how they can be prevented (Jang,
Chang, Chen, Fu, & Lu, 2009). It is important to treat sports
injuries because injuries are a serious problem that can end
an athlete’s career and have long-term impacts (Kent, 2019).
Identifying injury risk factors and developing safer training
techniques is not only important for professional athletes,
but also for those involved in amateur sports.

However, the development of sports biomechanics
research has not yet been systematically mapped. This
bibliometric research and systematic review aim to look at
the development of sports biomechanics research trends in
the last 20 years with the following research questions:

o To analyze sport biomechanics research trends in the

last 20 years.

o To evaluate the most countries contributed sport

biomechanics research in the last 20 years.

o To discover the subject areas related to sports

biomechanics research in the last 20 years.

o Toanalyze the keyword trends of sports biomechanics

research in the last 20 years.

o To analyze the top 10 cited publications in sports

biomechanics research in the last 20 years.

Materials and Methods

This type of research is a Bibliometric Analysis and
Systematic Review. Article searches were carried out using
a comprehensive strategy on SCOPUS research journal
databases. The keyword used during the identification was
“sport biomechanics”. In addition, the exclusion criteria were
journals non-English journals published in the last 20 years
from 2023. There were 544 articles from SCOPUS that were
mined on October 10th, 2023. Therefore, 259 articles were
selected for further analysis by using VOS viewer computer
software. There were 10 articles selected as the most cited
articles and relevance which were selected for this systematic
review. For standard operationalization, this study follows
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) (Figure 1).

Document were identified from Scopus
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Fig. 1. PRISMA flowchart of the article selection process

Results

Research Trends of Sport Biomechanics in the Past 20 Years

The number of biomechanics articles published (n)
has fluctuated over this 20 year period. The trend is not
monotonous, with certain years seeing a significant increase
in publications. This suggests that research interest and
focus in sports biomechanics has evolved and changed over
time. However, there has been a significant increase in total
citations since 2017, which may reflect increased interest
and recognition in sports biomechanics research. Overall,
the data in table 1 illustrate significant developments in sport
biomechanics over the past two decades.

Table 1. Document of sport biomechanics identified in the
last 20 years

Year n Total Cited Average Cited
2003 2 45 23.50
2004 0 0 0.00
2005 3 45 24.00
2006 3 69 36.00
2007 5 277 141.00
2008 2 64 33.00
2009 3 35 19.00
2010 7 174 90.50
2011 4 41 22.50
2012 9 141 75.00
2013 16 171 93.50
2014 8 96 52.00
2015 6 85 45.50
2016 7 76 41.50
2017 25 101 63.00
2018 16 175 95.50
2019 27 183 105.00
2020 20 186 103.00
2021 36 189 112.50
2022 33 54 43.50
2023 27 8 17.50
Total 259 2215 1237.00

Biomechanics research developed rapidly in 2013
(Figure 2). This is evidenced by the lack of research on
sports biomechanics before 2013. In early 2003 research
focused more on the variables of distance, height, time and
speed. In early 2012 biomechanics research developed to
involve other variables such as algorithms to see accuracy,
sensor technology for measurements, and the use of IT
technology. However, since 2021 there has still been no
research involving the latest variables. It is possible that
the development of sports biomechanics research will be
affected by the Covid-19 pandemic phenomenon.
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Fig. 2. Research topic trends in sport biomechanics research

Country Contributed to Sport
Biomechanics in the Last 20 Years

Researchers selected the top 10 countries as the countries
that contributed the most in the field of sports biomechanics
(Table 2). Based on these results, one of the countries in Asia,
namely China, dominates with contributions made almost
twice as much as countries in Europe. However, the most
citations are shown by countries in Europe.

Table 2. Top 10 countries contributed to sport
biomechanics research

Country n Total Cited  Average Cited
China 71 308 189.50
United States 47 680 363.50
United Kingdom 30 444 237.00
Australia 18 215 116.50
Japan 17 107 62.00
Canada 14 229 121.50
Italy 13 199 106.00
Indonesia 10 20 15.00
Taiwan 8 19 13.50
Switzerland 8 36 22.00
Total 236 2257 1246.50

Opverall, countries contributing to biomechanicsresearch
are in figure 3. The United States leads in total citations,
while China has the most articles. Almost all continents
contribute to biomechanics research except Africa. However,
various collaborations between countries also occur in
sports biomechanics research. The rapid development of
biomechanics from various countries reflects the urgency
of sports biomechanics in improving athlete performance.

