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www.pfasproject.com 

The PFAS Project Lab studies social, scientific, and political factors related to 
Per- and Polyfluoroalkyl substances (PFAS). 

We produce rigorous, accessible research about the PFAS contamination 
crisis through collaborations with impacted communities, leading 

interdisciplinary researchers, and nonprofits. 

We share this PFAS research with impacted communities and a broad range 
of other stakeholders. 

Funding: NSF SES-1827817, SES-2120510, and “Systematizing Data on PFAS and 
Health” Northeastern University TIER 1 Award 
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www.pfasproject.com


  

  

      

        

  
  

  

       

  

 

Presentation Overview 

Who we are 

Overview of Environmental Health and Toxicants (Julia) 

Case study of per- and polyfluoroalkyl substances (PFAS): 
• PFAS 101 (Alissa) 
• PFAS-Tox Database (Julia) 
• Contamination Tracker (Alissa) 
• Governance Database (Alissa) 

Resources for health practitioners and information specialists (Julia) 

Question and Answer 

Post-session Activity 
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Alissa Cordner, PhD. 
Environmental Sociologist 

How do we1 make decisions 
about what we do2 or what we should do3

in the face of uncertainty4? 

1. As individuals, institutions, and society 

2. Individual and group level behaviors 

3. Norms, policy, and regulation 

4. Uncertainty is inevitable 
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Julia Varshavsky, 
PhD, MPH 
Expertise: 
Interdisciplinary 
expertise in exposure 
assessment, 
toxicology, and 
environmental 
epidemiology (also: 
translating science 
into action!) 

Maternal-Child Development 
- Pregnancy Outcomes 
- Cognitive and Behavioral 
- Growth and Metabolism 
- Cardio and Metabolic 

Exposure Sources Translate Science into Action 
- Policy and advocacy 
- Clinical decision-making 
- Chemical risk assessment 
- Industry innovation 

Exposure Assessment 

Intermediate Effects 
- Placental Disruption 
- Endocrine Disruption 
- Inflammation 
- Oxidative Stress 

5



   
 

OVERVIEW OF ENVIRONMENTAL 
HEALTH AND TOXICANTS 
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ENVIRONMENTAL EXPOSURES AND HUMAN HEALTH 

Food we eat 
Water we drink Products we use 

Social context in 
Air we breathe which we live 

7
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8Data from: U.S. Federal Reserve Board, Division of Research and Statistics 



    
 

  

        
          

            
  

Limited toxicity data on >80,000 chemicals in 
widespread use 

Phthalates, phenols/parabens, polybrominated flame retardants (PBDEs), organophosphate flame 
retardants (OPFRs), heavy metals, per- and polyfluoroalkyl substances (PFAS), etc. 

Food contact materials Building materials and Personal care Childcare articles and 
and processing practices household furniture products/cosmetics medical devices 

9

https://www.epa.gov/tsca-inventory, http://www.feednavigator.com/Markets/Cargill-spends-10m-on-food-processing-upgrade; http://hydrangeahippo.com/tag/fast-food/;  https://cathedralkitchen.org/about_us/fast_facts/, safbaby.com, https://www.houstonpress.com/, https://saferchemicals.org, https://cahealthynailsalons.org/. 

https://cahealthynailsalons.org
https://saferchemicals.org
https://www.houstonpress.com
https://safbaby.com
https://cathedralkitchen.org/about_us/fast_facts
http://hydrangeahippo.com/tag/fast-food
http://www.feednavigator.com/Markets/Cargill-spends-10m-on-food-processing-upgrade
https://www.epa.gov/tsca-inventory


     

                 Woodruff TJ, Zota AR, Schwartz JM 2011. Environmental Chemicals in Pregnant Women in the US: NHANES 2003-2004. Environ Health Perspect :-. doi:10.1289/ehp.1002727 

Ubiquitous chemical exposures among pregnant 
individuals in the U.S. Population 
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Photo credit: https://www.ucsf.edu/news/2017/06/407416/toxic-exposure-chemicals-are-our-water-food-air-and-furniture 

    
  

  

  

… “ to a disturbing extent, 
babies are born pre-polluted.” 

