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Key questions 
addressed in our 
research

What do 
people 
eat?

Are 
chemical 
hazards are 
present in 
foods 
people eat?

Are 
individuals’ 
levels of 
toxic 
chemicals 
associated 
with the 
foods they 
eat? 

How do 
these 
exposures 
impact our 
health?
• When? 
• Mechanisms?
• Modifiers?

How does 
this inform 
decision 
making?

What do we need to know?
Approaches we can take to learn:



What Do People Eat? 
Commonly Consumed Seafood Among Women of 
Childbearing Age and Children

4

• Children ages 1-2 years ate <2 seafood meals/month  on average
• Children 2-19 years only 6% ate 2 or more seafood meals/week (DGA)

NHANES
• Limited number 

of pregnant and 
lactating people, 
very young 
children

• One time sample



What Do People Eat?
Prospective Study of Early Diet

Karagas et al., 2016

Longitudinal Assessment of the Timing of 
Introduction of Rice Cereal in the First Year of Life

80% were introduced to rice cereal

Carignan et al., 2016

Incorporated Data from the FDA to Estimate 
Arsenic Exposure from Rice Cereal

Courtney Carignan, PhD



Are Levels of Toxic Chemicals Related to the 
Foods People Eat? 
Directly Measuring Exposure via Biomarkers

H. Robert Frost, PhD

Matthew Davis, MPH, PhD

24-hour dietary recall + bioassays of As, Pb,  Cd, Hg



Yuting Wang, PhD

Do Levels of Toxic Chemicals Relate to Foods People Eat? 
Prospective Study of Emerging Dietary Exposures During Pregnancy and Lactation

• Higher gestational Plasma 
PFAS associated with Coffee, 
Eggs, Fish/Seafood & Rice

• Higher Human Milk PFAS 
during lactation related to 
Eggs, Meat, Tea, Tomatoes 
and Rice 

adaptive elastic net variable selection of prenatal diet & PFAS



Julia Bauer, PhD

Tracy Punshon, PhD

Do Levels of Toxic Chemicals Relate to Foods People Eat? 
Pinpointing the timing of dietary exposures using novel biomarkers



Leyre Notario-Barandiaran, PhD

Do Levels of Toxic Chemicals Relate to Foods People Eat? 
Investigating Dietary Patterns & Elemental Mixtures

Adherence to the 
MD associated with
• Higher AsB, Hg, 

Ni, Pb, Al, Cd
• Lower Cu & Sn

WQS

Fish: 
AsB, Hg 



• 3-week intervention 
• 3 common 

seaweeds
• 3-day, 24 hr urine 
• No seafood or rice

Vivien Taylor, PhD

Taylor et al., 2017; Notario-Barandiaran et al., 2024

Urinary As & Iodine concentrations increased

Do Levels of Toxic Chemicals Relate to Foods People Eat? 
Seaweed Feeding Experiment: Multi-Element Analysis



Do Levels of Toxic Chemicals Relate to Foods People Eat? 
Seaweed Feeding Experiment: Individual As Results

*Seaweed contains arsenosugars
*Metabolized into multiple forms 
of As i.e., thiolated compounds
*Large inter-person variability
*Potentially involving the  gut 
microbes

Vivien Taylor, PhD

Trials – costly, 
large samples & 
long follow-up 
to capture 
clinical 
outcomes

Taylor et al., 2017; Notario-Barandiaran et al., 2024



Increased PFOS associated with increased bacterial 
diversity at six weeks, which has been associated with 

increased odds of early-life infection.
Increased PFOA associated 
with decreased Bacteroides 
vulgatus at one year, which 
has been implicated in type 

I diabetes.

Laue et al. Environ Epidemiol. 2023;(1):p e238.

Hannah Laue, ScD

How do these exposures impact our health?
Human Milk PFAS and the Infant Gut Microbiome



Caitlin Howe, PhD

EV/P miRNA carried to an 
infant during lactation

Within the suite of 
elements, arsenic 
associated with a reduced 
number of miRNA in 
human milk EVs

Specific miRNA may be 
important for reducing 
inflammation

How do these exposures impact our health?
Human Milk Extracellular Vesicle (EV) miRNA: 
a transgenerational epigenetic mechanism that may be impacted by chemical hazards in our food



Yuka Moroishi, PhD

Earlier introduction of rice cereal 
associated with higher risks of  
URI, LRI & respiratory symptoms

How do these exposures impact our health?
Risks and benefits of foods on clinical outcomes

Rice cereal contains As, 
and As is associated with 
immune-related outcomes



How do these exposures impact our health?

Association of maternal fish intake and (i)-3 
supplement use during pregnancy with child 

autism diagnosis.
n Adjusted OR (95% CI)

Fish intake

No 664 1.0 (referent)

Yes 3275 0.84 (0.77, 0.92)

Fish intake categories

Never 664 1.0 (referent)

<1x/wk 1373 0.81 (0.71, 0.92)

1-2x/wk 1167 0.89, (0.75, 1.06)

>2x/wk 735 0.84 (0.73, 0.97)
Large, geographically, racially/ethnically diverse 
prospective national cohort

Reduced risk, no dose-response relationship
Ideas are welcomed!
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Association with fish 
consumption varied by Hg 
concentrations of fish

How do these exposures impact our health?
Weighing the risks vs benefits of foods

N=361
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How does this inform decision making?



Summary of Study Designs
National, 
Cross-
Sectional Data

Prospective Studies

Biomarkers of 
Exposure 
Trajectories

Experimental Designs to 
Identify Novel Exposures

Intermediary/Mediating 
Outcomes

Consortium 
Efforts

Transgenerational Effects/Novel 
Mechanisms

Relevant Clinical Outcomes Teasing Apart Effects 
of Nutrients-Toxicants

Informing 
Guidelines
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