Subject Areas Related to Sport
Biomechanics in the Last 20 Years

In the field of Biochemistry, Genetic, and Molecular
Biology, it was ranked 4th and contributed 66 articles with
a total of 576 citations (Table 3). This illustrates the relevance
of research at the cellular and molecular level in the context
of sports biomechanics. Fields related to medicine and
biomechanics collaborate to maintain the health and
physical fitness of individuals, prevent injuries, understand
the technical aspects of sports, and develop more effective
medical devices. Collaboration between these two fields
is key to providing better care to athletes, patients and the
general public. It also reflects the importance of physical
health and sports injuries in the context of biomechanics.

Table 3. Top 10 subject areas contributed to sport
biomechanics research

Total Average

Subject Areas n Cited  Cited
Medicine 114 (20.99 %) 1386 750.00
Engineering 106 (19.52 %) 853 479.50
Health Professions 81(14.92 %) 811 446.00
f&gfiiﬁ:gi;ﬁ;rylems’ and o (12.15%) 576 321.00
Computer Science 45 (8.29 %) 172 108.50
Social Science 42 (7.73 %) 42.00
Physics and Astronomy 28 (5.16 %) 107 67.50
Materials Science 24 (4.42 %) 62 43.00
Chemical Engineering 24 (442 %) 112 68.00
;\gz;:iural and Biological 13(239%) 104 58.50
Total 543 (100 %) 4183 2363.00
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Fig. 3. Countries contributed to sport biomechanics research

The field of Engineering has a significant contribution to
sports biomechanics research. Engineering has 106 articles
contributing to sports biomechanics research. With
a total of 853 citations and an average of 479.50 citations.
Biomechanical engineering and technical approaches have
played an important role in understanding human movement
in the context of sport. Followed by Health Professions,
which reflects the close relationship between biomechanics
research and aspects of physical health, especially in treating
and preventing sports injuries.

Computer Science has 45 articles contributing to sports
biomechanics. Thefairlyhighaveragecitation (108.50) reflects
the use of computer technology and modeling in research.
The field of Computer Science also provides sophisticated
data modeling and analysis. With a high average citation,
this reflects technological developments in supporting
biomechanics research. In this series, other fields such as

Materials Science, Physics, and Social Sciences also have a
role in understanding human movement and sports. Overall,
this table reflects the diversity and complexity of research in
sport biomechanics as well as the interconnections between
various scientific fields that support a holistic understanding
of human movement and sport.

Keyword Pattern in Sport Biomechanics Research Trend

The keyword “Biomechanics” dominates this list with
a total of 121 studies (19.39%). This reflects that a basic
understanding of biomechanics is the main foundation
in research in the field of sports biomechanics (Table 4).
Biomechanics is a science that allows researchers to analyze
human body movements scientifically. Using the principles
of physics, mathematics and engineering, this research
covers various aspects related to human movement, from the
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Fig. 4. Keyword interaction in sport biomechanics research
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analysis of sports movements to the development of more

Table 4. Top 10 keyword patterns for sport biomechanics

efficient sports equipment. With a total of 1475 citations  research
and an average of 798 citations, the term “Biomechanics” -
consistently appears in the scientific literature and has had Keyword n C(')t i Aé?rage
a major impact on the development of this science. ite ite
Biomechanics research includes aspects such as human  Biomechanics 121 (19.39 %) 1475 798
movement mechanisms, the human body’s response to  gport Biomechanics 97 (1554 %) 1020 5585
physical exercise, and the influence of physical factors on
. . . Human 93 (14.90 %) 1417 755
sports performance mapped by looking at connections in
keywords (Figure 4). In general, there are 5 main keywords  Sports 79 (12.66 %) 645 362
;hat are most domilnant in rele(litionhto other 1;eyworc}lls and  Biomechanical Phenomena 50 (8.01%) 606 328
orm clusters. In cluster 1 (red), the sports biomechanics . . 0
keyword is closely related to velocity (cluster 2/blue) and Kinematics 46 (7.37%) 701 3735
simulation (cluster 3/yellow). This proves that there is  Sports Medicine 44(7.05%) 333 188.5
collaboration between various keywords to dig up deeper  physiology 37 (5.93 %) 749 393
information on biomechanics. Biophysics 29(465%) 334 1815
) o _ , Movement 28 (4.49%) 208 168
Top 10 Cited Publications of Sport Biomechanics
Research in the Last 20 Years Total 624 (100%) 7588 4106
Table 5. Sports biomechanics top 10 cited publications in the last 20 years
Author Total Cited Research Purposes Methods Results

