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Fonda Ripley:

Hello, and welcome everyone. I'm Fonda Ripley with the Reproductive Health National Training
Center, and I'm pleased to have you all here today for our webinar about Endocrine Disrupting
Chemicals and Maternal Health Outcomes. Before we get started, | have a few announcements
that | would like to share. Given the number of folks participating today, we've muted everyone
on the webinar. We do plan to have time today for questions later in the hour, and so you can
ask questions in the chat at any time. Just add those into the chat, and we'll be collecting those,
and we'll raise those when we get to the question and discussion time. We are recording the
webinar today, and the recording, as well as the slide deck and a transcript, will be available on
rhntc.org within the next few days. Closed captioning is enabled, and you can view that by
clicking on the CC icon at the bottom of your screen. We're gonna chat into add an evaluation
link into the chat. And your feedback is really important to us at the RHNTC. It's been helpful in
allowing us to make improvements in the work that we've done and based on comment shared,
particularly our webinars. And so I'll ask you all to take a moment to open that link in the chat
and consider completing the evaluation in real time. I'll give you just a moment or a few seconds
to open that link, and | welcome folks to give a thumbs up on the screen when you have it open.
And then | just wanna note that in order to obtain a Certificate of Completion for attending the
webinar today, you must be logged into rhntc.org when you complete the evaluation. And thanks
all for raising your hand or giving a thumbs up, that's helpful. Then, finally, I'd like to share that
this presentation is supported by the Office of Population Affairs and the Office on Women's
Health. Its contents are solely the responsibility of the speakers and do not necessarily
represent the official views of OPA, OWH, or HHS.

Continuing education credits are available for those who are interested, and this webinar has
been approved for a total of one contact hour.

As | said earlier, I'm Fonda Ripley with the RHNTC. I'll be your moderator for our webinar today.
And | work with the RHNTC as a training and TA coordinator, as well as a grantee liaison. And
I'm joined today by our speaker, Dr. Tamarra James-Todd. Dr. James-Todd is the Mark and
Catherine Winkler Associate Professor of Environmental and Reproductive Epidemiology. She
leads research on how hormone-disrupting chemicals might affect people's heart and metabolic
health during pregnancy and contribute to disease later in life. She directs the Environmental
Reproductive Justice Lab, which investigates the role of consumer product chemical exposure
on reproductive and cardiometabolic health and health disparities. And she also runs several
randomized control trials to improve environmental health literacy of consumer product
chemicals as a strategy to reduce risk of adverse health outcomes and health disparities. She's
the principal investigator of several studies, including the Environmental, Reproductive, and
Glucose Outcomes Study, as well as the PI for the Community Engagement Core of Superfund



Research Center at Harvard. Dr. James-Todd, we're really pleased to have you with us today,
and I'll pass the mic to you.

Dr. Tamarra James-Todd:

Thank you so much for having me. It's a pleasure to be here with you all. And so I'm just gonna
go ahead and get started. I'm excited to learn more about what you all are interested in as we
go throughout this presentation.

We're gonna start off with a poll, actually, and then I'll give the presentation, and then we'll end
with a poll, and I'm really interested in some of the questions that you might have from this. But
to kind of kick things off, we're hoping that by the end of the presentation, participants will be
able to define endocrine-disrupting chemicals, or EDCs. You're gonna hear me say that
acronym a lot throughout this presentation. And so EDCs, their sources and exposure routes.
We'll also wanna make sure that you all can describe examples of how EDCs can negatively
affect reproductive health and be able to explain how unequal environmental exposures to
EDCs contribute to racial disparities in negative maternal or adverse maternal health outcomes.
And I'll say to you that it's not just... In this presentation, I'm gonna highlight racial disparities,
but there are many other types of disparities that one could speak to in the context of the other
social determinants of health. And then finally, describing at least two strategies for reducing
exposure to EDCs, which sexual and reproductive health providers can discuss with their
clients.

But to kick us off, love to have you all do a poll. And the question is: How confident are you that
you can describe how exposure to endocrine-disrupting chemicals, or EDCs, can negatively
affect reproductive health? And then if you scroll down, there's the second question, which is:
How confident are you that you can describe at least two strategies for reducing exposure to
EDCs, which sexual and reproductive health providers can discuss with clients? So I'm gonna
give us a moment to complete this... Questions. And | should have said that the scale is one to
five, so feel free to change if you need to. Scale's one to five, where one is not at all confident
and five is very confident, so. Okay, so | think that the majority of you all have gotten a chance
to answer some of this. And I'll just note, and I'm not technically very surprised that many of you
said kind of not particularly confident, maybe even not at all confident. And few people said, "I'm
very confident about this if any," and so that's why we're here today. And so I'm excited to help
boost that confidence, hopefully, as we kind of go throughout this. All right.

