
Artificial Turf and Children’s Health

Sarah Evans, PhD MPH
Institute for Exposomics Research
Department of Environmental Medicine and Public Health
Icahn School of Medicine at Mount Sinai 

June 28, 2022



Chronic diseases are on the rise

Exposomics: The Future of Medicine

Your lifetime risk has doubled or tripled for many common diseases in the past 20 years

Alzheimer’s Disease

1 in 10
Asthma

1 in 12
Autism

1 in 44

Infertility in Couples

1 in 10

Cardiovascular Disease

1 in 12

Diabetes

1 in 10
Food Allergy

1 in 10

Developmental Disabilities

1 in 6
Cancer in Women/Men

1 in 3 / 2



Overview
o Vulnerable populations
o Chemicals of concern
o Heat
o Injuries and abrasions 
o Tips for safer play



DISEASE

During these time periods, developing systems are most 
sensitive to certain environmental toxins.

Windows of Susceptibility
Not just what, but when

Unknown Author , licensed under CC BY-NC-ND

https://creativecommons.org/licenses/by-nc-nd/3.0/


Children are not little adults 

5

This Photo by Unknown Author is licensed under CC BY-NC

http://teachernuha.blogspot.com/2011_07_01_archive.html
https://creativecommons.org/licenses/by-nc/3.0/


Our Chemical Body Burden

o 200+ chemicals 
o Some exposures higher in 

children
o Higher exposures in Black 

and Hispanic participants
o Chronic, low-dose + 

cumulative
o Clinical relevance?

https://www.cdc.gov/nchs/nhanes/

https://www.cdc.gov/nchs/nhanes/


Carcinogens

• Benzene
• PAHs
• Styrene
• Cadmium
• Arsenic
• PFAS
• VOCs

Neurotoxicants

• Lead
• Zinc
• Phthalates
• VOCs

Reproductive 
Toxicants

• Phthalates
• Plasticizers

Respiratory 
Irritants

• VOCs
• Particulate matter
• Silica

Chemicals of Concern in Turf 



Federal Turf Study 

“Studies to date…have 
limitations and do not 
comprehensively evaluate the 
concerns about health risks 
from exposure to tire crumb 
rubber.”



Alternative Infills Contain Chemicals of Concern

Massey et al. Artificial Turf Infill: A Comparative Assessment of Chemical Contents. NEW SOLUTIONS: A Journal of
Environmental and Occupational Health Policy. 2020, Vol. 30(1) 10–26.

See also Armada et al. Global evaluation of the chemical hazard of recycled tire crumb rubber
employed on worldwide synthetic turf football pitches. Science of the Total Environment 812 (2022) 152542.



Non-infill exposures: PFAS

§ High cholesterol
§ Thyroid disease
§ Ulcerative colitis
§ Cancer

§ Kidney
§ Testicular 

§ COVID-19 severity
§ Immune dysfuntion

§ Decreased vaccine response
§ Impaired neurodevelopment
§ Pregnancy outcomes 

https://www.eea.europa.eu/publications/emerging-chemical-risks-in-europe

https://www.eea.europa.eu/publications/emerging-chemical-risks-in-europe


PFAS: Research to Action 

Interim Drinking Water Lifetime Health Advisories*: 
PFOS: reduced from 70 ppt to 0.02 ppt
PFOA: reduced from 70 ppt to 0.004 ppt
GenX: 10 ppt
PFBS: 2000 ppt

*Non regulatory, non enforceable 



Emerging Concern: Microplastics

• Indoor & outdoor air
• Tap and bottled water
• Seafood
• Inhale and ingest 5g/week
• Lung, blood, placenta
• Health effects may include: 

