
Plasticizers and Children’s Health

Sheela Sathyanarayana MD MPH

Professor, University of Washington Pediatrics and 
Environmental and Occupational Health Sciences

Associate Center Director, Center for Health, Behavior, 
and Development, Seattle Children’s Research Institute

4/12/26



Environmental Determinants 
of Health (EDH)

Exposome is complex – 
multiple exposures at once

Traditionally, less data on 
childhood environmental 
exposures 

- more difficult to assess

- biomonitoring



Pottinger et al. Pathways to reduce global plastic waste by 
2050. Science. 2024

Plastic Consumption on the World Stage



•1950–2015 Data: Geyer, R., Jambeck, J. R., & Law, K. L. (2017). Production, use, and fate of all plastics ever made. Science Advances. 

•2019–2021 Data: OECD (2022). Global Plastics Outlook: Economic Drivers, Environmental Impacts and Policy Options. 

•2050–2060 Projections: * OECD (2022): Predicts plastic use will triple by 2060 to roughly 1,231 MMT.

•World Economic Forum (2016): The New Plastics Economy. Predicts production will double by 2050.







Sathyanarayana et al 2008



Multiple Routes of Exposure



Direct: intentionally added to 
food

ex: colorings, flavorings
Indirect: not intentionally 
added to foods but reasonably 
expected to be part of food

ex: materials in food 
packaging & processing 
equipment

Food: A Primary Source of Exposure



Soft, flexible plastics – numerous consumer 
products including flexible tubing used in health 
care, short half-lives

Hard polycarbonate plastics – industrial and 
consumer products, short half-lives

Water contamination – PFAS used in military 
operations, used on fabrics to prevent staining, 
teflon coatings, PCBs in old light fixtures, long 
half-lives

Phthalates

Bisphenols

Forever 
Chemicals 
PFAS/PCBs





Endocrine Disrupting Chemicals mimic, block, interfere with 
hormones in the body and can have 
lasting effects across generations





Why are we Concerned?

Desvergnes et al. 2011

Endocrine Disruption InflammationOxidative Stress



Adolescence

Age 12-14

Phthalates

And 

Phenols Outcomes

Sexually Dimorphic 
Anogenital Distance

Prenatal

Sex Steroid 

Hormones

Sex Specific
Neurodevelopmental 

Outcomes

Sex Specific
Wheeze and 

Lung Function

Newborn

Childhood

Age 4-6
TIDES III (2022-2027)

PERCH R21 (2014-2016)

TIDES II (2016-2020)

TIDES I (2009-2014)Exposures Outcomes

TIDES III (2022-2027)

Examine environmental 
phthalate (chemicals 

found in plastics) in 

pregnancy in relation to 
newborn through 

adolescence health 

outcomes

NIEHS R01ES025169 



TIDES I: 2010-2015

• Enrolled & collected data from 798 pregnant women across 
4 study sites

• Pregnancy: questionnaires in each trimester, urine samples 
in each trimester, blood sample in 1st trimester

• Infant Birth: medical record, physical exam
• 12 Months: exam, questionnaires

Goal – To determine if phthalate exposure in pregnancy was 
related to infant reproductive outcomes



Percentile (ng/mL)

Monoester 

Metabolite

25th 50th 75th

MEHHP 6.0 11.4 20.1

Higher likelihood of lower masculine score and 
reproductive abnormalities 

2x

6x

Swan et al. 2015/Sathyanarayana et al. 2016

6-12% lower testosterone concentrations in 
pregnant women for every log unit increase 
in high molecular weight phthalate exposure



Microplastics



Human

Exposure

Microplastics: 

Plastic particles 

<5mm 

Nanoplastics: 

Plastic particles 

<10µm 

Food Sources

Table SaltPersonal Care Products

Drinking 

Water

Microplastics 

in Air

Aquatic Animals



Mechanisms of Toxicity

Mechanisms 

of Toxicity

Physical Irritation

• Inflammation

• Oxidative stress

• Membrane Damage

Leaching of 

endocrine disrupting 

chemicals

Immune Dysfunction
Challenges with particle phagocytosis

Disruption of energy 

homeostasis/Metabolism

• Lipid accumulation

Distal effects: microplastics 

travel & accumulate in 

distant tissues

Vector/Medium

• Pathogenic organisms

Phthalates

PFAS

BPA



Research Needs in Pediatric Populations

Microplastics have also been shown to 

accumulate in many human tissues/organs:

• Placenta 

• Breastmilk

• cord blood

• Brain

• Spleen

• Colon

• Lung

• Kidney

• Liver

• Gut

https://www.nature.com/articles/srep46687

Most studies have focused on detection and not 

molecular mechanisms or clinical outcomes 

Clinical Needs:

How do microplastics contribute 

to development of disease and 

disease course/burden?

Research Needs:

How do microplastics disrupt 

developmental and 

physiological processes? What 

are the mechanisms of action?



Objectives:

Improve the health of 

children and adolescents by 
conducting observational and 

intervention research that will 

inform high-impact 
programs, policies, and 

practices.

POSITIVE HEALTH
OBESITY

UPPER AND 
LOWER AIRWAY

NEURO-
DEVELOPMENT

PRE-, PERI- 
AND POSTNATAL

ECHO Primary Outcomes of Interest

NIH Environmental Influences on Child Health Outcomes



ECHO Study Sites across the US

NIH DASH – Public 

Database of Pregnancies 

and Child Health 

Outcomes (no 

identifiers) N=50,000

Ancillary Studies 

Program – any outside 

investigator can apply to 

use the data

https://echochildren.org/dash/



Very little evidence in humans to support interventions – major need





Environmental 
Working Group 

Example



#ECHOSymposium2026

Past to Future

1980-2000s

• Learned that 
chemicals 
leach from 
plastics 

• Learned 
widespread 
exposure in 
the population

2000s-now

• Learned about 
toxicity to 
human bodies 
and pregnant 
women/young 
children most 
susceptible

Future

• Interventions 
to reduce 
exposure

• Regulation

• Safer 
chemicals

• Safer products



Working Towards Change – WILL TAKE ALL OF US

WA State Phthalate 
Advisory Committee 
Member

Previous EPA TSCA 
Scientific Advisory 
Committee Member



SCIENCE and 
INDUSTRY 

(Innovation/

Discovery)

ADVOCACY
POLICY/

REGULATION

Synergy Across Sectors 
and Disciplines

WILL TAKE ALL OF US
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