Okay, but | wanna start with a kind of a story. And the truth is that | often speak during Grand
Rounds and other meetings to clinicians like you all, and | often lead with a question about how
many of you feel like or how many of you ever been approached by a patient who is really
curious? And so about what should they be using maybe during pregnancy. Or prior to
pregnancy, they're interested in becoming pregnant, but they don't know what to do. And just
about everyone raises their hands in that context. So here, I'd love for you to meet Janine.
Janine's fictitious, but maybe someone similar to maybe someone with a client that you may
meet. And Janine is about 38 years old and she already has a child who's three years old. She
and her partner are really interested in having a second child and they've started trying to
become pregnant, but it's been about six months and they're having a lot of difficulty. And
Janine knows that she is of advanced maternal age, being 38, and is willing to figure out some
of the strategies to increase her chances of becoming pregnant. And recently, Janine was



speaking with a friend who mentioned that she heard that some of the ingredients in personal
care products may make it hard to become pregnant. And her friend said that she might want to
discuss stopping the use of some products like perfume or cosmetics, nail polish, or even some
hair products. Janine is concerned because first, she's never heard of this at all, but she also
doesn't know what ingredients are actually the culprit, or even how to avoid them. And Janine
has a doctor's appointment coming up, and so she decides that she wants to bring this up to her
healthcare professionals just to see if she should stop using any of these products, and
particularly what are the ingredients she should be on the lookout for. And so Janine comes to
you, her healthcare professional, and she asked if she should stop using hair oils, and perfume,
and her favorite lipstick in order to increase her chances of becoming pregnant. And I'm
wondering if you in the chat right now, might be able to say... What would you say to her? If this
was your patient, what would you say? Feel free to use the chat and kind of plug some things in.
Would you recommend that she stops, or yeah? Yeah, let me look into it for you. Download an
app that may be able to help provide some recommendations. Not really feeling like they're...
Confident about being able to provide any advice at all. Yeah, these are all what | feel like I've
heard before among clinicians, and | think it's a really important point. How do we kind of
streamline that? How do we improve what we might be able to say and feel more confident? So
thank you for providing some of those, how you might handle that.

So the reason why | bring this up is because, oftentimes, Janine's not wrong. We are indeed
exposed to many chemicals every day. And so her quest to try to figure out, "Well, what should |
be on the lookout for?" is actually one of the challenges. And part of that is because there are
chemicals everywhere and there are hundreds of chemicals often put into our consumer
products. Here, | have multiple kind of classes or categories of different types of consumer
products. And you're gonna hear, as | said at the beginning, we talk about a particular type of
chemical that is often included in some of these consumer products, known as
endocrine-disrupting chemicals, or EDCs. And these are commonly used in many of the
products that we use every day, ranging from pesticides that we may use in our homes as we
turn to the summer season, and ants come out, and other little critters, to pesticides that we
might use in our gardens or even we go to grocery stores and may purchase foods that have
had pesticides actively used on them. So plasticizers, which include this like very word, it's very
difficultly-spelled word called phthalates that are included in these kind of plasticizer-like
chemicals in their replacements. And so those are found in things like food packaging, and
cosmetics, and perfumes. They hold fragrance in to various products, including some of the
personal care products that we use regularly that may, quote, unquote, smell good or smell
clean or fresh. So even in our household cleaning products, for example. To surfactants, which
have become a hot topic. Increasingly, people are becoming familiar with things like per and
polyfluoroalkyl substances. Again, another mouthful, but also known as PFAS chemicals. And
they're used for their ability to be water-resistant, grease-resistant, and so on. So they can be
found in food packaging. A lot of PFAS are found in things like microwave popcorn, but also
those kind of boxes that you might get from kind of food stores and restaurants that... Pizza
boxes and such. But sadly, they have been contaminating our waterways as well due to
industrial use. They are found in things like firefighter foam. So certain occupations have higher
exposure to these. So if you live near a military base or an airport, another source,
unfortunately, of these surfactant chemicals. To females, which are used in things like
sunscreens, which we will increasingly use in the months to come. And other things like
toothpaste or even creams and lotions. Tortillas and muffins because they have an antimicrobial
property. For example, in the phenolic chemicals. So things like parabens, you'll see like things
that say paraben-free, they're oftentimes swapping parabens out with something else that may
also be harmful. But bisphenol A is perhaps one of the most famous of the phenols. It was used



in the canning process and also on receipts. And then flame retardants, which we're all sitting
looking at our devices right now. They do oftentimes contain flame retardants. Clothing, some
clothing and other household furniture as well can contain flame-retardant chemicals in it as
well. So these are just some examples of consumer product chemicals that are known to disrupt
the endocrine system.

So the question is: What exactly are endocrine-disrupting chemicals, or EDCs, and these
natural or human made chemicals that have the ability to mimic, or block, or interfere with the
body's hormones, which are a part of the endocrine system.