• Inflammation
• GI problems 
• Obesity/metabolic disorders
• Respiratory problems 
• Immune dysruption 
• Endocrine disruption 

https://graphics.reuters.com/ENVIRONMENT-PLASTIC/0100B4TF2MQ/index.html

https://graphics.reuters.com/ENVIRONMENT-PLASTIC/0100B4TF2MQ/index.html


Heat effects of turf 

o Surface temperatures up to 
200ºF
o 50ºF higher than natural 

grass
o 70ºF hotter than air temp

o Increased air temperature at 
head height

o Watering provides limited 
cooling

Luz Claudio, Environmental Health Perspectives Vol 116 No. 3 March 2008

See also https://plantscience.psu.edu/research/centers/ssrc/research/synthetic-turf-surface-temperature

https://plantscience.psu.edu/research/centers/ssrc/research/synthetic-turf-surface-temperature


a)

Figure. Measurement of Crumb rubber Turf Field Surface Temperature with Infrared (IR) 
Thermometer: a) Image of crumb rubber playground surface; b)  IR Thermal image of surface. 
Ambient temperature: 80°F

b)a) a) b)

Figure. Measurement of Playground Surface Temperature with Infrared (IR) Thermometer: 
a) Image of crumb rubber playground surface; b) IR Thermal image of surface. Ambient 
temperature: 85°F 

Surface Temperature in Turf Field and Playgrounds

Crumb Rubber Infill Turf Field
Ambient temperature: 80ºF

Surface temperature: 101.9ºF

Crumb Rubber PIP Playground
Ambient temperature: 85ºF

Surface temperature: 157.4ºF

Courtesy: Homero Harari, Mount Sinai



Health effects of hot turf 
o Heat illness 

o #1 cause of death and disability in high school athletes
o Football players most impacted
o Marching bands also at risk

o Skin burns
o 1st degree: 118ºF
o 2nd degree: 131ºF

This Photo by Unknown Author is licensed under CC BY-NC-ND

http://news.schoolsdo.org/2016/10/marching-band-is-a-transformation-at-ben-davis/
https://creativecommons.org/licenses/by-nc-nd/3.0/


Injuries and Abrasions 

o Knee injuries
o ACL, PCL

o Concussion
o Temperature and 

maintenance are key
o “Turf burn”

o Skin abrasion
o May increase risk of 

chemical exposures 
o Increases risk of infection 

include MRSA

https://sports.yahoo.com/nfl-stars-
started-petition-ban-174717471.html

https://sports.yahoo.com/nfl-stars-started-petition-ban-174717471.html


Indirect health effects: climate change 

o Heat islands 
o Flooding
o Petroleum-based
o Greenhouse gas 

emissions 



Tips for Safer Play o Post safety warnings
o Avoid use on hot days; measure 

surface temperature, create a plan 
o Avoid lounging and passive activities
o Wash hands before touching 

face/eating
o Clean cuts immediately
o Remove and shake out gear and 

clothes
o Brush hair and shower ASAP
o Monitor for ingestion 
o Vacuum any infill that enters your 

home or car 
o Ventilate indoor fields 

Westport, CT



Be a Smart Consumer

o Consider properly maintained 
grass fields

o Consider wood mulch or pea 
gravel on play grounds

o Be aware of Greenwashing
o Look for transparency

o Composition
o Hidden costs 
o Maintenance chemicals

o Consider the site 
o Wetlands? 
o Residential? 
o Shade? 
o Environmental Justice 

community? https://www.cpsc.gov/s3fs-public/325.pdf

https://www.cpsc.gov/s3fs-public/325.pdf


https://www.healthyplayingsurfaces.org/

https://www.healthyplayingsurfaces.org/


https://sinaiexposomics.org/artificial-turf/Learn More 

https://sinaiexposomics.org/artificial-turf/


@SinaiExposomics @NYSCHECK
@R2PEHSU

https://sinaiexposomics.org/learning-hub/
https://icahn.mssm.edu/about/departments/environmental-public-health/cehc/information

https://sinaiexposomics.org/learning-hub/
https://icahn.mssm.edu/about/departments/environmental-public-health/cehc/information
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