National Cancer Institute 
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Life span susceptibility to biologically active
environmental chemical exposures 
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Babies and children are more 
sensitive to chemical exposures when 
their bodies are actively developing 



  
 

     

 
  

  
   
   

  
   

   

 

 
 

        

HUMAN HEALTH IMPACTS OF 
ENDOCRINE DISRUPTING CHEMICALS (EDCs) 

Total U.S. EDC disease cost: Leading drivers of cost 
$340 billion • Polybrominated Diphenyl Ethers (PBDEs) 

• Reduced intelligence quotient (IQ) • Neurodevelopmental • Phthalates 
• Fertility/reproductive Health • Reproductive/developmental effects 

• Per- and poly-fluoroalkyl substances (PFAS) • Pregnancy/maternal health • Low birthweight 
complications 

• Adverse birth outcomes 
• Asthma, cancer, cardiovascular 

disease, diabetes, obesity, cancer 

Attina et al. The Lancet 2016, Obsekov et al. Expo Health 2023 
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Reproductive Capacity Under Strain 
Scientific indicators 
of declining 
reproductive 
function and 
increasing rates of
reproductive
illnesses since the 
mid-20th century. 

Sperm counts/quality 
Rates testicular cancer 
Difficulty conceiving &

maintaining pregnancy 

Woodruff TJ, Carlson A, Schwartz JM, et al. Fertil Steril 2008;89:e1-e20; Schettler T, Solomon G, Valenti 
M, et al. Generations at Risk. Reproductive Health and the Environment. Cambridge, MA: MIT Pres 

1999; Crain DA, Janssen SJ, Edwards TM, et al. Fertil Steril 2008;90:911-40; Colborn T, Dumanoski D 
Myers JP. Our Stolen Future: Penguin Books USA, Inc. 1996. Image from fineartamerica.co 

https://fineartamerica.co
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Levine et al. 2017. Temporal trends in sperm count: a systematic review and meta-regression analysis. Hum Reaprod Update. doi:10.1093/humupd/dmx022 

Systematic review 
and meta-analysis of 
124 studies 
concludes 50% 
reduction in 40 years 

“We should hope for the best and prepare for the 
worst,” said Hagai Levine, a lead author of the study. 
“And that is the possibility that we will become extinct.” 



     

 
  

   

    

  
  

OTHER CONCERNING HEALTH TRENDS NOT 
SUFFICIENTLY EXPLAINED BY KNOWN FACTORS 

• Pregnancy complications: preeclampsia in younger pregnant 
people, gestational diabetes 

• Cardiometabolic diseases: diabetes, obesity, non-alcoholic fatty 
liver disease, cardiovascular disease 

• Learning and developmental disabilities: autism spectrum 
disorders, cognitive and behavioral issues 

• Increased autoimmune disease: Ulcerative colitis, rheumatoid 
arthritis, asthma, allergies 

• Cancer: pediatric, reproductive, other types 16



      Case study of per- and polyfluoroalkyl 
substances (PFAS) 
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PER- AND POLYFLUOROALKYL SUBSTANCES (PFAS) 

● Large class of chemicals: +/-
14,000 depending on what “counts” 
as a PFAS 

● Highly persistent in the environment 
and human body 

● Bioaccumulative in wildlife and 
people 

● Mobile in water 

● >99% of people have detectable 
levels of PFAS in blood 

● Used in countless industrial and 
consumer applications https://www.eea.europa.eu/publications/emergi 

ng-chemical-risks-in-europe 
18



    

  

  

 

 

  

 

   

   

  
       

 

  

  

  

 

  

   

   

PFAS USES AND EXPOSURE SOURCES 

Consumer Products: 

countless uses, including… 

● Non-stick cookware 

● Waterproof clothing 

● Mattresses, carpeting 

● Grease-proof food packaging 

● Dental floss 

● Cosmetics 

● Pesticides 

● Climbing and mountaineering 
equipment 

● COVID-19 testing equipment and 
PPE 

Industrial Processes: 
>200 use categories (Glüge et al. 2020), 

including… 

● Air conditioning 

● Class-B firefighting foam (AFFF) 

● Mining and fracking 

● Paper and packaging production 

● Semi-conductor manufacturing 

● Textile production and processing 

● Water and effluent treatment 

● Wire and cable insulation 

19



 
 

   HUMAN HEALTH EFFECTS 

Source: European 
Environmental Agency 
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REGULATION AND MONITORING 