There are a variety of routes of exposures to these chemicals, ranging from inhalation, |
mentioned perfume use, for example, or other fragranced products. To oral, | mentioned food
packaging. So because these chemicals are not tightly bound, they kind of migrate into the
foods that we eat, and so we can intake them, and they can enter our body and our bloodstream
that way. Dermal exposure. So again, | mentioned like creams, and sunscreen, lotions, and so
on that are sources of exposure to some of these chemicals. But they're also able to migrate to
other tissues and have impact not just on us as individuals, but also on other generations. So
these chemicals can also enter into amniotic fluid. So if a pregnant person, for example, uses
these, they're able to migrate, and the developing venous can ingest them through that process.
They can cross the placenta as well, in some cases. Not all of them, but some. And then also
they can enter into breast milk. And so | mentioned those surfactant chemicals, for example, the
PFAS chemicals that are used for their water-resistant and stain-resistant purposes. And PFAS
chemicals tend to accumulate in breast milk, for example. So some of these are more readily
found in certain tissues than others due to this.

So there are a variety of mechanisms of action for these chemicals, ranging from the direct
action on hormone receptors and receptor function. So their ability to actually disrupt or perturb
things like the estrogen receptor or the progesterone receptor, and you'll hear me talk about that
a little later. To their ability to interfere with hormone transport and feedback. So they actually
disrupt sex hormone-binding globulin or thyroid hormone, which are obviously needed for a
variety of endocrine and reproductive processes. They also have the ability to alter hepatic
metabolism. So they're not just disrupting the endocrine system, but they're also disrupting the
body's metabolism through changes in lipids and other things related to the liver. They have the
ability to either act as agonist or antagonist of the body's nuclear endogenous nuclear receptors.
So they, in addition to the estrogen receptor, they also disrupt the peroxisome
proliferator-activated receptors, which are involved in like the upregulation of obesity or the
development of adipose tissue, as well as the handling of glucose metabolism and lipid
metabolism. So there are studies showing associations with an increased risk of obesity,
diabetes, and other cardiovascular-related diseases. They also have the ability to alter
epigenetic changes that impact gene expression. And despite the fact that they're often called
endocrine-disrupting chemicals, they have the ability to operate on non-endocrine-mediated
pathways. So also immune disruptors, they can actually amplify inflammation and inflammatory
pathways and have a variety of other ways in which they can operate, including systemic
toxicity.

So what do EDCs have to do with reproductive health? | just kind of gave a list of a variety of
different things, ranging from cardiovascular disease, to diabetes, and so on, but what about
reproductive health, specifically?



So... | wanna walk you through this by thinking about the reproductive life course. And for
today's talk, I'm specifically focusing in on female reproductive life course. There are absolutely
studies out showing the role of endocrine-disrupting chemicals on male reproductive health
outcomes. And in fact, that field, when looking at endocrine-disrupting chemicals, the field of
male reproductive health outcomes was actually studied much more vigorously than looking at
female reproductive health outcomes. And it's just in the last kind of 10, 15 years that this has
really taken off considerably. So | wanna kind of just walk us through so that you all have some
background as to what some of these associations are across the life course. So from puberty
to adolescent and young adult health to pregnancy is the main focus of today, but it's worth
noting that it's particularly with the most recent funding and interest around midlife,
perimenopause, and older age postmenopausal health for female reproductive health that
there's an increasing, but smaller literature, that speaks to the role of endocrine-disrupting
chemicals as it relates to later life, in midlife health. So I'm specifically gonna be highlighting
some of the points in these first three, though.

So some examples of endocrine-disrupting chemicals and pubertal outcomes include studies
that have found associations between pesticides, particularly atrazine as it relates to early
puberty. And so on the left-hand side, I'm giving you a sense of like the different classes or types
of endocrine-disrupting chemicals and their associations with pubertal outcomes. So for
example, for the second row, there's a number of studies that have highlighted plasticizers,
these phthalate chemicals again, and they're linked with early earlier onset of puberty,
premature thelarche, as well as delayed pubic hair development. So kind of on either end, not
that there's some early onset and some delayed onset with respect to pubertal outcomes. So it's
kind of some sort of altering. Also with respect to those phenols or those antimicrobial
chemicals, as well as chemicals that are used as these kind of in these... The resin process for
canning and other things. So bisphenol A, for example. There's been associations with
premature thelarche. And then those surfactant chemicals, those again, that we are familiar with
those PFAS chemicals that are used for their anti... Like their lipid, or rather grease-resistant
and water-resistant properties, excuse me, and delayed pubertal development. So this kind of
like a review of literature as it relates to puberty. So a number of studies have shown these
associations.

If we move on to examples of endocrine-disrupting chemicals, or EDCs, and gynecologic help,
and here thinking in the context of adolescent, or young adulthood, or any state outside of
pregnancy, frankly, you can look at the association between endocrine-disrupting chemicals and
gynecologic outcomes. And there's been a variety of studies, for example, that have shown
associations again with pesticides, particularly organochlorine, pesticides and endometriosis.
And there's also been studies that have shown associations between phthalates, particularly
metabolites that are biologically active ingredients that can be found for these dibutyl phthalates
that are used. So for example, these are used in nail polish, but there's been links with fibroids,
fertility-related issues, and pregnancy loss. With respect to phenols, again, another example of
bisphenol A, we see associations with ovulatory dysfunction, so links, for example, to fertility
status. And for these surfactants, we see associations with polycystic ovarian syndrome. |
should know that throughout these couple of slides, that | am citing literature, and that can be
where you can find additional information about these.



