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HELP PAGE How to Navigate Our eBook

Our eBook Navigation: Click on selections If you lose your place, use
in the bar at the top of each page to move the ‘Go Back’ selection in the

Adobe Acrobat Tools THE INDIVIDUAL STORIES

This interactive pdf document is best
viewed on a laptop or desktop, down-

loaded and opened in a current version of

Adobe Acrobat Reader. Refer to the top
Adobe menu bar for features including:

Magnify - If you want to enlarge a
diagram or some text, click (+) button.

Move through pages - You can use the up
and down arrows to move through pages.

You can also move through pages using the

scroll up and down feature to the right of
your screen.

i = Table of Contents
P E ® | Use the sidebar

- % e Bookmark Tools as
| — a table of contents

OF HEALTH in this eBook

are written to address many
audiences. For example, some
sections are more technical
than others — you can skip
sections if you wish.

(Note: underlined words or
phrases link to online information,
prompt down-loads or navigate
to a related page.)

EACH OF THE EBOOK STORIES

is embedded with a wide range
of resources. These help further
explain possible environmental
and/or genetic “risk factors” —
(contributors to the development
of a disease, or factors that might
make a disease worse) — and

between stories, navigate back to this

‘Help Page’, and to find out more in the

References section.

Icons

Click on icons that appear throughout the

stories for pop-ups, videos, and links to
more information as described.

-+

key watcha  additional
concept video resources,
tools

RESOURCES INCLUDE videos, slides
with audio commentary, tables,

navigation bar to return to
your previous screen.

Skip this section - If you wish to skip a
technical section, choose the “Skip this
section” arrow and you will jump to the
page after the technical sections ends.

technical skip this  definition
details section

for health

professionals

You can skip
this section and

| B | o skip to a section _ charts, and graphics. Some "pop- continue to the
. i i of interest, find your how these factorsflnteract. We up’ in the story, and some connect Story of Health
Drscses lace, or return to this  also provide links for additional ' ' . .
e IF-)IeIp o P online. Through these links, you introduction.

[P STORY PORTAL - A
Family Reunion

b [P ASTHMA - Brett's Story

[ cANCER - Stephen's
Story

[ LEaRNING/
DEVELOPMENTAL
DISABILITIES - Amelia's
Story

[ DIABETES - Marcela's

REFERENCES AND CITATIONS: Certain
references are cited in the text where
we believe they are most warranted.
Full references by topic can be found
at the end of each story.

resources, including actions you
can take to prevent disease, and
“tools you can use.”

can choose to dig deeper and learn
more. Refer to the icons (above)
for guidance.
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INTRODUCTION i

This is a story about health.

It is a story of how our own health is
intimately connected with the health of
our families, friends and communities.

It is a story about how human health is
interdependent with our surroundings.

Our overall story is told through the personal
stories of a number of fictional people of
various ages attending a family reunion.

These individual stories highlight the many
ways our health is influenced by the complex
environments where we live, eat, work, play,
volunteer, gather and socialize.
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INTRODUCTION

Our stories explore how many aspects of
our lives, and what we are exposed to in

our environments, influence health across
the lifespan—from the beginning of fetal
development to elder years—and how they
can promote health and resilience, or disease
and disability.

Important determinants of health
come from the natural, built,
chemical, food, economic, and

Lawrence D. Rosen, MD

social environments. i Vil i o

These environments are further

expressed through such things y
as education, housing, nutrition, Watch: Pediatrician
access to health care, social supports Larry Rosen

addresses the
. environment and
Many of them interact to create the family health.

conditions for health and wellness, or (2 min.)

1; : Lawrence D. Rosen MD
vulnerability to disease. s an integrative
pediatrician and
founder of the Whole
Child Center.

and more.
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built and natural

environments

finances
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stressors

access to
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nutrition % %\

chemical
exposure

education

social
support

occupation

Complex interactions occur among many
variables and across individual, community,
and societal levels.

Rarely is one particular thing responsible
for health or disease, so we refer to this as
a multifactorial (or ecological) approach,
the best way to promote health and
prevent disease.
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INTRODUCTION Ecological Health Framework
e,
The ecological framework can include o community society s
multiple levels from sub-cellularto /
societal.

It is not hierarchical in the sense that
one level is more important than
another, but rather in the sense that
individual biology is progressively
nested within the person, family,
community, society and ecosystem.

lneivicuvel

The interactions and feedback loops
within, across, and among these levels
are complex and variable. They exert
their influences on health across time.

TIME DIMENSION

) timing of effects of multilevel recent historic/
exposures variables over lifespan evolutionary time

incivicuel clrecn
SYS AT

cell

© Stephen Burdick Design

crecnelle
cell
ciencling

The ecological health
framework also extends
to the sub-cellular level.
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INTRODUGTION Focus on Six Diseases

—

Following are stories of people like you and
me, our partners, families and friends, our
mothers and fathers, sisters and brothers,
children, grandparents, cousins, and aunts
and uncles.

Q Diabetes

The personal health stories we will explore
include some of the most common and
troubling diseases and disorders of our time.

They include: ¢ . s~ cogllltlve
e Asthma wlh A decline

e Cancer (childhood leukemia) '

e Diabetes

e Infertility
e Learning and developmental disabilities

e Cognitive decline

Infértility Learning and
developmental
disabilities
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INTRODUCTION our Stories

References

These stories are not meant to
be an exhaustive accounting of
every variation of a disease or
every possible cause.

Rather, we present current,
authoritative scientific evidence to
enable you to better understand
environmental contributors and
make more informed decisions
and take action to help improve
your health, and the health of
your family, friends, community,
and patients.
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the affected person. Click the arrow Disabilities

button to read his or her fictional
story of health.