- Proposal to designate PFOA and PFOS as hazardous under CERCLA 

- Several states have enacted enforceable regulation and have conducted additional testing 

- March 2023 EPA proposed Maximum Contaminant Levels 

- PFOA: 4ppt 

- PFOS: 4ppt 

- PFNA, PFHxS, PFBS, and GenX (HFPO-DA): 

- 1.0 unit “hazard index” approach: 

- PFNA: equivalent of 10 ng/L 

- PFHxS: equivalent of 9 ng/L 

- PFBS: equivalent of 2,000 ng/L 

- GenX: equivalent of 10 ng/L 

21



PFAS-TOX DATABASE 



  

 
 

   
 

 
 

The PFAS-Tox Database 

A systematic 
evidence map 
of over 1,000 
studies on 
health and 
toxicology 
outcomes 
related to PFAS 

pfastoxdatabase.org
23

https://pfastoxdatabase.org
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SEARCH FOR ALL HUMAN 
STUDIES ON CANCER 

Choose “Study List” for a list of your 
search results in excel or CSV format 
that will include a number of useful 

study details, including abstract, study 
design, sample size, and information 

about exposure and outcome 
measurements. 



      
     

       
      

     

    
      

    
   

   
   

   

      
    

     

PFAS and health/toxicology studies have increased dramatically in recent 
years, with human studies increasing almost exponentially since 2010 

Over 15,000 studies retrieved from the 
literature search, 1,067 studies (505 human, 385 
animal, and 220 in vitro) identified and included 
as investigating health or toxicological effects of 

one or more PFAS of interest. 

Most human studies were cross-
sectional (48%) or cohort (39%) designs, 
with body weight/size/growth (n=195), 

reproductive (n=158), endocrine 
(n=149), and metabolic/digestive 

systems (n=143) examined as the most 
common health outcomes. 

Pelch et al. Env Int 2022 
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   Slide courtesy of Laurel Schaider 
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White compared to BIPOC participants disproportionately represented 
in epidemiologic studies on PFAS and reproductive health 

Few studies 
included 
Asian/Pacific 
Islander 

No studies 
included 
Native 
American 

28

Figure credit: Lauren Ellis Balmaseda et al. In Progress 



RIGOROUS SYSTEMATIC REVIEWS ON PFAS AND HEALTH OUTCOMES OF 
INTEREST TO DECISION-MAKERS AND OTHER STAKEHOLDERS 

The effect of 
PFAS exposure 

Category Criteria 

         
    

         

       
         

         
  

         
       
        

    
   
 

   

 

 

 

      

Population People who are pregnant at the time of outcome assessment on gestational 
Exposure Any individual PFAS/PFAS mixture based on measurement in diabetes mellitus maternal blood or urine, including both legacy (long-chain) PFAS 

(GDM) and its such as PFOA and PFOS and newer replacement (short-chain) 
subclinical risk PFAS such as GenX. 
factors: A Comparators Unexposed to PFAS (if applicable) or lowest PFAS exposure group 
systematic Outcomes Both clinical and subclinical measures of gestational diabetes: 
review and GDM diagnosis, impaired glucose tolerance (IGT) diagnosis, fasting 

plasma glucose, postprandial plasma glucose, random plasma meta-analysis 
glucose, blood HbA1C, fasting plasma insulin, fasting plasma C-protocol 
peptide, HOMA-IR value, HOMA-IS value, blood TNFα and FABP4 

29

Bline et al. Under Review, Environment International 



OTHER APPLICATIONS OF PFAS-TOX DATABASE IN OUR LAB 

Determine if epidemiological and experimental animal studies with a financial 
conflict of interest (COI) related to PFAS production/use report industry-
favorable results more frequently than studies without a financial COI. 

Bline et al. In Progress 
30
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OTHER APPLICATIONS OF PFAS-TOX DATABASE IN OUR LAB 

Comparative analysis of 329 remediation studies (10 soil, 157 aqueous, 162 

Peerman et al. In Progress 

water) to better understand which remediation strategies are most viable for 
real-world application. 