Finally, some examples that come from endocrine-disrupting chemicals and pregnancy health.
And here, I'm showing you associations with pregnancy outcomes, specifically, where you can
see associations between phthalates, and there's been a number of studies highlighting this
with preterm birth. So higher concentrations of some of these phthalate chemicals and preterm
birth, hypertensive disorders of pregnancy, and gestational diabetes. There's associations with
those same phenol chemical that | mentioned to you earlier, BPA, with some evidence of
preterm birth. And again, the surfactant chemicals with preterm birth, hypertensive disorders of
pregnancy, and fetal growth restriction.

Okay, so it's important to know that those associations exist. And hopefully, by the end of this,
you could ask yourself, like that's a lot of alphabet soup, a lot of chemicals, how do you figure
out what contains what? But | think there's an important question about: Are there certain
groups that are higher risk of being exposed to these chemicals? And importantly, are there
certain groups that are at higher risk of having some of those adverse health outcomes that we
could target reducing their exposures? So do those two groups of higher exposure, higher
health outcome risk, do they overlap? And that's what these next set of slides are gonna kind of
talk about.

So let's answer the first question. Do we know that there's certain groups that may have a
higher risk of the adverse reproductive health outcomes that we might be interested in? And so
these are older data that come from a pediatric network that really was looking at documenting
age at menarche and who had completed menarche based on white versus African American
girls. And across the x-axis, here at the bottom, you see age ranging from eight to 12 years of
age. And on the y-axis, you see the percentage of girls who had reached menarche by that
particular age, ranging from 0% to 70%. And so if you look for example out here at age 12, you
see the orange bar representing the white girl population for this particular study. By age 12,
35% approximately had reached age at menarche, compared to 62% of the blue bar, which
represents African American girls. So much higher percentage having reached menarche. And
when | started doing research in this area now about 20 years ago, | actually wanted to look at
the historical context of this because many studies kind of stopped here and didn't go on to
really try to understand the why behind this, as if there is some sort of biological difference
based on race/ethnicity. Of course, we all know that that is not the case, that there's social...
Race is a social construct, and in fact, historically, if you look back prior to the 1950s, this was
actually the reverse. So African American girls actually reached puberty or menarche at a much
later age than white girls. So it was around mid-century that this kind of leveled off and then it
actually flipped. And there's a variety of proposed reasons why that happened. But one thing
that | would like to highlight in this talk is that maybe it's also the products, the chemicals that we
are exposed to, to the products that we use.

But moving forward, moving beyond puberty into the next window that we talked about with
respect to reproductive life course into kind of this adolescent, young adulthood, and kind of the
non-pregnancy time point. Here, I'm presenting data that is highlighting the prevalence of
fibroids by race/ethnicity between 2005 and 2014. And we're looking at the Hispanic,
Asian/Pacific Islander, non-Hispanic white, Native American, and Black populations, as well as
those of unknown race and ethnicity. And you find a higher uterine incidence per rate per 10,000
person years for the non-Hispanic Black individuals across all years. And that's represented
here in the kind of forest green line here that I'm kind of showing you all.



So kind of along those same lines, if you look at fertility-related issues, while fibroids can
contribute to some fertility-related issues, it's worth noting that there are many other conditions,
such as polycystic ovarian syndrome, that can impact the ability for an individual to become
pregnant and have a live birth. In fact, about 10 to 15% of reproductive age individuals
experience infertility in the US. And studies have shown that Black individuals may have up to a
twofold increased risk of infertility. However, other data suggests that this disparity might not
exist. So it may depend on the population that's understudy. That said, disparities do exist for
who is able to successfully navigate identifying and obtaining fertility treatment. And Black and
Hispanic individuals have delays of approximately 20 months longer, compared to non-Hispanic
white individuals in seeking out fertility treatment. And once pregnant, both Black and Asian
individuals are more likely to miscarry, with a risk of up to 80 to 90% for miscarriage following
fertility treatment. And there's been some really stellar studies, including the EARTH Study that
has focused on looking at subfertile populations and finding that these chemicals that | am
talking about today are linked to fertility-related outcomes, including pregnancy loss, for
example. So this is important when you're considering how might you counsel someone who's
really interested in pregnancy and who may be dealing with fertility-related issues.