A Story of Health Help Page | Reumion | Asthma | Cancer Learning/ Diabetes | Infertility | Cognitive | References | Go Back

Home (Childhood | Developmental Decline —

INTRODUCTION Free Continuing Education e

0O

+)

+)



https://www.atsdr.cdc.gov/emes/health_professionals/index.html#story_health

A Story of Health

INFERTILITY Reiko & Toshio’s Story

Reiko and Toshio are a Japanese-American
couple in their early 30’s who met in college and
married five years ago. They have been trying to
have a child for about a year and feel frustrated
that Reiko is not yet pregnant. They are not
alone — infertility is not uncommon.

s

US infertility
statistics

Enlarge
+ Table 1

-+

Global and
US infertility
trends

Help Page | Reunion | Asthma References | Go Back
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Infertility trends
Global trends

Prevalence of primary infertility
among women who seek a child,

in 2010. Infertility prevalence is
indexed on the female partner;
age-standardized prevalence among

TABLE 1. Prevalence of Endpoints of Reproductive and Developmental Dysfunction

Reproductive
Endpoint Observed Frequency

Infertility 7%-9% of married women®°

Infertility 2.4% of married men'?

Impaired fecundity 12% of women, 15% of married women’

Decreased sperm concentration (<20 million/mL) 15% of nonsmoking Danish men'!
Amenorrhea or oligomenorrhea 4.3% of Dutch 14—17-year-old women'?

Premature ovarian failure/premature menopause 1% of women!?

Developmental
Endpoint Observed Frequency

Spontaneous abortion—clinically recognized 10%—15%>

All spontaneous abortions 15%-50%"

Stillbirth—fetal loss after 20 weeks 6.2 per 1,000 live births and fetal deaths'*

Neonatal mortality (deaths of infants <28 days of age) 4.6 per 1,000 live births'*

Perinatal mortality (deaths of infants <7 days of age 6.7 per 1,000 live births and fetal deaths'*

and fetal deaths of 28 weeks or more gestation)

Infant mortality (death during first year after birth) 6.8 deaths per 1,000 live births'+!>

Low birth weight (defined as <2500 g) 8.2%10

Gestational age at delivery—prematurity 12.7%©

Chromosome abnormalities 5 per 1,000 live births

300-600 per 1,000 spontaneous abortions!’

Multiple births 3.3% of live births (more than 3.2% of live births are
twin births; higher order multiple births make up the
remaining 0.1%)'%16

Major birth defects identified at birth 2%—4%1819

Major birth defects identified during 1st year of life 6%—7%"

Minor birth defects manifesting during 1st year of life 14%1°

Childhood leukemia 4 per 100,000 children under the age of 20%°

Childhood Central Nervous System malignancies 2.5 per 100,000 children under the age of 20%°

Graphic used with permission from: Mascarenhas MN, Flaxman

SR, Boerma T, Vanderpoel S, Stevens GA. National, regional, and global
trends in infertility prevalence since 1990: a systematic analysis of 277
health surveys. PLoS Med. 2012;9 (12):e1001356.
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INFERTILITY Reiko & Toshio’s Story

At her annual exam, Reiko speaks with

her gynecologist, Dr. Lopez, about the

couple’s frustration at not being able to

conceive. Reiko says that they are now -+

more than ready to start a family.

Definition:
endometriosis
and infertility

At an earlier appointment Dr. Lopez had
explained that Reiko may have some
degree of endometriosis due to her history
of unusually painful menses. This could
play a role in her difficulty conceiving. She
tells Reiko that about 10% of women of
reproductive age have endometriosis. 4

Help Page

Asthma Go Back
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Reunion
Home Developmental

Disabilities

Learning/

References

DEFINITION:
Endometriosis and fertility

Endometriosis occurs when the tissue
that normally lines the inside of the
uterus grows outside of the uterus.
This growth can occur on the ovaries,

behind the uterus or on the intestines or
bladder. This “misplaced” tissue can lead
to inflammation, pain, infertility and very
heavy periods. The pain is usually in the
abdomen, lower back, or pelvic areas.

Some women have none of the symp-
toms listed above and having difficulty
getting pregnant may be the first sign

they have endometriosis.

She also tells her that 30-50% of women
with endometriosis are infertile and

that about the same percentage who are
infertile have endometriosis. Reiko is
surprised at these percentages. Dr. Lopez
tells Reiko she will discuss treatment
options with her.

Linda Giudice, MD, PhD
Distinguished Professor and Chalr
Department of Obstetrics, Gynecology & Reproductive Sciences
UC San Francisco

(=]

Endometriosis,
infertility and the
environment

Watch: Endometriosis
and the Environment

Linda C. Guidice, MD,
PhD, MSc, Distinguished
Professor and Chair

The Robert B. Jaffe, MD
Endowed Professor in the
Reproductive Sciences,
University of California
San Francisco.

Explanations for the origins

of endometriosis frequently
feature combinations of genetic
predisposition, retrograde
menstruation (during menses
some of the shedding endometrial
tissue moves backward through
the fallopian tubes instead of out
through the cervix), and altered
immunity. Most explanations also
describe a role for exposure to
various environmental toxicants,
including hormonally-active agents.
Recent studies also implicate

dislocated or aberrant stem cells and
epigenetic modifications.

Persistent organic pollutants such as
dioxins, furans, and polychlorinated
biphenyls (PCBs), chemicals that
mimic estrogen, and radiation

are among the environmental
agents implicated in the origins

of endometriosis in animal and/or
human studies.