Aguinaldo, 193 To analyse how torso rotation affects Comparative It suggests that certain throwing

Buttermore, shoulder rotational torque during patterns can improve fielding efficiency,

& Chambers, pitching. allowing players to perform better

2007 while reducing the risk of injury.

Glazier, 2010 125 To discuss key issues in the emerging Constraints-based ~ Performance analysis may be more
sports science subdiscipline of approach suitable for sports biomechanics
performance analysis and future analysts and notation analysts than
prospects. for sports scientists from other

sports subdisciplines, such as sports
physiology and sports psychology.

Song, 2013 84 To examine the rationality of the Fosbury =~ Study on the This paper makes a reasonable
flop method and current technology, analysis and analysis of the fosbury flop and
as well as to provide reasonable simulation perfect movement reduction using the
recommendations for building a principles of sports biomechanics.
theoretical and sporting foundation.

Mihalik et al., 69 To determine whether playing position, ~ Prospective Impacts to the side of the head result

2012 match type, or head impact location had  quantitative in much higher rotational acceleration
an effect on head impact biomechanics research than impacts to the top, front, or back.
measured in Bantam (13 and 14 years Impacts to the head are more severe
old) and Midget (15 and 16 years old) ice during matches than during training.
hockey players.

Taborri et al., 56 To provide an overview of sports Literature review  To assess athlete performance, inertial

2020 biomechanics applications found in recent sensors seem to be the most widely
literature that utilize wearable sensors. used. However, force sensors and
The research shows some information electromyography are also used.
related to the sensors used as well as
methods to analyze the data.

Wilson, 2008 56 To improve athlete and coach Mix methods Development areas that will enhance
performance through increasing their the use of video in training include
understanding of every aspect of athlete real-time skill analysis, real-time
performance. automatic coding, and smart systems

for motion analysis.

N. Lietal, 52 To reduce stroke complications and assist Research and The robot can help dyskinesia stroke

2018 body movement, a soft bionic ergonomic  Development patients restore their joint motion

exoskeleton robot with 7 DOF was
proposed.

function and help them complete
leisure activities (ADLs) such as
drinking, eating, etc.
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Table 5 (continued)

Author Total Cited Research Purposes Methods Results
Harpham, 52 To determine how sensory and visual Prospective We found a significant relationship
Mihalik, performance correlates with the quantitative between head impact severity and
Littleton, severity of head impacts of football research visual and sensory performance; lower
Frank, & players and how visual and traditional visual and sensory performance was
Guskiewicz, sensory reaction time measurements are associated with more severe head
2014 measured. impacts.
Pappas, 52 To find out how gender and fatigue Experimental study Landing with a vertical ground reaction
Sheikhzadeh, affect the peak values of biomechanical force and higher peak knee valgus may
Hagins, & variables during landing from a jump. lead to a higher risk of knee injury in
Nordin, 2007 women.
Choppin & 46 To investigate the accuracy of Kinect Comparative Kinect is currently not accurate for
Wheat, 2013 in three domains: body scanning and research that requires high accuracy

anthropometry, segment tracking for

and precision.

motion analysis, and image segmentation

for training and notation analysis.