So with respect to in the context of pregnancy, kind of moving forward into this additional
window, here, we're looking at data from the March of Dimes, and we're looking at the percent of
live births for preterm by race/ethnicity in the United States for 2020 through 2022. On average,
what you're seeing here is we're looking at Hispanic, non-Hispanic white, Black, American
Indian/Alaskan Native, Asian/Pacific Islander, and the total, and you find that Black individuals
and Indigenous individuals have up to 50% higher rates of preterm birth. In fact, among the
many different pregnancy complications, the most common being preterm birth, small for
gestational age, hypertensive disorders of pregnancy and gestational diabetes, many of these
you see a much higher burden of these complications within non-white groups. And so, again,
we see these linkages, what might we be able to do and counsel people about?

Okay, so I've given you context about these disparities, which may be many of you already
knew, but | wanted to set the stage for that so that | could also describe inequities that we see
with respect to exposure to endocrine-disrupting chemicals also by race/ethnicity. And again, I'm
highlighting that today 'cause | only have an hour with you all. So there are other disparities that
we could have looked at, but here, these are data from the National Health and Nutrition
Examination survey. And again, knowing that there's this link that | highlighted in the tables
earlier, | wanted to show you what an example might be for these plasticizer-like chemicals or
phthalates. And the data here is from 2001 through 2008. It's just for kind of point of kind of
principle concept. We actually do see these... very much these same disparities ongoing, if not
increasing, in more recent years. Examples, again, of where phthalates might be found are
these personal care products, as well as diet and food packaging. They're also used in medical
tubing, medication, and other plastics. And I'm showing you a variety of different types of
chemicals here. Our six urinary phthalate metabolite concentration. So we measure these
chemicals, this particular class in urine, that is our gold standard. And these six stands for
monoethyl phthalate, or MEP; monobenzyl phthalate, or MBZP; monobutyl phthalate, or MBP;
monoisobutyl phthalate, or MIBP; mono-carboxypropyl phthalate or MCPP; and di-2-ethylhexyl
phthalate metabolites, or the sum of the DEHP metabolites. I'm showing you this by men versus
women based on how NHANES classifies this with respect to gender. And I'm also showing this
by race/ethnicity for non-Hispanic white, African American, and Mexican American, again,
based on the classifications from NHANES, which is a surveillance of the health of the US
population. So they monitor our health status and they measure these chemicals in our urine.



And this is from the Centers for Disease Control and Prevention. And what you'll note on your
far left-hand side is red and blue bars representing men and women, with women having higher
concentrations of these personal care product-associated phthalate. So this MEP, MZBP, and
MNP, which are used either to hold fragrance in, they're used as solvents in various personal
care products and things like nail polish, for example. And so thinking about how we socialize
people and what we do with respect to gender. But there's also much higher concentrations of
these same chemicals in the non-white population, particularly African American and Mexican
American individuals. Again, for this fragrance-associated MEP, which | can only show you 1/10
of because we are very much exposed to this in the US and then also for some of these other
personal care product-associated chemicals.

| wanna note also that | was showing you a non-pregnant population. This is looking in
pregnancy and looking across pregnancy. So here, I'm presenting data from the life course
pregnancy cohort, evaluating racial and ethnic disparities in the urinary phthalate metabolite
concentrations across pregnancy. And for this we collected and measured urine samples at four
time points during pregnancy, at eight to 10 weeks gestation, 16 to 18 weeks gestation, 22 to 26
weeks gestation, and 33 to 35 weeks gestation. The y-axis represents the concentrations of the
chemicals in the format of a least square geometric mean because these are highly-skewed
chemicals. So we have to calculate this in looking at the geometric mean, and we're doing this
looking at micrograms per liter. And the solid line represents the concentrations of the chemicals
in the Hispanic individuals, the dash line for non-Hispanic Black individuals concentrations and
the dotted line representing the non-Hispanic white concentrations. And what I'm showing you
here are two of these personal care product-associated chemicals. So again, monobutyl
phthalate, which is used in things like nail polish, and monoethyl phthalate used in things that
hold fragrance. And so for these two panels, and you can kind of see across the board, across
the all time points in pregnancy that the Hispanic population maintains significantly higher
concentrations of that nail polish-associated chemical in panel A. And then for panel B, you see
both the Hispanic and the non-Hispanic Black populations having significantly higher
concentrations compared to the non-Hispanic white population across all time points in
pregnancy with this dip that occurs in mid-pregnancy. And when we've looked into that a bit,
what we see is changes in product use. So kind of a decrease in product use within that subset
of the population.

Okay, so again, if the goal that I'm hoping that | leave you all with is that you all are able to not
just know what endocrine-disrupting chemicals are, who might have the highest concentrations
of these, and what are the linked health outcomes, but to really actually be able to do something
about it in the context of working with the patients. | really think it's time to ask why. And | wanna
walk you through a way that we think about this and how you may be able to integrate trying to
help people like Janine at the beginning of this, figure out what's best for them as they kind of try
to find safer or reduce their chemical exposures and find safer products.