Endometriosis has been associated
with exposure to chemicals that
disrupt hormone function (Wolff
et al., 2012; Crain et al., 2008). A
recent case-control study found an
increased risk of endometriosis in
women who were regularly

fed soy formula as infants

(Upson et al., 2015).
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INFERTILITY Reiko & Toshio’s Story

References

Dr. Lopez also notes that Reiko is quite
thin at 5° 5” inches tall and 110 pounds,
considered underweight based on her
Body Mass Index or “BMI.” She asks
about Reiko’s eating and exercise habits as
she had lost weight since her last annual
checkup.

Reiko says she has become an avid athlete
and has started to compete in sprint
triathlons. Her training routine before a
race includes swimming a mile at least 2-3
times/week, biking around 50-75 miles/
week, and running about 20-25 miles/

week.
Dr. Lopez is impressed but explains that -+
intense exercise combined with Reiko’s :
. . 1 . . Intense exercise
thinness is likely causing her irregular and infertility Intense exercise and infertility

menstrual cycles, which decrease the
chance of pregnancy.
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References

Dr. Lopez and Reiko discuss
some of the ways that Reiko’s
reproductive system may be CLASSIFICATIONS OF INFERTILITY
malfunctioning, including
issues related to ovulation, egg
fertilization, or implantation of ’Femal
S infertility
the fertilized egg (blastocyst). + 26%

Dr. Lopez says that there

may be more than one thing Classifications of

: : : . infertility
contributing to her inability :
to conceive, including issues 4 _ Soue
related to her husband, Toshio, 33%

or a combination of factors

from them both. FEMALE MALE

Let’s leave our story for a Ovarylovulatory dysfunction  21% Endocrine or systemic 10-20%

1 k 1 Tubal factor 14% Pituitary Testicular disease
moment tO SR Endometriosis 6% Anomalies of sperm 10-20%
reproductive system Corvical il — produlillh

Unexplained 28% Disorders of sperm transport | 10-20%

lopment.
development Other 28% Unexplained 30-40%

+
Environmental influences can also
contribute to infertility.
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NORMAL REPRODUCTIVE
SYSTEM DEVELOPMENT

During embryonic life, the
reproductive structures
undergo remarkable
transitions. Early on,

(prior to six weeks of
pregnancy), male and

female reproductive structure
of the fetus are identical.

The gonads are the

reproductive glands (ovary or testis) that
produce gametes/germ cells (i.e., sperm or
egg). Initially, the gonads form near the
kidney. During weeks seven and eight,
the primitive gonads differentiate into
ovary or testis based on whether or not

a Y chromosome is present.

The Wolffian and Mullerian ducts develop
into the internal genitalia. Prior to six
weeks, the embryo has both types of ducts.
After six weeks, in the male embryo, the
Wolffian ducts develop into the ductus
deferens, epididymis, and spermatic cords,
while there is atrophy of Mullerian ducts
caused by anti-Mullerian hormone (AMH)
made in the gonads.

Hypothalamic-
pituitary-
gonadal
(HPG) axis

Graphic used with permission
from: Sex development:
Genetics and biology by
Peter Koopman, PhD, FAA
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Hypothalamic-pituitary-gonadal (HPG) axis

The process of reproduction
is very complicated from a
hormonal standpoint.

To review, hormones are the
chemical messengers that

link remote organs (e.g., the
brain and the ovary) together.
Disruption or alteration of any
of the hormones involved may
cause infertility. For example, if
the signals from the brain telling
the ovary to produce an egg are
mistimed or absent, the egqg is
not produced, and pregnancy
cannot occur.

The process starts when the
hypothalamus, in the brain,
secretes a hormone called
gonadotropin-releasing hormone
(GnRH), which communicates
with the pituitary, a gland that
sits just under the brain. In
response to GnRH, the pituitary
secretes luteinizing hormone (LH)
and follicle-stimulating hormone
(FSH). LH and FSH travel through
the bloodstream to communicate
with the gonads (the ovaries in
women and the testes in men).

In women, the normal pattern of
LH and FSH secretion signals the
ovaries to produce estrogen and
progesterone in a specific pattern
that results in ovulation and the
menstrual cycle. In men, FSH and
LH signal the testes to produce
testosterone and sperm.

In order to keep the system
balanced and in check, estrogen
and testosterone circulate

back to the pituitary and
hypothalamus in a feedback
loop, fine tuning the amount
of pituitary hormone produced.
In men, the loop maintains
testosterone and pituitary
hormone at fairly constant levels.
In women, at a critical level of
estrogen, a surge of pituitary

References | Go Back
<_
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hormone pushes the ovary to
release an egg which may then
be fertilized.

Normal functioning of a
feedback loop may be disrupted
at any point by chemicals, drugs,
malnutrition, or other factors
causing a change in hormone
production. The ovarian follicle,
from which the egg is released,
becomes the corpus luteum,

and continues to produce

both estrogen and another
hormone, progesterone, which
are important for maintenance
of an early pregnancy. The two
hormones once again suppress
the pituitary. If the egg is not
fertilized, the corpus luteum dies,
and the pituitary once again
begins to stimulate the ovary

to produce estrogen in the next
menstrual cycle.

These hormones have other
important roles in reproduction.
In addition to ovulation,
estrogen plays a role in the
development of the breast
ductile system and growth of the
uterus. Additionally, it thickens
the vaginal mucosa and thins
cervical mucus to allow sperm to
enter the uterus at the time of
ovulation.

Progesterone is important for
breast glandular development.

It also increases the viscosity

of cervical mucus and inhibits
uterine contractions during
pregnancy to keep the fetus
safely in the womb. Testosterone
is important for males to develop
secondary sex characteristics and
during spermatogenesis.

