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Introduction

Injuries in professional sports can
significantly impact players' physical
and mental well-being, affect team
finances, and reduce the likelihood of
winning championships. A survey among
elite football professionals ranked injury
risk assessment and prevention as top
priorities, even above workload
management and player monitoring. In
professional football, a sport played
predominantly on grass, injury rates are
notably high. 

For example, teams in the English
Premier League have seen a 50%
increase in sprint distances between the
2006-07 and 2012-13 seasons,
correlating with an increase in injury
incidents. On average, a team of 25
players experiences about 50 injuries
per season. A substantial portion of
these injuries are non-contact,
comprising over 90% of muscle injuries
and between 51% and 64% of joint and
ligament injuries. The complexity and
prevalence of these injuries highlight the
urgent need for effective prevention
strategies.



Surface Conditions in played on Turf
In turf sports like football, rugby, and American football, the
playing surface is a crucial external factor affecting player
performance and injury risk. Coaches frequently cite the quality of
the playing surface as a determinant of team performance, and
studies reveal that over 90% of players believe there is a link
between surface conditions and injuries. However, despite its
significance, the relationship between playing surface properties
(such as hardness and traction) and player biomechanics remains
under-researched in football.

The Role of
Playing Surfaces

Surface Properties and Player Interaction
Key biomechanical properties of playing surfaces include surface
hardness and frictional resistance. Surface hardness encompasses
both stiffness and resilience, influencing how much the ground
deforms underfoot and how much energy is returned to the player.
Frictional resistance, expressed as translational and rotational
traction, is essential for allowing players to perform athletic
movements like sprints and turns without slipping. Understanding
these properties is vital for assessing how different surfaces affect
player biomechanics and injury risk.
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Adaptation to Surface Stiffness
Athletes naturally adjust their biomechanics to match the
stiffness of the playing surface. For instance, runners adapt
their leg stiffness to maintain stability on varying surfaces. In
football, this adaptation is critical as players encounter diverse
surface properties during games, helping them maintain
balance and performance. However, significant variations in
surface stiffness within a single field or across different venues
can increase the risk of fatigue and overuse injuries.

Effects of Surface
Conditions on Player
Biomechanics

Impact on Performance and Muscle Activation
Surface properties directly influence muscle activation patterns,
which in turn affect player performance. Studies indicate that
surfaces with higher energy return can reduce sprint and agility
course times, enhancing performance. On the other hand, softer
natural grass surfaces facilitate more frequent high-intensity
movements, such as shuffling and turning. These biomechanical
interactions with different surface types underscore the complex
relationship between playing conditions and player performance.
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Influence on Team Dynamics
Playing surfaces not only impact individual players but also
influence overall team dynamics and game flow. Variability in
surface properties within a field can affect team speed and
coordination. Research has shown that harder pitches in the
Australian Football League lead to faster gameplay, more scoring
opportunities, and higher collision rates, ultimately increasing injury
risk. These findings highlight the broader implications of surface
conditions on team performance and injury rates.

Team and Game-
Level Effects of
Surface Conditions

Game Play and Injury Risk
Surface conditions also dictate the nature of gameplay and
associated injury risks. Harder surfaces foster faster, more
dynamic play, leading to higher collision risks and impact-related
injuries. Softer surfaces, while potentially reducing acute impact
injuries, can increase muscle fatigue and the likelihood of overuse
injuries due to the higher muscular work required. Understanding
these dynamics is crucial for developing effective training and
game strategies that account for varying surface conditions.
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Model by Rennie et al.
Rennie et al. proposed a comprehensive model that considers both
intrinsic (player-related) and extrinsic (environment-related) risk
factors for injuries. In this framework, playing surface properties
are a key extrinsic factor. The model emphasises how different
surface conditions can influence injury mechanisms, highlighting
the need to consider these factors when assessing injury risks.

Surface Hardness and Injury Risk

Soft Pitches
Softer pitches generally produce lower
ground reaction forces, reducing the
immediate impact on joints and bones.
However, to maintain stability on these
surfaces, players often increase leg
stiffness, which leads to higher muscular
effort and energy expenditure. This can
cause muscle fatigue and elevate the risk of
fatigue-induced injuries such as strains and
ligament damage.

Injury Risks: 
Muscle strains from increased muscular
work and ligament or meniscal injuries due
to prolonged fatigue and impaired
muscular control.

Hard Pitches
Harder pitches create higher ground
reaction forces, requiring effective
absorption and dissipation by the
musculoskeletal system. These forces
place significant stress on joints and
tendons, increasing the risk of chronic
injuries. The faster pace of play on hard
surfaces also elevates the risk of acute
injuries from collisions and high-impact
movements.

Injury Risks: 
Joint and tendon injuries from repetitive
high-impact forces and muscle strains
from increased game speeds and collision
risks.

Conceptual
Framework for
Injury Risk
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Optimising Playing Surfaces
To reduce injury risks and enhance performance, playing surfaces should be
optimised to balance key biomechanical properties

Shock Absorption: Surfaces must effectively absorb impact forces to minimise stress on
players' joints and muscles.
Traction: Adequate traction is necessary for safe and effective movement without
causing excessive stress on the body.
Energy Return: Surfaces that return energy efficiently can reduce player fatigue and
enhance performance.

Collaboration and Innovation
Developing optimal playing surfaces requires a collaborative effort
involving sports scientists, engineers, and turf management professionals.
Key areas of focus include:

Material Innovation: Creating advanced surface materials that improve shock
absorption, traction, and energy return.
Maintenance Protocols: Establishing effective maintenance practices to keep surfaces
consistent and safe.
Performance Metrics: Utilising precise biomechanical data to evaluate and optimise
surface properties.

Conceptual
Framework for
Injury Risk

Balancing these factors is crucial for creating safe and effective playing
conditions.

Interdisciplinary collaboration is essential for designing surfaces that meet
the biomechanical needs of athletes while maintaining high standards of
playability and durability.
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Monitoring and Maintenance
Continuous monitoring and regular maintenance are vital to ensure the safety
and effectiveness of playing surfaces. Essential practices include:

Regular Testing: Implementing standardised protocols to assess surface hardness,
traction, and energy absorption regularly.
Adaptive Maintenance: Adjusting maintenance practices based on seasonal changes,
wear patterns, and feedback from players.
Quality Control: Ensuring surfaces consistently meet safety and performance standards
through robust quality control measures.

Conceptual
Framework for
Injury Risk

These practices help maintain high-quality surfaces that support player health
and performance over time.
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The interaction between athletes and
playing surfaces is a fundamental
factor in sports performance and injury
risk. Biomechanical research provides
critical insights into how surface
characteristics influence player
behaviour and health, guiding evidence-
based practices to enhance safety and
performance across various sports.
Continued advancements in surface
design, maintenance, and
biomechanical analysis are crucial for
improving athlete outcomes. 

By focusing on optimising playing
surface properties and implementing
rigorous quality control measures, we
can better protect athletes from injuries
and support their peak performance.
Ongoing collaboration between sports
scientists, engineers, and turf
management professionals is key to
raising the standards of sports science
and medicine, leading to safer and
more effective sporting environments.

Conclusion

Contact us:

info@turf.coach
www.turf.coach

https://www.turf.coach/