So if you think about this in the context of... We are all exposed, but there's some people that
are more exposed to these chemicals than others, then we really wanna take an approach that
it like embodies thinking about environmental health equity and using a framework that allows
us to really identify solutions. And you all as clinicians, really being able to see yourselves as
champions of identifying solutions. And so | hope that in thinking about this, we can start at...
I've given you a lot of hopeful, and hopefully observations, some fortunate observations, that
include identifying existing environmental health inequities. So we see, for example, that the



identification of an existing, or maybe even to some of you new, issues around: Who is more
exposed? What are these chemicals linked to with respect to health outcomes? And so we
observe that, but then we have to kind of, again, if the goals achieving health equity, then we
have to move up to kind of asking questions. And I'm a scientist, I'm a researcher, | ask a lot of
these questions, traditional discovery-related questions that really get at: What are these
chemicals? Who's at greatest risk? Where might we find these chemicals? It turns out that in the
US, we use a lot of that fragrance-associated chemical, that MEP, but in countries in Asia, they
use a lot more of those butyl phthalates that | mentioned in the kind of the nail polish and so on,
as opposed to MEP. So where matters. But also thinking about when. So is it childhood that
matters for the reproductive health outcomes you all counsel about? Is it adolescence? Is it only
during pregnancy? What are some of the time periods we need to be thinking about to
understand what the environmental exposure is and how it works to affect disease risk? And
once we have that, which | think that we have a pretty robust amount of information now to
understand these traditional discovery questions, we wanna start moving towards
solution-oriented questions. And so that's why I'm really asking the why, like: How can we
identify the drivers of environmental health inequities for intervention development? And a part
of the intervention could even be how we counsel patients, so that we can help in being able to
kind of increase agency or helping to change the laws and policies around things to making sure
that, for example, laws that prior to December of 2022 had not changed since 1938 around what
was allowed to be put into our personal care products. How can we be a little bit more active at
the federal? That's at the federal level. Certainly, there are states like the state of California that
have really tried to lead the charge around better regulations around what is put in our products,
but how do we do that more effectively? And so developing multi-level interventions and
designing and testing those, so that we can really think about achieving health equity.

Fonda Ripley:

Dr. James-Todd, | just wanted to chime in just to remind folks as we move into talking about
solutions, to remind folks to chat in questions that you may have that are coming up for you.
And then also note, we'll aim to transition to questions and discussion in about five minutes or
SO.

Dr. Tamarra James-Todd:

So | want you to think about this conceptual model as we're considering this. And so we have
here the individual level, which I've talked about, like: How do you counsel your patients? And
so thinking about the environmental exposures like EDCs, the health outcomes like preterm
birth, and what people are doing and using, the behavioral factors with respect to that. But also
thinking about these neighborhood-level factors and community-level factors. The overburden of
having maybe more harmful things, like more fast food restaurants or less access to safer
products within your neighborhood, or community, and local stores. So there's limited
health-promoting resources in those settings. To the structural factors. So again, those laws and
policies that not only assign group membership, such as race, ethnicity, or socioeconomic
status, like SES and ability level, but also really hold the belief system about what governs
beauty, social acceptance, and other things, as we're thinking about this.

Also thinking about the context of like who uses products, I'm just showing you here the
proportion of users for four different types of products. So this is racial/ethnic inequities in
endocrine-disrupting-chemical-associated personal care products. And the blue represents the
non-Hispanic white group; red, non-Hispanic Black; green, non-Hispanic Asian; and purple,



Hispanic individuals. And kind of across the board, you see differences, and | just, | will bring
your attention, for example, to perfume use, that much higher usage in the Hispanic and Black
population. That's the same for nail polish use and hair gel use. Whereas colored cosmetics are
more commonly used among the non-Hispanic white population.

There's certain associations between race/ethnicity and hair product use that may be, again,
more culturally driven in what people use. I'm showing you here data from the Greater New York
Hair Products Study that we conducted some years ago looking at African American, African
Caribbean, Hispanic, and white individuals. And across the board, again, you can see that Black
and Hispanic populations using more of these products.

With respect to what's in the products, the US does not require that full disclosure is made. In
fact, we have trademark agreements that don't allow... That they don't require companies to fully
disclose, but there are some things that you will always find on products for the most part, and
that includes seeing things like fragrance or parabens listed on products and placenta listed on
products. So this was looking at labels, and we found that about 50% of African Americans were
using hair products that contained a labeled information of containing an endocrine-disrupting
chemical compared to only about 7% of white. Individuals in African Caribbean and Hispanic
individuals were somewhere in between for this.

For hormonal activity, when we look at the most commonly used hair products from the Greater
New York Hair Products Study, we sent them out to look at... Again, these products are
chemical mixtures, there's a lot in them. And so we found that every single one of them was
able to disrupt the estrogen receptor, androgen receptor, progesterone receptor, or the
glucocorticoid receptor. So these were products on the shelves. Just, you could go into your
local pharmacy drugstore and just purchase a hair lotion, a leave-in conditioner, hair oil, or root
stimulator. And this was what was happening there. The plus sign represents that they were
upregulating, making it more active, these receptors. The negative sign means that they were
reducing the activity and the zero means it didn't really have an impact. But if you look across all
of them, they all had an impact.