31



    
  

        
    

      
    

        
      

      
      

USES OF PFAS-TOX DATABASE AMONG DIVERSE 
STAKEHOLDERS IN THE FIELD 

• Supports policy and advocacy on PFAS in drinking water, 
including community members and environmental lawyers 

• Informs high-level decision-making in the regulatory and 
clinical settings through systematic reviews 

• Links to EPA CompTox Dashboard and other information 
databases that can be used in a variety of settings 

• Provides content for preliminary literature reviews that 
researchers can use to develop original research questions 

32



 PFAS CONTAMINATION SITE 
TRACKER 



    PFAS Sites and Community Resources Map: 
https://tinyurl.com/mappfas 
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https://tinyurl.com/mappfas


   

 

 

Known PFAS Contamination Sites: 
https://tinyurl.com/pfassites 

2016: 12 sites 

2024: 1,940 sites 

35

https://tinyurl.com/pfassites


    Example: PFAS near Spokane, WA 
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Presumptive PFAS Contamination 

Peer-reviewed 
methodology: 

Salvatore et al. 
2022, ES&T Letters 

Data available upon 
request: 
pfasproject@gmail.com 

37

mailto:pfasproject@gmail.com


  

  

 

    
 

   
 

  

Presumptive PFAS Contamination 

Known PFAS Contamination Sites Presumptive PFAS Contamination Sites 

Peer-reviewed 
methodology: 

Salvatore et al. 2022, 
ES&T Letters 

Data available upon 
request: 
pfasproject@gmail.com 
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mailto:pfasproject@gmail.com


PFAS GOVERNANCE TRACKER 



 

 

   
  

  
  

 
 

 

   

   
 

  

 

   

PFAS Governance 

General types: 

• Legislative (bills and laws) 
• Regulatory (binding policies) 
• Non-regulatory (non-binding 

advisories, voluntary programs) 
• Peri-governmental (non-

governmental organizations) 

Multiple scales: 

• International 
• Federal 
• State 
• Local 

Many topics, including: 

• Agriculture 
• Air 
• Appropriations 
• Chemical bans and substitutions 
• Clean-up and disposal 
• Data or research 
• Definitions 
• Drinking water 
• and dozens more 

Photo: Wisconsin Examiner 2021 
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PFAS Governance Tracker: 
https://governance.pfasproject.com/ 

•Goal: Compile information about PFAS-related governance
actions in one place and make that data publicly available and
user-friendly 

•Funding from: National Science Foundation, Northeastern
University’s ROUTES program, and Whitman College’s Faculty-
Student Summer Research program 

•Thanks to Safer States for feedback and legislation tracking
information. 
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https://governance.pfasproject.com
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Filters 

Number 
of results 
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PFAS Project Lab Resources 

PFAS Project Lab 
https://pfasproject.com/ 

General information about PFAS Project Lab projects and collaborators 

PFAS-Tox Database 
https://pfastoxdatabase.org/ 

Systematic evidence map of >1,000 PFAS health and toxicology studies 

PFAS Contamination Tracker 
https://pfasproject.com/pfas-sites-and-community-resources/ 

PFAS Contamination and Community Resources Map 

PFAS Governance Tracker 
https://pfasproject.com/pfas-governance-tracker-2/ 

U.S. PFAS policy and government actions 
46

https://pfasproject.com/
https://pfastoxdatabase.org/
https://pfasproject.com/pfas-sites-and-community-resources/
https://pfasproject.com/pfas-governance-tracker-2/


  

 

                

  
 

    

     
      

      

   

      

      
   

        

OTHER TRUSTWORTHY RESOURCES 

PFAS-Exchange 
https://pfas-exchange.org/ 

Many online resources and fact sheets about PFAS 

Silent Spring Institute 
https://silentspring.org/detox-me-app-tips-healthier-living 

“Detox Me” App, tip sheets for avoiding exposure 

Collaborative for Health and Environment (CHE) 
https://www.healthandenvironment.org/ 

Webinars/resources translating environmental health science for clinicians 

Green Science Policy Institute 
https://greensciencepolicy.org/ 

Science-policy information about environmental health with a focus on toxic chemicals 

NASEM “Guidance on PFAS Testing and Health Outcomes” 
https://www.nationalacademies.org/our-work/guidance-on-pfas-testing-and-health-outcomes 

Consensus document on health effects and screening recommendations 
47

https://pfas-exchange.org/
https://silentspring.org/detox-me-app-tips-healthier-living
https://www.healthandenvironment.org/
https://greensciencepolicy.org/
https://www.nationalacademies.org/our-work/guidance-on-pfas-testing-and-health-outcomes
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