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Safety & Performance



Injury Research

Is there a difference in 
injury risk when playing 
on synthetic turf vs. 
natural grass ?



Synthetic Turf - Injuries

Sports Illustrated, November 1, 1993 



How is injury risk measured?

• Mechanical tests
– Traction testers

– Gmax testing

• Biomechanical tests

• Epidemiological tests



Epidemiological Research

• Questions…..

– Is there a difference in 
injury risk between 
playing on synthetic turf 
and natural turf?

– Different types on 
injuries on synthetic 
turf?



Epidemiological Studies

• Very few studies – WHY?
– Separate contributors to injuries

• Contact vs. non-contact

• Shoe type

• Weather conditions

• Who records the data?

• Statistics – need large sample 
size



Injury Data

• NCAA Injury 
Surveillance System
– Over 25 years of injury 

data

• High School RIO

• NFL Injury Surveillance 
System



Comparisons with Natural Turfgrass



Comparisons with Natural Turfgrass



Injury Studies

• 11 scientific injury 
studies published –
infilled synthetic turf 
vs. natural grass    
(peer-reviewed)

– Soccer – 8 studies
• Europe
• Professional players, 

youth players
• Boys and girls
• Game vs. practice

– Football – 2 studies
• High school 
• College

– Rugby – 1 study

• So, are injuries more 
common on synthetic 
turf?



Injury Studies - Findings

• No study found higher 
overall injury rate on 
synthetic turf

– 1 football study – lower 
overall injury rate on 
synthetic turf

• Statistical trends
– Ankle injuries – more 

and less common on 
synthetic turf

– Rugby study – ACL 
injuries 4x more 
common on synthetic 
turf



High School Football Study (Meyers, 2004)

Synthetic turf – higher incidence 
of……..

• Zero-day time loss injuries

• Non-contact injuries

• Surface/epidermal injuries

• Muscle-related trauma

• Injuries during high temps.

Natural grass – higher incidence 
of……….

• 1-2 day time loss injuries

• 22+ day injuries

• Head and neural trauma

• Ligament injuries

• *most of injuries on dry 
fields



Concussions

• 10 – 20% of 
concussions from 
impact with the surface

• Meyers (2004) – higher 
concussion rate on 
natural grass
– Dry field conditions



Injury Risk Conclusion

No difference in overall injury risk between 
infilled synthetic turf and natural grass





Injuries on Natural Grass Fields

• Australian Football 
League
– Dry fields = increased risk 

of non-contact ACL injury

• Ryegrass vs. 
Bermudagrass
– More non-contact ACL 

injuries on bermudagrass



Additional Injury Research

• ACL injury potential using 
cadavers (Drakos, et al., 
2010)
– Measured ACL strain on 

synthetic turf and natural 
grass

– Lowest strain: Screw-in 
cleats on natural grass

– Highest strain: Molded 
studs on first generation 
synthetic turf



ACL – Cadaver Research

Realistic? 

Only non-contact injury

Muscular stabilization 
in live humans



Future Research

• Continue epidemiological studies
– Characterize surface conditions

– Further breakdown of injury patterns

• Biomechanical testing
– Shoe-surface interface

– Match shoe to surface



Penn State’s Center for Sports Surface Research

Website: http://ssrc.psu.edu

Facebook: “Like” Penn State’s Center for 
Sports Surface Research

Twitter: @ PSUsportsturf
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