O
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NORMAL REPRODUCTIVE
SYSTEM DEVELOPMENT

In the female embryo,
Mullerian ducts arise beside
the Wolffian ducts and
develop into the fallopian
tubes, uterus, cervix and
upper vagina, and the
Wollfian ducts atrophy.

The external genitalia
are also identical (or
“ambiguous”) until six weeks, consisting

of a genital tubercle, genital swelling, and

cloaca. In males, when the testes begin

to secrete testosterone, the formation 4
of male external genitalia is signaled. In
females, the lack of hormone secretion
results in female genitalia.

Life cycle of
an ovarian follicle

During embryonic development, not only
do the male and female reproductive
structures differentiate, there is sexual
differentiation of the developing

brain. The hormones produced by the
developing male testis impact the fetal
brain in sex-specific ways.

Lif
Dest

ioni:
ferti
lead
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Polycystic ovary syndrome (PCOS)

' and other ovarian dysfunction

Polycystic ovary syndrome (PCOS) is the most common Follicle
human disease of the ovary, affecting as many as 18% of Stimulating
women (Nilsson et al., 2012), and can cause infertility. It is Hormone
characterized by chronic anovulation, hyperandrogenism (
and polycystic ovaries with significant heterogeneity in its
clinical manifestation. Its underlying causes are thought to ®
be both genetic and environmental. A number of toxicants
have been implicated in the development of PCOS. In
animal models, exposure to BPA during the perinatal period
dramatically disrupts ovarian and reproductive function in Oocytes
females, often at doses similar to typical levels of human
exposure. In humans, cross-sectional data suggest that BPA Follicle
concentrations are higher in women with PCOS than in growth
reproductively healthy women (Barrett & Sobolewski, 2014).

ry )

Destruction of growing
follicles causes
temporary infertility
that can become
apparent within a
menstrual cycle for the
large antral follicles

or may take longer to
become apparent if
primary or secondary
Evidence from animal studies shows that other follicles are targeted.
toxicants, including fungicides, plastics, pesticides,

dioxin and hydrocarbons can promote the epigenetic s
transgenerational inheritance of adult-onset disease in

future generations following ancestral exposure during the
critical period of fetal gonadal sex determination(Nilsson

et al., 2012). Transgenerational disease phenotypes that

have been observed include an increase in cysts resembling
human polycystic ovarian disease (PCO) and a decrease in

the ovarian primordial follicle pool size resembling primary
ovarian insufficiency (POI).

Fertility resumes as earlier stage
follicles mature and eventually
reach the pre-ovulatory stage.

For example, the fungicide
methoxychlor targets antral
follicles without affecting
smaller follicles.

. . . . . lic: used with permission and based on: Chan KA,
Some animal studies show transgenerational impacts in the sMw, Sloboda DM. Early-life nutritional effects

third generation, even when exposure to the toxicant was  * female reproductive system. J Endocrinol. 2015
limited to the first generation. The third generation is the | "¢ - it
first of the descendant offspring derived from completely

unexposed germ cells. This suggests that heritable changes, 0
perhaps through retained epigenetic markers on germ cells,

can be passed to succeeding generations.

24(2):R45-62. Redrawn with additional notes on

The extent to which this phenomenon occurs in humans
at enV|ron'm.entaIIy releva.nt exposure levels is unclear. nvironmental Influences on
However, if it does occur it suggests that what your great- . .
grandmother was exposed to during pregnancy may loping Follicles
influence your disease development, even in the absence of derer. MD. PhD. MPH

14 I I

any present toxicant exposure, and you may pass this on to
States PEHSU, Professor, School of

your grandchildren. But we just don’t yet know.
e, Director, Environmental Health

(] Saences Graduate Program, University of
California, Irvine

s environmental influences on
loping ovaries.
derer, MD, PhD, MPH, Consultant,
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http://coeh.berkeley.edu/ucpehsu/VideosGToolkit.html
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Reiko and Dr. Lopez then
discuss some general healthy
habits for couples planning to
have children.

They discuss briefly that a healthy
diet in general will also be beneficial
for fertility. This includes eating lots

of fruits and vegetables, whole grains,

and healthy fats, as illustrated in the

graphic at the right from the Harvard
School of Public Health.

Some studies suggest that specific
nutrients may increase fertility,
including a daily multivitamin
that contains folate and iron, and

substituting high-fat for low-fat dairy.

4

Preconception
health

P

Key concept:
Multigenerational
nutrition

== Link to graphic credit

Watch: Preconception

Counseling and
Environment,
Marya Zlatnik MD,
Professor, UCSF
School of Medicine
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PRECONCEPTION AND HEALTHY CHILD DEVELOPMENT

Preconception care for women and men is important for
lifetime health as well as healthy child development.

All women and men can benefit
from healthy habits throughout
life, whether or not they plan to have
a baby one day. These include eating
healthy food, getting regular
exercise, avoiding toxic

substances and reducing

excessive stress.

Some specific actions
are also important for
prospective parents

to take even prior to
conception because
they can influence birth
outcomes.

Maternal exposures to toxic

chemicals before or around the

time of conception can adversely affect
the quality of eggs (ova) and newly-
conceived embryos. But these exposures
can be harmful to men’s reproductive
health as well. For example, a father’s
occupational exposure to pesticides has
been associated with increased risk of
some childhood cancers and birth defects
in his offspring (Roberts et al., 2012).

Parents can also take home from the
workplace toxicants like lead and
pesticides on their clothing, resulting
in direct exposures to other family
members (Gerson et al., 1996; Fenske

et al., 2013).

Nutritionally, a prospective father’s diet
that is deficient in folate (a “B” vitamin)
increases the risk of birth defects in his

Couple Images: Centers for Disease Control and Prevention

and Harvard Health Publlcatlons www.health. harvard edu.

offspring (Lambrot et al., 2013).
Similarly, maternal folate supplements
in the periconceptual period (the time
period around conception) help reduce

the risk of birth defects.