Biomechanics Optimizing Athletic
Performance and Injury Prevention

Sports biomechanics has experienced significant prog-
ress as a science that combines the principles of physics with
a deep understanding of human body movement. Through
careful analysis, biomechanics helps athletes achieve their
peak performance while minimizing the risk of injury.
Aguinaldo et al. (2007) analyzed how torso rotation affects
shoulder rotational torque during pitching in baseball and
showed that understanding biomechanics can identify ef-
ficient throwing patterns. This not only increases efficiency
on the field, but also allows players to perform better with
a lower risk of injury. These findings make an important
contribution for coaches and players to develop safer and
more effective techniques in their sport. Furthermore, Gla-
zier (2010) discusses key issues in the newly emerging sub-
discipline of sports science, namely performance analysis.
The constraints-based approach used in his research offers a
new perspective in biomechanical analysis and may be more
suitable for sports biomechanics analysts than for sports
scientists from other subdisciplines. This emphasizes the
importance of biomechanics not only as a tool to improve
performance but also as a field of study that continues to
develop and adapt to the needs of athletes and coaches.

Mihalik et al. (2012) revealed that impacts on the side
of the head cause much higher rotational acceleration than
impacts on the top, front, or back of the head. In the context
of the sport of ice hockey, this understanding is crucial
because it provides insight into how playing position, type
of match, and location of head impact influence the impact
biomechanics experienced by players, and this can be used to
develop better protective equipment. Similarly, Taborri et al.
(2020) indicate that inertial sensors appear to be most widely
used to assess athlete performance. This research provides
an overview of how sports biomechanics applications using
wearable sensors can be applied in training and rehabilitation
practices to monitor and improve athlete performance and
reduce the risk of injury. Through the continued analysis and
development of studies such as these, sports biomechanics
continues to make valuable contributions to the world of
sport. The integration of biomechanics in sports has been

and will continue to be a critical pillar in efforts to optimize
athletic performance and prevent injury.

The Development Biomechanics
Methodology in Sports Science

Biomechanics has transformed and developed from
simply the study of movement mechanics to become a criti-
cal foundation in sports science. Through the evolution of
methodologies and interdisciplinary approaches, sports bio-
mechanics now allows a more complex and holistic analysis
of athlete performance. In a broader context, new method-
ologies in sports biomechanics involve the use of advanced
technologies, such as computer modeling and movement
simulation, as illustrated by Song’s (2013) research on
the Fosbury flop technique. The research uses biomechanical
principles to analyze and refine technique in the high jump,
showing how the theory and application of biomechanics
can collaborate to produce recommendations that can form
the theoretical foundation and practice of the sport. Advanc-
es in measurement technology and data analysis have also
enabled researchers such as Mihalik et al. (2012) to study
the impact of biomechanics from different angles. In their
study of ice hockey players, they found that playing position,
match type, and impact location on the head significantly
influenced the measured impact biomechanics. This shows
the importance of a specific and measurable approach in
understanding and applying biomechanical concepts.

Finally, recent developments in biomechanical
methodology include the integration of wearable sensors
in sports research and training, as outlined by Taborri
et al. (2020). This research offers an overview of sports
biomechanics applications found in recent literature,
showing how wearable sensors are used to collect athlete
performance data. Through the integration of new
scientific disciplines, technologies and methodologies,
sports biomechanics continues to evolve and contribute
to increased understanding of athlete performance. This
discussion can be developed further by adding specific data
and examples from the tables provided to support each point
and illustrate how scientific discoveries have been applied in
sports practice.
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The Technological Innovation in Sports Biomechanics

Technological innovations in the field of sports bio-
mechanics have brought about significant changes in
the analysis and understanding of athletic movements.
Advanced tools such as movement monitoring systems and
computer simulations have enabled researchers to measure
and analyze movement with extremely high precision,
providing new insights into performance optimization
and injury prevention strategies. For example, research by
Aguinaldo et al. (2007) who examined the effect of torso
rotation on shoulder rotational torque in pitching found that
“certain throwing patterns can improve fielding efficiency,
allowing players to perform better while reducing the risk
of injury” (Aguinaldo et al., 2007). These findings not only
enrich our knowledge of pitching biomechanics but also
aid in the development of training techniques that can
optimize performance and improve athlete safety. Mihalik
et al. (2012) showed that “impacts to the side of the head
produce significantly higher rotational accelerations than
impacts to the top, front, or back of the head. Impacts to
the head are more severe during competition than during
training” (Mihalik et al., 2012). These findings are important
in understanding the biomechanics of head impacts and can
be utilized to design more effective protective equipment.
Advances in wearable technology have also played an
important role in sports biomechanics. As stated by Taborri
et al. (2020), “inertial sensors appear to be the most widely
used to assess athlete performance, but force sensors and
electromyography are also used” (Taborri et al., 2020).
This information emphasizes the importance of wearable
technology in collecting accurate and real-time data that can
be directly applied in athlete training.

