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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 36

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



Our Chemical Body Burden

• 200+ chemicals

• Some exposures higher in 

children

• Higher exposures in Black 

and Hispanic participants

• Chronic, low-

dose, cumulative, mixtures

• No clinical threshold

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

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


Children are not little adults 
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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/


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/


Carcinogens

• Benzene
• PAHs

• Styrene
• Cadmium
• Arsenic

• PFAS
• VOCs

Neurotoxicants

• Lead

• Zinc
• Phthalates

• VOCs

Reproductive 
Toxicants

• Phthalates

• Plasticizers

Respiratory 
Irritants

• VOCs

• Particulate matter

• Silica

Health impacts of turf chemicals



Federal Turf Study 
“Studies to date…have limitations and do 

not comprehensively evaluate the 

concerns about health risks from 

exposure to tire crumb rubber.”

1. Literature Review/Gap Analysis
• 350 chemicals
• No epidemiological studies
• Very few dermal & ingestion studies
• Very few playground studies

2. Recycled Tire Crumb Characterization
• Confirmed presence of metals, VOCs, 

carcinogens
• Toxicity data for half of 355 chemicals
• Not a risk assessment

3. Exposure Characterization Study
4. Playground Study



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

▪ Infertility

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

https://www.eea.europa.eu/publications/emerging-chemical-risks-in-europe
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"PFAS, the common term used for per- 

and polyfluoroalkyl substances, are an 

urgent threat to public health and the 

environment. Communities across the 

nation are discovering them in their air, 

land, and water. The science is clear: 

exposure to certain PFAS poses 

significant risks to human health, 

including cancer, even at very low 

levels."

           USEPA, December 2023



PFAS: Research to Action



Clinical Guidance: PFAS testing

Footer, Arial 10pt 13

PFAS blood level

(sum of 7 common 

PFAS)

Clinical Action

<2ng/mL • No follow up

2-<20ng/mL • Reduce PFAS 

exposures

• Test cholesterol at 9-

11 and 17-21 years

• Test hypertension in 

pregnancy

>20ng/mL • Reduce PFAS 

exposures

• Test cholesterol at 9-

11 and 17-21 years

• Thyroid function test 

at 18+years

• Assess for testicular 

& kidney cancer and 

ulcerative colitis at 

well visits at 15+ 

years



Heat effects of turf 

• Surface temperatures up to 200ºF

•  50ºF higher than natural grass

•  70ºF hotter than air temp

• Increased air temperature at head 

height

• 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


Dangerous surface temperatures on artificial fields and playgrounds, NYC 

Courtesy: Dr. Homero Harari, Mount Sinai

PIP PlaygroundCrumb rubber turf field 

Rubber surface



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

o Game & practice cancellations/restrictions

o No play when surface temp >120ºF

o Precautions and restrictions when air temp >82ºF

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

https://www.montgomeryschoolsmd.org/departments/athletics/programs/default/542923/

https://www.burlingtonpublicschools.org/district/district_policies/utilizing_artificial_turf_in_the_heat

http://news.schoolsdo.org/2016/10/marching-band-is-a-transformation-at-ben-davis/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://www.montgomeryschoolsmd.org/departments/athletics/programs/default/542923/
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.burlingtonpublicschools.org_district_district-5Fpolicies_utilizing-5Fartificial-5Fturf-5Fin-5Fthe-5Fheat&d=DwMFaQ&c=shNJtf5dKgNcPZ6Yh64b-ALLUrcfR-4CCQkZVKC8w3o&r=RTLsPnRZu4WngqJb3T4a-qhDfI5lVWPMwCfyuGFowpY&m=OoB51vIX4Kydnhb_JyLiuytpuK4jRBPut-vFSFrslfdlR32G-vSXm3tMSYILB_7p&s=UEa8xSliFzTE5zXPeQBeNKBIZHS6u3BwJaLuAvq2Qig&e=


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 

including MRSA



Concussions

• 1 in 6 sports concussions due to 

surface impact

• NFL: Concussion risk is increased by 

play on artificial turf and in colder 

temperatures (Smoliga 2022)

• Hardness (G-max) should be 

measured 1-2x per year in multiple 

field locations and depends greatly 

on:

 -Proper maintenance

 -Age of field

 -Frequency of play

 -Padding

 -Infill distribution

 -Temperature



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 

• EU Ban on microplastics 

includes artificial turfde Haan et al 2023 Env. Poll. Vol 334, 122094



Indirect health effects: climate change 

oPetroleum-based

oHeat islands 

oFlooding

oGreenhouse gas 

emissions 



Be a Smart Consumer

o Consider properly maintained grass 

fields

o Consider engineered wood fiber or pea 

gravel on playgrounds

o Be aware of Greenwashing

o Look for transparency

o Consider the site 



https://mountsinaiexposomics.org/learning-hub/turf-sports/

Learn More 

@SinaiExposomics

@NYSCHECK
@R2PEHSU

https://mountsinaiexposomics.org/learning-hub/turf-sports/​


https://www.healthyplayingsurfaces.org/

https://www.healthyplayingsurfaces.org/


Thank you
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