And then finally, these products have the ability to increase the circulation in our bodies. So
we're looking here at people who used hair oils, hair lotions, or leave-in conditioner. And |
wanna draw your attention on the left-hand side to these are the different kinds of phthalates,
again, those MEP, MBP, MIBP, and then the sum of all of them together. So all these personal
care product, again, the fragrance-associated one, MEP. People who used hair oils daily had
concentrations of that particular fragrance-associated chemical circulating in their body. They
were excreting it out 125% higher than people who did not use these. So again, being able to
dermally be absorbed into the body.

And so we found associations with those hair products. Hair oil and relaxer use in childhood
was associated with earlier age at menarche. It's also associated with shorter gestational age
and lower birth weight. And most recently, studies have shown here relaxer use is associated
with breast cancer, uterine cancer, and infertility.



We found associations with birth weight. And so here, I'm showing you distributions of birth
weight and looking at that by how frequently people use products. And so what I'm showing you
is the daily users have babies that were born 300 grams lower birth weight compared to never
users of hair oils. And if you look closely, the tails are thicker here, meaning like much lower
birth weight infants for daily users at these products. So again, these products contain
phthalates and other chemicals, they disrupt the body's hormone systems and so on.

| just wanna note that | talked a lot about the individual and place matters. So these are
disparities in safer hair product availability within neighborhoods. | have an amazing doctoral
student who works in my lab, Doctor... Not Doctor, soon to be Doctor, but Marissa Chan, who
has found that neighborhoods that have a higher percentage of people of color and
lower-income individuals, unfortunately, have less access to safer products based on the
Environmental Working Group SkinDeep risk score, which generates a risk score based on the
ingredients in the product. And that these same communities have many more leave-on
products, meaning people are putting these products on their bodies and not rinsing them off
because that's the way they're intended to be used, which means people are more burdened by
these chemical exposures in these neighborhoods.

Hypothetical interventions have been able to show, and actually | may skip over this slide, but
just wanna note that the hypothetical intervention where we looked at predicted probability of
preterm birth based on phthalate interventions shows that if we were to reduce the non-Hispanic
Black and Hispanic Latina populations, concentrations of phthalates down to the non-Hispanic
white population, which has the lowest concentrations of these chemicals, we would reduce
preterm birth significantly by... On the order of anywhere from seven to 15 preterm births per
1,000 live births in a hypothetical intervention.

So what can you do about it?

So as sexual and reproductive health providers, the American College of Obstetrics and
Gynecology and the American College of Nurses and Midwives released a committee statement
on environmental chemicals. And they recommended and it provided guidance that you should
be knowledgeable about toxic environmental agents in ways to assess risk and reduce
exposure and provide clinical counseling, as well as ask clients about their environmental
exposures at home, in the workplace, and at play. They should integrate this information into
training and practice and promote the need for improved policies to address toxic environmental
agents.

We are doing some of this because we recognize in our lab that this is not a common increasing
awareness around environmental health literacy as it relates to endocrine-disrupting chemicals
is not commonly done as a core competency area in medical or nursing school. And so we have
two randomized control trials. The IHEHLP Study and the Deep Study, one focused on licensed
clinicians, the other one focused on doulas to increase environmental health literacy for
clinicians and doulas. And that subsequently increase patient environmental health literacy as it
relates to endocrine-disrupting chemicals using a narrative-based educational intervention.



This is some preliminary data just highlighting pre and post. We evaluate environmental health
literacy prior to our intervention and after our intervention. And I'm showing you that across the
board, from awareness of phthalate reproductive health impacts to general phthalate
knowledge, and as well as protective behaviors and regulatory interests, that we do indeed see
improvements in environmental health literacy for clinicians that participated in our study.

And so what can you do when you're counseling clients to reduce their burden of environmental
chemicals? You could run a checklist, environmental checklist with them. You can counsel
clients on limiting their exposure. | mentioned several products that we know, for example,
perfumes that you might be able to recommend people use less of, for example. Maybe they
don't take it completely away, but use less of. So use non-toxic cleaning products within the
home and minimize some of the personal care products that, particularly other things that
contain fragrance as well. As well as minimizing consumption of fast foods and eating more
fresh foods and vegetables when possible.

It's also worth noting that RHNTC has a video that "Understanding Endocrine Disruptors and
Fertility" video located at this link that could assist you in counseling clients on EDCs and
fertility.

And promote change. So continue learning more both at the local level, as well as the state and
federal level, around the governing of these chemicals and consumer products. | mentioned
earlier to you prior to about a year ago, laws and policies have not changed since the late
1930s, and we still need more changes. It's worth noting that here in the US, we regulate or ban
around 11 chemicals compared to the European Union, which is more like in the thousands. So
we have a ways to go based on our scientific evidence. And just because it's on the shelf does
not mean it's safe. And recognizing the critical role that you all play in informing policy change
as change agents.

