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Data about sports have long been the subject of
research and analysis by sports scientists. The
article takes deep dive into the positive impact of
ML integration on sports analytics. This paper
focuses on deploying the ML into the field of
predicting sports injury. ML not only increases the
knowledge of sports injury but also assist in
proactively taking steps to avoid sports injury by
predicting ahead of time. To this end,
technological advancements have enabled the collection of multiple points of data for use in
analysis and injury prediction. The full breadth of available data has, however, only recently begun
to be explored using suitable statistical methods & processing of these large data through ML
algorithms.
Paper focuses on sports injuries on Synthetic players surfaces (artificial grass) compared that of
Natural surfaces. It takes deep look at the prior work in this domain and opens some of the

unanswered questions and shares importance of ML in analysing the large sports data collected
over a case study too.
Paper utilizes the advances in automatic and interactive data analysis with the help of machine
learning algorithms & establishes the intricacies of the playing surface & injury relationship. Real
time data shared by NFL for injured 250 players & 150 non-injured players, over two regular season
is taken for case study. Data includes complex real time player data with player movement, injury
type, type of playing surface (synthetic Vs Natural), weather, player position, speed, /acceleration
of player, and so on. Data sports analytic competition is analysed for the relationship between
playing surface, NFL player's movements, and their damage, leading to potentially improved
performance and minimizing the risk of injury. With this huge amount of data, the use of

complex models for data analysis is mandatory and, for this reason, machine learning models
are increasingly used in sports science. Article also briefly underlines the importance of critical
sports parameters accurate data collection & direct impact on ML accuracy in prediction too.

Introduction:
Artificial turf continues to alternate options that
many players at the high school, intercollegiate, and
professional levels practice and compete. There
have been several studies and literature reviews to
investigate the properties of artificial turf and their
impact on injuries along with injury patterns too. The
overall rate of football injuries has been reported to
be signiﬁcantly higher on artiﬁcial surfaces
compared with natural grass [5–6]. It is increasingly
clear that the playing surface is an important factor
in injury incidences and mechanisms.
John Powell from the University of Iowa [1] was
among the first (1992) to quantify the higher
incidence of these injuries, among the professional football teams with more major knee
injuries on artificial turf than compared on natural grass.

Since that time, artificial turf companies have made significant strides to simulate more
natural surfaces. Despite these modern advancements, the effect of artificial turf on injury
rates is still controversial. Natural grass fields are not free from problems either. There are
studies that demonstrate that playing on a grass surface that is not well maintained may also
increase injury rates.
Study by JasonL Dragoo, [2] published in the National Library of Medicine concluded that
college football players suffer about 1.39 times as many ACL tears when not playing on a
natural surface.

Yet, according to other research, synthetic and natural surfaces lead to an equal number of
orthopaedic injuries. Gould H & team published a recent study in May 2022, which provided
a comprehensive systematic review of sports injuries on artificial turf versus natural grass. A
total of 53 articles published between 1972 and 2020 were identified for study inclusion. The
study suggests that the rates of knee injuries and hip injuries are similar between playing
surfaces, although elite-level football athletes may be more predisposed to knee injuries on
artificial turf compared with natural grass. Only a few articles in the literature reported a
higher overall injury rate on natural grass compared with artificial turf, and all of these studies
received financial support from the artificial turf industry.
Rossi A, Pappalardo L, and Cintia describe very well the importance of the application of ML
in sports. P [4]. With the technological advent of the last few decades, it is possible to record
a huge quantity of data from athletes. Wearable devices, video analysis systems, tracking
systems, and questionnaires are only a few examples of the devices used currently to record
data in sports. These data can be used for scouting, performance analysis, and tactical
analysis, but an increased interest is in assessing the risk of injuries.
The National Football League is America's most popular sports league, comprised of 32
franchises that compete each year to win the Super Bowl, the world's biggest annual sporting
event. Founded in 1920, the NFL developed the model for the successful modern sports
league, including national and international distribution, extensive revenue sharing,
competitive excellence, and strong franchises across the country.
The NFL is committed to advancing progress in the diagnosis, prevention and treatment of
sports-related injuries on artificial surfaces. According to NFL, there are 12 stadiums with
synthetic turf. Recent investigations by NFL showed the significantly higher lower limb
injuries rate among football athletes on synthetic turf compared with natural turf (Mack et
al., 2018; Loughran et al., 2019). Their epidemiologic investigations, biomechanical studies of
football cleat-surface interactions have shown that synthetic turf surfaces do not release
cleats as readily as natural turf and may contribute to the incidence of non-contact lower limb
injuries (Kent et al., 2015). Given these differences in cleat-turf interactions, NFL has interest
in determining, if player movement patterns and other measures of player performance differ
across playing surfaces and how these may contribute to the incidence of lower limb injury.
This paper takes the real time data shared by NFL of each player over two seasons &
implement ML algorithm to analyse the data & list the finding. Data shared by NFL, includes
250 players over two regular season schedules. One hundred of the athletes in the study data
set sustained one or more injuries during the study period that were identified as a noncontact injury of a type that may have turf interaction as a contributing factor to injury. The
remaining 150 athletes serve as a representative sample of the larger NFL population that did
not sustain a non-contact lower-limb injury during the study period. Details of the surface
type and environmental parameters that may influence performance and outcome are also
provided. Real time data also covers parameters like, speed of players, and acceleration for
every player, every play on every inch of the field and type of injuries and so on.
We have analyzed the data with Machine Learning algorithm to characterize any differences
in player movement between the playing surfaces and identify specific scenarios (e.g., field