Thus, technology has opened new avenues in sports
biomechanics, not only in research but also in practical
applications. Tools such as real-time video analysis systems,
automatic coding, and smart systems for movement
analysis, as described by Wilson (2008), “develop areas that
will increase the use of video in training including real-
time skill analysis, real-time automatic coding -time, and
intelligent systems for movement analysis” (Wilson, 2008).
The integration of this technology in athlete training and
rehabilitation helps ensure that athletes can reach their full
potential while maintaining their health and safety.

Discussion

Over the past two decades, sports biomechanics has
seen an impressive evolution and diversification. This study
was conducted with the aim of analyzing the development of
research trends in sports biomechanics in the last 20 years.
The research trend shown based on the results of the analysis
is a significant increase dynamically from year to year. The
development trend of sport biomechanics research began
to be shown in 2005. From 2005-2010, the focus of sport
biomechanics research was to discuss the principles or role
of biomechanics in general. Research related to the scope of
sports is still rare.

In 2011-2023, sport biomechanics research developed
fluctuatively and dynamically. In these years, research related
to all aspects of sport began to be conducted frequently,
especially related to the scope of health. The contribution of

sport biomechanics research in the scope of health is 20.99%
of the total number of publications identified in this study.
The role played by several countries in sport biomechanics
research represents the intensity and interest in sport
biomechanics research. China dominates with almost twice
the contribution of European countries. The number of
publications shown is 71 publications, this shows that China
is very enthusiastic in developing sport biomechanics in its
country.

Based on the results of the literature review, sport bio-
mechanics research in the early 21st century was only able to
measure in two dimensions. Currently, sport biomechanics
research is able to measure in three dimensions, and provide
data in real time. This development can occur due to the de-
velopment of technology as well. The era of digitalization
provides benefits with the creation of wearable devices that
are able to measure and analyze the motion of a person in
real time. The role of technology and computational tools
in this growth cannot be overstated. With the adoption of
sophisticated equipment like motion capture systems, force
plates, and advanced simulations, researchers have been able
to dissect athletic movement with unparalleled detail. This
technological leap has allowed for more nuanced biome-
chanical questions to be asked and answered, offering tan-
gible benefits for enhancing sports performance. The per-
formance improvement that occurs in an athlete is related
to the effectiveness of the movements performed. When the
resulting motion is appropriate and effective, the risk of in-
jury will decrease or even be able to avoid sports injuries.

Sports biomechanics research in the last two decades
has experienced rapid progress, especially thanks to the
development of increasingly sophisticated technology and
movement evaluation devices (Howard et al., 2016). This
has allowed researchers to observe and analyze human
body movements with a high level of detail and accuracy
(Amerineni et al., 2021). As a result, we now have a better
understanding of the biomechanics of various sports, starting
with running (Buxadé et al., 2021), swim (Izumi, Hyodo,
Yoshioka, & Wada, 2023), a small ball game (Milanovich &
Nesbit, 2014), big ball game (Slegers, Lee, & Wong, 2021)
to heavy sports such as weightlifting (Sorensen, Haddad,
Campbell, & Mirka, 2011).

Oneofthesignificantimpacts of this research is the ability
to optimize athlete performance (Waters, Phillips, Panchuk,
& Dawson, 2019). With a better understanding of movement
mechanics, trainers can design more effective training
programs (L. Li, 2012). Biomechanical analysis also helps
in preventing sports injuries by identifying potential excess
stress on an athlete’s body (Yan et al., 2023). This way, athletes
can train smarter and safer (Ma & Huo, 2022). Not only in
the world of competitive sports, but sports biomechanics
research also has important implications in injury recovery
(Zhu, Zhang, Sun, & Qi, 2021). A better understanding of
body mechanics helps medical professionals design more
effective rehabilitation programs (C. Zhang, Chen, Cao,
Zhang, & Chen, 2019). This has helped many athletes
overcome their injuries and return to their best performance
(Wei & Yalong, 2021). Over the past two decades, there
have also been developments in in-depth data analysis
(Warmenhoven et al., 2019). Increasingly sophisticated
statistical and computational methods allow researchers to
analyze biomechanical data with greater precision (Knowles
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& Dennison, 2017). This opens the door to more in-depth
and accurate findings about how the human body moves
in various sporting situations (Amarantini, Amarantini,
Martin, Cahouét, & Berton, 2012).