So in summary, EDCs are prevalent, they're everywhere, they're in the products that we use
every day, they're linked to adverse reproductive health outcomes. And some populations have
a higher burden of adverse reproductive health outcomes and a higher burden of exposure to
these chemicals. So we have a real opportunity here to reduce exposure that may impact the
reduction of reproductive health disparities. And clinicians can really provide guidance on
strategies for reducing exposures to EDCs prior to, during, and after pregnancy.

So now for our final poll, can | ask you the same question? How confident are you that you can
describe how exposures to EDCs can negatively affect reproductive health? And describe at
least two strategies for reducing exposure to EDCs, which sexual and reproductive health
providers can discuss with clients. So | really like that we move the needle. We have fewer
ones, twos, and threes and more, threes, fours, and fives. And with that, | would like to open up
for questions that you all may have.

Fonda Ripley:

Thank you, Dr. James-Todd. Really appreciate the wealth of information that you shared to
orient us all to endocrine-disrupting chemicals, routes of exposure, differences in exposure, and
what that means for reproductive health. So we have just a minute or two for questions. We had



lots of great questions come in by chat, as well as during registration. So | think I'll raise one
question, and also welcome you, Dr. James-Todd, if there are any other questions that you saw
come in that you really would like to speak to. Can take that second. The first one I'll raise is:
What is the most important action that someone can take during pregnancy or before pregnancy
to protect their children from the effects of endocrine-disrupting chemicals?

Dr. Tamarra James-Todd:

Yeah, so | mean this probably goes without saying. It's probably oftentimes what you all would
say. Eating a healthy diet and making sure that you're in the healthy... By healthy diet, it's like to
the greatest of your ability, reducing ultra-processed foods, which often contain these harmful
chemicals. And also making sure that people are aware that there are kind of day-to-day
chemicals that we are being exposed to, and are cleaning, and other things that... | often get the
feedback, "Oh, these things, these safer chemicals are too expensive, so it's not okay for
everyone." And | think that there are safer alternatives that are less expensive, including making
your own products that are available. And there are a variety of resources now ranging from
environmental working group to others that you all even mentioned in the comments that | think
folks should have access to as they seek out safer products.

Fonda Ripley:

And I'll raise one more question that came in by chat. Do you have a list of top of mind, a list of
common endocrine-disrupting chemicals to avoid when someone might be choosing lotions, or
shampoos, or household supplies?

Dr. Tamarra James-Todd:

Yes, so there's a variety of different resources, again, ranging from environmental working group
to, and I'm not affiliated with them in any way, but... To others. But | will say the Non-Toxic Black
Beauty Project, which the breast cancer prevention partners in California, has put together a
really nice list, it's called the Red List, that details out a variety of chemicals that one should
avoid in personal care products. That may be a helpful list or tool for folks to use.

Fonda Ripley:

Thanks so much. Maybe I'll raise one more question that I'm particularly interested in myself.
Someone inquired products with lavender and tea tree oil. Should they be avoided altogether or
are they only harmful in a large amount?

Dr. Tamarra James-Todd:

Yeah, it's a great question. | get asked that a fair amount. In the context of reproductive health, |
think that there are other things that folks could use as opposed to lavender. We know that
lavender has an estrogenic... The lavender essential oil has an estrogenic property to it. So
depending on different stages and windows of life, it may be particularly harmful. So | would
identify other safer chemicals or products that natural products that folks could use, as opposed
to advocating for tea tree oil or lavender, which both, again, have that kind of estrogenic
property to them.

Fonda Ripley:



Okay, thanks for shedding light on that. So I'm going to move us into closing up. Before we
close up, | would love to hear from you all on an action that you'll take as a result of our
discussion today. If you could take a moment to chat in something that you will do or something
that you would like to share as a result of the webinar. We're very interested in hearing what's
top of mind for you. So we'll take just a minute for you all to add to the chat. Share information
with coworkers, be mindful of your own use of products, discuss with others, educate others.
Great, glad to see what's standing out for you all that you can act on following today's webinar.

So | wanna take a moment to, again, thank Dr. James-Todd for her time today and sharing a lot
of great information with us to orient us to this topic. Thank you all for taking time to join us
today. As a reminder, we'll have the slides, and a recording, and the transcript from the webinar
today available on rhntc.org in just a few days. If you have additional questions on the topic, you
can email those to us at rhntc@jsi.com. A final ask that you please do take a moment to
complete the evaluation. The link is in the chat, and it'll also appear when you leave the webinar,
and it will be emailed to you following the webinar. So lots of ways to access that evaluation.
And again, we really appreciate your feedback to inform our future sessions. A reminder that if
you would like to obtain a Certificate of Completion for attending today, you need to be logged
into rhntc.org when you complete the evaluation.

And lastly, stay engaged with us. You can subscribe to our monthly newsletter, you can contact
us via email on rhntc.org, you can follow us on LinkedIn, and you can subscribe to our podcast.
So with that, thank you all again for joining us today, and that concludes today's webinar.