Recent studies also show periconcep-
tual folate supplements associated
with a significantly decreased risk
of having a child with an autism
specturm disorder (Schmidt et
al, 2012; Suren et al, 2013;
Lyall, 2104).

Schmidt et al. also found
greater risk reduction with
daily folate > 0.6 mg when
either the mother or child had
specific higher risk polymorphisms in
MTHER genes. The MTHFR gene provides
instructions for making methylenetetrahy-
drofolate reductase, a rate limiting enzyme
in the methyl cycle. Some genetic variants of
the enzyme result in altered or inactivated
enzyme function. Altered enzyme activity
can interfere with the ability to help process
folate, a key nutrient for neurodevelopment.
Some variants have been associated with
increased risk for developing neural tube de-
fects and other neurologic disorders. About
60% of the US population have at least one
risk-conferring MTHFR gene.

Of cour: ptimal nutrition and appro-
priate V and mineral supplements
throughout pregnancy are also important to
help promote optimal fetal development.



http://www.cdc.gov/preconception/index.html
https://youtu.be/sqBeFRNOMhk
https://youtu.be/sqBeFRNOMhk
http://www.hsph.harvard.edu/nutritionsource/ healthy-eating-plate
http://www.hsph.harvard.edu/nutritionsource/ healthy-eating-plate
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http://www.health.harvard.edu
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Dr. Lopez also gives Reiko some
information on prenatal care + . ,..--
for healthy child development, '

which she recommends Reiko ?rerl‘_latal'tﬁare " :
) ) . or Healthy :
incorporate into her life now that D e « 1
she is trying to become pregnant. i :
m ul
Images: Centers for Disease Control and Prevention
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. 2 The fetus can be harmed by enwronmental Actions to help protect
exposures including but not limited to: the fetus:
okl : ® Mom’s smoking and second hand smoke, e Avoid smoking or
supplementation o drinkine includ;
recommendations e Mom’s drinking alcohol, and her exposure to rnking mcluding

for women other solvents like those in certain paints and e-cigarettes (vaping),
in products used in nail salons, e Maintain a

* Mom’s exposure to lead, mercury (from healthy diet,
some fish and other sources), pesticides, e Supplement with
PCBs (banned in the US but still found in the prenatal vitamins,
environment), and certain polybrominated including folic acid,
diphenyl ethers (PBDEs — a family of iodine, and vitamin
chemicals long-used as flame retardants in D if maternal serum
foam and furniture), and other chemicals levels are inadequate,

including solvents. e Avoid exposure to
toxic chemicals, see

links below. 6

for women with a history of having had
a child with neural tube defects (USPSTF

2009; ACOG 2003). e eliege oFOB/GYIN:
al Exposures During
and Gynecology (ACOG): Pregnancy
- Good Health Before e UCSF: Program on Reproductive
Pregnancy (pdf) Health and the Environment

- Prenatal Nutrition
- Environmental Chemicals



http://www.cdc.gov/pregnancy/during.html
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Dr. Lopez includes information

on the influence of toxic
chemicals such as lead and
the solvents in paints and
other materials.

She again mentions the
important nutrition issues
they had discussed earlier.

/:_*f\
)

Tracey Woodruff, PhD, MPH :

Director of the Program on Reproductive Health &nd the-Environment

Professor in theDepartment of Obstetrics, Gynetology & Reproductive Sciences
UG San Francisco

3

Watch: Chemicals and Infertility
Tracey J, Woodruff, PhD, MPH

Director, Program on Reproductive
Health and the Environment;
Professor in the Department

of Obstetrics, Gynecology, and
Reproductive Sciences at the
University of California, San
Francisco

Reproductive
health effects
of solvents
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Reproductive
health effects
of lead

S

Key concept:
Unintended adverse
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environment
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@ KEY CONCEPT:
Unintended adverse consequences of
improvements to the environment

s society turns to innovative solutions

to solve some environmental problems,
it is important to adequately test the
innovations and to learn from prior mistakes
and we provide a cautionary tale below.

One area of innovation comes from the
need to deliver safe, potable drinking
water. The negative health impacts of
consuming water from lead service pipes
have long been recognized and are the
focus of the recent public health crisis in
Flint Michigan, yet the replacement of the
lead pipes is costly and difficult. Solutions
for removal and replacement are desired.
Over the years, alternative materials have
been used for service pipes. In the 1930's
asbestos cement (AC) pipes were used in
place of lead pipes.

In the late 1960s, an engineered solution was
used to respond to the poor taste and odor
of the water that flowed through the AC
pipes. A vinyl liner was introduced that had
been painted onto the inner surface of the
pipe in a slurry of perchlorethylene (PCE) and
vinyl toluene resin. After drying, these vinyl
lined asbestos cement (VLAC) pipes were
shipped for installation. The manufacturers
recommended 48 hours for drying before

the pipes were shipped, assuming that most
of the volatile PCE would evaporate by the
time of pipe installation. However, more than
a decade elapsed before it was discovered
that large quantities of PCE remained in the
liner and were slowly leaching into the public
drinking-water supplies. As a result, from
1968 to 1990 some drinking water supplies in
New England were contaminated with PCE.