Additionally, developments in communication and
knowledge sharing have enabled sport biomechanics research-
ers to collaborate more effectively (Umek & Kos, 2016). They
can share their discoveries with the wider scientific commu-
nity (Xiang et al., 2022), accelerating the process of discovery
and implementation of these findings in the world of sports
(Amarantini, Rao, & Berton, 2010). However, challenges have
also remained in recent years (Glazier & Mehdizadeh, 2019).
Ethical debates arise with the use of monitoring technology in
sports (Murray & Chuan, 2017). Questions about privacy, data
use, and the influence of technology in sports competitions
have become increasingly relevant topics (Luo, 2021). With
all these developments and challenges, sports biomechanics
remains an interesting and important field in the world of
sports (Bartlett & Bussey, 2013). Research in this area con-
tinues to make valuable contributions to improving athlete
performance, preventing injury, and deeper understanding
of the human potential in sport (Forte, Neiva, & Marinho,
2021). The future of sports biomechanics research promises
many more innovative findings that will help shape the world
of sports in the future (Gutierrez, Walton, & Bezodis, 2023),
(Yan-Xia, Lin, & Chong-Long, 2019), (King & Yeadon, 2015).

Conclusions

Sports biomechanics has witnessed remarkable growth
and diversification in the last 20 years, as evidenced by our
comprehensive bibliographic analysis and systematic review
of the Scopus Journal Database. This study explored the
key research trends, publication patterns, and the evolving
focus of sport biomechanics research during this time frame.
Sports biomechanics research has transcended geographical
boundaries, with contributions from researchers and
institutions worldwide. This global reach underscores
the universal appeal of biomechanical principles in
sports and the need for a comprehensive understanding
of human movement. Furthermore, the collaborative
spirit of sports biomechanics, involving experts from
physiology, engineering, medicine, and coaching, has led to
comprehensive strategies for athlete development and injury
prevention. This confluence of knowledge and expertise has
charted new paths for inquiry and application in the field.

Conclusively, the last twenty years mark a period
of significant advancement in sports biomechanics,
characterized by a broadened scope, integration of cutting-
edge technologies, and substantive contributions to the
realm of athletic performance and safety. This review not
only highlights the robust nature of sports biomechanics as
a field but also its ongoing potential to redefine the contours
of sports science and enhance the athletic journey on a
global scale. The advent of technology and computational
tools has revolutionized sports biomechanics. Researchers
have increasingly relied on sophisticated equipment,
including motion capture systems, force plates, and
computer simulations, to analyze sports movements with
unprecedented precision. This shift has empowered scientists
to explore complex biomechanical questions and provide
practical insights for sports performance optimization.
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BysHaueHHA TeHAeHLU il pO3BUTKY AOC/IfKeHb

y ranysi cnopTuBHOI 6iomexaHikn 3a ocTaHHi 20 poKiB:
bibniomeTpuuHuni aHanis HayKoBUX Ny6nikauin y »KypHanax,
BKJIIOYEHUNX A0 HayKOMeTPUY4HOI 6a3un gaHnx Scopus

Myxamap Apidp Anp Apma'*®“P, Hypxacan'APE, [IBi Kaxito KapTiko'APF,

Yynr Binr SIur’*AP%, Cayki Casa BikanaBau'®?, Aitnyn 3ynsdikap Piski'®cP,
Cesecri Bionin Binymxkenr Xepicra'®cP

'Cypabaiicbkuii lep>kaBHUI YHIBepCUTET
*Hanionanbanit yHiBepcuteT iMeHi [lonra XBa

ABTOpCHKNMIT BKIAJ: A — Au3aiiH gocmipkenHs; B — 36ip ganux; C - cratananis; D - migroroska pykormcy; E - 36ip komTis

Pedepar. Crarts: 11 ¢, 5 Tabn., 4 puc., 57 mxepena.