surface, weather, position, play type, etc.) that interact with player movement to present an
elevated risk of injury.

Research Analytics:
Question1: Can ML (Machine Learning ) establish the correlation between playing
surface Vs Player injury.

FIG:1

After analysing the data , it is clear that synthetic surfaces have a greater probability of injury.
As seen in the FIG-1, the synthetic surfaces have approximately 1.8 times greater injury rate
compared to natural surfaces. This establishes the correlation between Synthetic Surface &
injury probability.

Question2: Can ML predict Injury on Synthetic being more severe than injury
on the Natural surface. ?

FIG-2

FIG-3

We analyze the data based on numbers of days that player has been away from play after the
injury. Injured players are categorized in to four buckets based on number of days those
players are away from play. These buckets are (a) Player being away from play for 1 Day (b)
Players being away from play for 7 Days (c) Players being away from play for 28 days (d)
Players being ways from play for 42 days.
It clearly visible from Fig-3, that more numbers of injured players on synthetic surface & this
number increases as the number of days being away from the play due to injury. Fig-3, also
shows the injury on the artificial surface is more serious compare to natural surface.

Question3: Type of Injury seen in Synthetic Vs Natural surface.

FIG-4 : Type of Injuries on Artificial Turf

FIG-5: Type of Injuries on Natural Turf

We can see from the Fig-4 , on the Artificial surface, the foot or lower limb injuries are more
often seen. This is evident in the box plot shown above. On artificial turf, the foot or lower
limb is highest category of injures, then followed by Knee injuries.
On the contrary, it is evident from the Fig-5, on Natural surface, the foot or lower limb injuries
are NOT as high as artificial surface.
So we can conclude from above ML application that we often find lower limb or foot injury
being seen more often on artificial surface compare to Natural surfaces.

Question4: Location on playing surface (Artificial Vs Natural) for injury

FIG-6 : Location of Injuries on Artificial Turf

FIG-7: Location of Injuries on Natural Turf

It is evident from the Fig-6, the injuries on Synthetic turf, are more widely spread & across the
location of Turf too. Comparison to Natural surface, the injuries are more concentrated on
the center of Turf. This could also due to the speed that payers reach at the middle of turf.
Usually, it is expected players reach higher speed at the middle of pitch.

Question4: Any variation speed & distance between artificial Turf Vs Natural Turf.

FIG-7 : Maximum Speed

FIG-8: Maximum distance

From the Fig-7 & Fig-8, we can observe the maximum speed is reached at the beginning of
the turf length. This appears to be common observation between the Artificial & Natural turf.
In other words, we do not find any difference in players reaching the maximum speed and
appears to be same between both kind turf. Same applies to maximum distances too.

Recommendations/Future study:
It is clearly evident from the ML analysis, that Synthetic surface leads to (I) Higher injury rate
(II) Higher Severity of injury based on number of days absent (III) injuries across the artificial
turf (IV) more injuries to lower limbs and foot. There is no difference in maximum speed &
distance that players achieve between Artificial & Natural turf.
These finding perfectly match to study published by the American Journal of Sports Medicine,
2019,[8] “ Higher Rates of Lower Extremity Injury on Synthetic Turf Compared with Natural
Turf Among National Football League Athletes Published in the American Journal of Sports
Medicine, 2019”
Since ML can handle large amount of Data, one of the possible recommendations to NFL to
further improve & increase parameters sensitivity. NFL can also add variables like footwear,
padding and even putting accelerometer/wearable device to measure physical parameters of
athletes. Application of ML opens up the door of infinite opportunities to sports science.
A second phase study, we can now collect more data around lower-limb injuries, as seen more
on artificial turf. This can further improve of assessment and accordingly one can work on the
prevention of injuries by means various proactive measurements. This opens further study of
injury preventions and sports training modules in-conjunction with ML technique &
applications.

Few Limitations: As shown above, we have used python algorithm of ML to analyze the data.
Here accuracy of data is critical and also the more is the volume of data, better is prediction.
We have shown in above case, results can slightly vary based on sample size & accuracy too.
This is an important factor to consider in deploying the ML in sports or any other domain too.
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