Relying on city and town drinking water
tests and public works engineering records,
with assistance from state environmental
officials, researchers from the Boston
University Superfund Research Program
(BU SRP) were able to estimate exposure
to PCE-contaminated drinking water using

a leaching algorithm and water flow
modeling software developed by the U.S.
EPA, all of which have been incorporated
into a Geographic Information System
(GIS). These data are used to conduct a
series of epidemiological studies examining
the associations between exposure to the
PCE-contaminated drinking water and
health outcomes in the adults who were
exposed in utero. The BU SRP’s Children’s
Health Study investigates the association
between prenatal exposure to PCE from
the water in the VLAC pipes and several
types of birth defects. Over the years,
several studies have been done, finding
that exposure to PCE during pregnancy
may increase the risks of having a stillborn
child or a child born with oral cleft birth
defects. More recent findings also suggest
that there may be behavioral health
consequences later in life, such as drug
abuse (e.g., heroin and recreational use of
pharmaceutical drugs) among youth and
adults who were exposed to PCE in

the womb.

In this case, the PCE contamination
resulted from an unintended consequence
of improving the quality of pipes
delivering drinking water. Lessons can be
learned from this situation, namely that
relying on physical-chemical properties to
predict behavior of PCE in the environment
was insufficient to predict the need for
longer “curing” time of the resin in

the pipes before installation. This case
illustrates the need for adequate and real-
time post-production testing.

References: (Bellinger, 2016), (Larson et al.,
1983), (Commonwealth of Massachusetts,
1982), (Rossman, 1994), (Aschengrau et al.,
2009), (Aschengrau et al., 2011).

See end references for full citations under
heading: Unintended Consequences.
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http://www.endocrinedisruption.org/
https://mitpress.mit.edu/books/generations-risk
https://www.cdc.gov/nceh/lead/tips/pregnant.htm
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$= KEY CONCEPT:

CHALLENGES OF CONNECTING
ENVIRONMENTAL EXPOSURES TO OUTCOMES

&Foe

How can we measure exposure levels in the
body or environment?

e By testing chemical concentrations in people’s
blood serum or urine.

e By testing chemicals in the environment of the
home, workplace, or other place, for example,
in the dust or air.

The higher the chemical levels in the environment,
generally the higher the levels in the serum and/
or urine.

We know that exposure to environmental chemicals
is widespread. For example, the National Health and
Nutrition Examination Survey (NHANES) reported
that BPA by-products were detected in over 90%

of their urine samples from a representative
population of the US (Calafat et al., 2008).

Knowing that exposures have occurred does
not necessarily mean that they have caused a
harmful effect.

o+

People can be
exposed to
toxicants through
air, water, soil, food
and consumer and
industrial products

RESOURCE LINKS:

e CDC—Reproductive and
birth outcomes

e CDC-Tracking birth
defects

¢ National environmental
health tracking program

e Pesticide Action Network

Database

Go Back

Home —

Help Page | Reunion

Asthma References

e Different people can have different levels
of sensitivity (stemming from nutritional
status, life stage, metabolism, or genetics).

Examples of issues that can complicate
assessments of links between an exposure
and health effects:

* An exposure pathway must be completed.  gyidence of Health Effects
Exposure pathways are means by which
hazardous substances move through the
environment from a source to contact
with people. A complete exposure
pathway must have four parts: (1) a
source of contamination; (2) a mechanism
for transport of a substance from the
source to a person through the air, water,
food, or via direct contact; (3) a way

Evidence comes from demonstrating

health effects in experimental animal
models and from human epidemiologic
data. But epidemiologic studies require
reliable collection of health outcome data.
Unfortunately, except for fairly high-quality
birth defect registries in a few states, and
routine collection of birth weight data,

by which people come in contact with ongoing tracking of reproductive and

contaminated air. water. food. or other developmental abnormalities is generally
.y : lacking in the US. Periodically, an agency

ce of
People can be exposed to toxicants through air, water, soil, food S Gralars

and consumer and industrial products. For example: o link cases

Many organochlorine pesticides household items. Exposure can i usually. ot
(OCP) persist in nature for decades occur by inhaling or ingesting house skl lale]
and accumulate in the food chain. dust contaminated with PBDEs would help

(Johnson et al., 2013). Diet is posures.
also an exposure route.

Bisphenol A (BPA) is used in the hat include
manufacturing of certain plastics g the use
and the lining of canned goods. This oductive
chemical can leach into food and
drink and then be ingested. BPA is he Societ
also known to be a reproductive 20CIELy.

The primary route of exposure

is from diet. Among their toxic
properties, OCPs are endocrine-
disrupting chemicals which interfere
with normal hormone activity and
can affect puberty and reproductive
development (Lam et al., 2015).

Polybrominated diphenyl ethers

(PBDEs) have also been shown to toxicant (Ehrlich et al., 2012). = _to

disrupt hormone levels. PBDEs are patients

flame retardants found in various ith these
buld be used

T OOSETVaTOTTa s (UUTEs—eXaCCeXDOsITe ErSEreTO Siproge aps of areas
levels over time are typically unknown and Where infertility may be higher. These maps
can only be estimated. could then be overlaid with environmental

- data to generate new hypotheses.
e The timing of exposure may be unclear or

have occurred in the distant past.


http://ephtracking.cdc.gov/showRbMain.action
http://ephtracking.cdc.gov/showRbMain.action
http://ephtracking.cdc.gov/showCollectingBDData.action
http://ephtracking.cdc.gov/showCollectingBDData.action
http://ephtracking.cdc.gov/QueryPanel/EPHTNQuery/EPHTQuery.html?c=RBO&i=-1&m=-1
http://ephtracking.cdc.gov/QueryPanel/EPHTNQuery/EPHTQuery.html?c=RBO&i=-1&m=-1
http://www.pesticideinfo.org/
http://www.pesticideinfo.org/
http://www.sart.org/research/
http://www.sart.org/research/
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Dr. Lopez asks more about Reiko
and Toshio’s backgrounds and
lifestyles to try to find some clues
pointing to other possible reasons
for the couple’s infertility.
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Taking
environmental
and psychosocial
histories

Environmental
history

Download a
sample pdf

Link: Antenatal
psychosocial health
assessment
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Multiple stressors
and health risks

Link:

Centering Healthcare
Institute Improving

maternal child health
by transforming care
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Multiple stressors and health risks

Pregnant women and couples frequently
encounter multiple stressors, often starting
in childhood, that independently and
collectively increase the risk of adverse
birth outcomes, including low birth weight,
small for gestational age, and

preterm birth. Following birth,

adverse impacts can continue

throughout infant and

childhood development, with

short- and long-term health

consequences throughout the

lifespan. There is also evidence

that experiencing multiple

adverse events in childhood may

even affect fertility in adulthood.