Icropia nuranHa. CroprTuBHa 6ioMexaHiKa € Ba>K/IMBOI CKIAJOBOK TPEHYBaHHSA Ta (Pi3MYHOI MiTOTOBKY CIIOPTCMEHIB.
Makcumisalii TpeHyBalTbHOTO IIPOoLieCy MO>KHaA JOCATTH 3aBAKU BIPOBAXKEHHIO CIIOPTUBHOI 6ioMexaHiky. [IpoTAroM ocTaHHIX
POKIB CIIOCTEPIraeThCsI 3HAYHE 3POCTAHHS HAYKOBMX JOCTIKEHb, [IOB I3aHNUX i3 raly3s3i0 CIOPTUBHOI 610MeXaHIKIL.

Mera gocmigKeHHA. MeToIo IIbOr0 CUCTeMAaTUYHOTO OIJIAZI0BOTO HOCTIKEeHHA OYII0 TpOaHanisyBaT! TeH/ICHI{I0 PO3BUTKY
TOCTi/IKEHb 3i CTOPTUBHOL 6iomexaHiky 3a ocTaHHi 20 POKiB.

Marepianu Ta MeTopgu. Y LIbOMY JOC/IIPKEHH] 3aCTOCOBAHO 6i0/1i0Me TPUYHIIA Mi/IXi/] Ta CUCTeMaTUYHWIT OI/IAL LIIOf0 HAYKO-
BUX ny6ni1<aui17[ Y ’KypHajax, BK/IIOYEH)X O HAyKOMEeTPUYIHOI 6asu gaunx SCOPUS 3 meTo10 aHaJIi3y JOCHFHMIbKIAX TEHTEHIIiN
y raiysi cnopTuBHOI 6ioMeXaHiKu.

Pesynpratu. IIpoTarom mBapnATyi pokis 6yno mpoBeieHO 259 HOCTiIKeHb, SAKi BifllOBifjamu KpuTepiAM BKmMOYeHH:. Pe-
3y/IbTaTy aHaJIi3y II0Ka3a/ 3HayHe 301/IbIlIeHH: Ki/IbKOCTI OIy6/1iKoBaHMX HOCIIIKeHb 3 IVIMHOM 4acy, i3 3ara/IbHOI0 KiZbKiCTIO
2215 uMTyBaHb i cepefHiM ITOKasHUKOM — 1237 UTyBaHb. Y JOCTIIKEHHAX OCHOBHA yBara IpuiNAeTbca 6ioMeXaHiYHIM MpUH-
LIMIIaM Y KOHTEKCTi CIIOPTY, IPUYOMY K/II040Be c110BO «biomexanika» € Hait6inbi sominyounm. Tepminn «CriopTusHa biomexani-
Ka», «JIrognHa» 1 «CriopT» TaKo>K HajIeXKaTb [JO KaTeropii HaliIoIMpeHilX KII040BYX CIIiB, [0 3yCTPidaloThCA B JOCTiKeHHAX.
Kpim Toro, 3asHadeHi JOCTIIXEHHs OXOIUIIOIOTh Pi3Hi acleKTH, OB sI3aHi i3 pyXoM JIIOfICBKOTO Ti/a, BK/IIOYAIOUM aHai3 PyXiB,
aCIeKTY 3I0POB s Ta 3aCTOCYBAHH: TEXHOJIOTII Y CIIOPTi.

BucHosku. IIpoBesieHe foCTimKeHHs 3abe3nedye PO3yMiHHSA OCHOBHMX JJOCATHEHb i KIIOYOBMX aCIeKTiB CHOPTUBHOI 6io-
MEXaHiKJ 32 OCTaHHi IBa JeCATUIITTSA, a TAKOXX BUCBIT/IIOE PISHOMAaHITTA IPEAMETIB JOCTIKEeHb B paMKax Ili€i ramysi.

Kitr040Bi croBa: KOy4yHI, CIIOPTUBHA HayKa, TPeHYBaHHs, Bi3N4Ha Mi[TOTOBKA CIIOPTCMEHIB.
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