Sources of stress may come from racial
discrimination, neighborhood, job or
financial variables, family violence,
substance abuse and lack of supportive
networks of family and friends. People
living in lower socioeconomic status

(SES) neighborhoods are also more likely
to confront combinations of excessive

air pollution, environmental tobacco
smoke, poorer access to nutritious food,
deteriorating housing, inadequate

access to health care, poor schools, high
unemployment, high crime rates, and high
poverty rates. An ecological model also
recognizes the importance of a person’s
physiological and psychological response
to stressors, including levels of stress
hormones, inflammatory markers, anxiety or
depression. Interactions among stressors and
the response to them can sharply increase
the risk of adverse birth outcomes and
infant morbidity .

For example, studies show that adverse birth
outcomes including low birth weight, small
for gestational age, and preterm birth, are
independently associated with lower SES
and maternal exposure to air pollution.
When the two are combined, lower SES can
modify the risk associated with exposure to

air pollution, making the negative effects of
air pollution more pronounced in lower SES
neighborhoods. Similarly, lower SES at the
individual or neighborhood level magnifies
the risk of preterm birth associated with
exposure to higher levels of traffic related
air pollution.

Initial and repeat psychosocial
screenings are recommended,
regardless of social status,
educational level, or race and
ethnicity, for women whose health
and well-being are challenged by

poverty, violence, social isolation,
and other stressors, in order to identify
opportunities to alleviate identified risks.
Screening for psychosocial risk factors
should be added to screening
for other environmental risk factors.

Post-natally, screening for adverse
childhood experiences, such as abuse,
neglect, exposure to violence, and
household dysfunction, in addition to the
household and neighborhood physical and
social environment, are also increasingly
recognized as a valuable tool for identifying
opportunities to intervene before lasting
damage occurs.

Group prenatal care helps women cope
with stress

Group prenatal care appears to help
pregnant women cope with high
psychosocial stress during pregnancy.
Women at a similar stage in pregnancy
meet in small groups (6 to 10 women)

for several meetings throughout their
pregnancies instead of the usual one-
on-one format for medical care. Group
prenatal care has been shown in
randomized controlled trials to decrease
preterm birth and increase satisfaction with
prenatal care, including in low income and
other disadvantaged populations.

O
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Reiko tells Dr. Lopez she

was born and raised in the
agricultural region of Okayama,
Japan. She met Toshio when they
were both attending college in
California.

She says that Toshio has always
been quite healthy. He grew

up on his family’s farm in the
Central Valley of California
during the 1980’s, then moved to
Los Angeles to attend college.
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Soon after graduating college the couple
got married and settled in a suburb

of Los Angeles. Toshio worked for a
software development company for a
few years. Reiko worked in a private
nonprofit company designing their web
products.

When Toshio’s parents got older and
needed help on the family farm, the
couple decided to move there and help
them. That was three years ago.

Toshio has been working on the farm

to supplement their income while

he launches a small business in web
design. Reiko is able to continue her job
remotely, driving into Los Angeles for
monthly meetings.

Reiko knew that pesticides were used on
the farm and asks whether that might
be a problem. Dr. Lopez said yes and
offered to send her information on this.

4

Pesticides and
fertility

Pesticides and fertility

Many different types of pesticides have been
associated with decreased sperm quality in
men, including organophosphate pesticides,
pyrethroids, atrazine, and others. Some
pesticides have also been associated with
female infertility.

Influences on male fertility:

In the 1950s chemical companies

developed a soil fumigant known as
dibromochloropropane (DBCP) used on
citrus, grapes, peaches, pineapples, bananas,
tomatoes and soybeans. Early animal studies
repeatedly showed that DBCP was toxic

to testes and sperm, (Sharpe et al.,1995)

yet it continued to be used. As a result

of its use, over 1500 male agricultural

and manufacturing plant workers were
permanently sterilized. U.S. companies
continued to produce DBCP for export

long after the U.S. ban was completed in
1985. DBCP is persistent and despite being
banned over 30 years ago it continues to
contaminate some wells in the Central
Valley of California, requiring water systems
to use special filtration.

Influences on female fertility:

Animal studies of exposure to an
endocrine disrupting pesticide no longer
used in the U.S., methoxychlor, result in
decreased fecundity. It appears to have a
variety of mechanisms of action including
inhibition of ovarian steroidogenesis.
There are a limited number of studies
examining time to pregnancy in women
with exposure to pesticides. DDT, and
it's metabolite DDE, which also have
endocrine disrupting properties, have

Photo: © Banana Link
http://www.bananalink.org.uk
Used with permission

been associated with increased time to
pregnancy. In some studies of female
greenhouse workers, particularly those
with higher pesticide exposures, women
have displayed a longer time to pregnancy.
In a California study of females in a
farming community, decreases in fecundity
were noted with occupational pesticide
exposure, home pesticide use, and living
within 200 feet of an agricultural field.
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Dr. Lopez mentioned other
environmental exposures that
might affect fertility, such as
air pollution, and says there
are some good resources

that she can also send to
Reiko.

Reiko thinks about her

training runs around some of

the major roads, and remembers

the emissions from the trucks
and cars. She wonders how that
might have affected her.

Dr. Lopez suggests that a fertility
specialist may be able to provide

even more information.

Vulnerable populations
and environmental
disparities

4

Air pollution and fertility,

reproductive health

&

Link: ACOG
Evaluating
Infertility

Links:

ACOG American Congress
of Ob/Gyn: Vulnerable
populations and
environmental disparities

FIGO Opinion International
Federal of Gyn/Ob:
Reproductive health
impacts of exposure to toxic
environmental chemicals

Vulnerable populations and environmental disparities

Although exposure to toxic environmental
agents is ubiquitous among all patient
populations, many environmental factors
harmful to reproductive health also
disproportionately affect vulnerable and
underserved populations and are subsumed in
issues of environmental justice.

In the U.S., communities of color are more
likely to live in the counties with the highest
levels of outdoor air pollution and to have
higher exposures to a variety of indoor

(PM 2.5 refers to fine particulate matter in the air.)

Air Pollution and Poverty
in California's Central Valley

PM2.5 and Poverty Both High

" PM2.5 High

Poverty High

High shown as greater than the 75th percentile statewide

Fresno

pollutants, including lead, allergens, and
pesticides than white populations. In turn,
the effects of exposure to environmental
chemicals can be exacerbated by injustice,
poverty, neighborhood quality, housing
quality, psychosocial stress, and nutritional
status.

Map credit: CalEnviroScreen 3.0, Office of
Environmental Health Hazard Assessment

®



http://www.acog.org/-/media/For-Patients/faq136.pdf?dmc=1&ts=20150818T1539151333
http://www.acog.org/-/media/For-Patients/faq136.pdf?dmc=1&ts=20150818T1539151333
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http://www.acog.org/Resources-And-Publications/Committee-Opinions/Committee-on-Health-Care-for-Underserved-Women/Exposure-to-Toxic-Environmental-Agents
http://prhe.ucsf.edu/international-federation-gynecology-and-obstetrics-figo-opinion-reproductive-health-impacts-exposure
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Meanwhile, Dr. Lopez suggests
that Reiko consider cutting down

on intense exercise, but when +
she is training include a higher Endometriosis
caloric intake of healthy food. She treatment

stressed that Reiko should return
to her regular healthy diet when
not in training.

Dr. Lopez recommends a diagnostic
laparoscopy to determine if Reiko
has endometriosis. If she does, Dr.
Lopez says that Reiko could consider
treating her endometriosis and
describes what that might entail.

The usual next step would be for
Reiko and her husband to see a
reproductive endocrinologist/fertility
specialist.

Dr. Lopez said she could recommend
someone as Reiko got up to leave.

Reunion
Home

Help Page

Asthma

Endometriosis Treatment

The most effective treatment of infertility
associated with endometriosis is laparoscopic
surgery that removes the endometriosis and
associated scar tissue in the pelvis. In a recent
Cochrane Review, there was moderate quality
evidence that both live births or ongoing pregnancy
rates and clinical pregnancy rates were higher

after laparoscopic surgery than after diagnostic
laparoscopy alone (Brown & Farquhar, 2014),
particularly when pregnancy is attempted promptly

after surgery (Lee et al., 2013). 6

References

Go Back
<_




A Story of Health Help Page | Reunion | Asthma | Cancer Learning/ Diabetes | Cognitive | References | Go Back
Home (Childhood | Developmental Decline —
Disabilities

INFERTILITY Reiko & Toshio’s Story e

When Reiko went home, her
head was spinning. She thought
that she was doing everything she
could to get pregnant, so hearing
Dr. Lopez’s suggestions and
concerns was a bit overwhelming.

She couldn’t wait to talk with
Toshio.

Reiko and Toshio spent a long
while discussing the appointment
with Dr. Lopez.

They then had a nice relaxing
dinner with Toshio’s parents.

Reiko was missing her family
back in Japan but was going
to call her sister that evening
to tell her all about what was
happening and ask her advice.
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In the next few days, after Reiko
speaks more to Toshio and to her sister,
she decides to have the laparoscopy.
She calls Dr. Lopez and schedules it for
a month later after she participates in
her next mini-triathlon.

A month later...

Diabetes

When Reiko goes to Dr. Lopez for
the laparoscopy she tells her that she
placed second in her age group in
the triathlon, the best she had ever
done. Dr. Lopez congratulates her
but reminds her about considering
changes to her activity routine.
Reiko says she had been thinking
about that and had decided to get
back to yoga on a regular basis,
which she had practiced before.

Dr. Lopez performs the laparoscopy
and informs Reiko that she does not
have endometriosis. Reiko is happy

to hear the news as is Toshio who is
waiting for her in the reception area.

On the drive home they decide to
make an appointment with Dr. Patel,
the fertility specialist recommended
by Dr. Lopez.
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Reiko and Toshio are able to
get an appointment three weeks +

later with the fertility specialist
Dr. Patel. The first thing Dr. Patel
does is take a thorough medical

Occupational
influences on female
reproductive health

history from Reiko and Toshio,

including questions about

-+

occupations now and in the past.

She orders lab tests as part of

their initial visit.

Dr. Patel was recommended by
Dr. Lopez because of her training
in environmental influences on 4

Occupational
exposures and male
reproductive health

Link to credit

health, and because she regularly

consulted with the regional
Pediatric Environmental Health

Spec1alty Unit (PEHSU) that also

More information about the PEHSU network

The Pediatric Environmental
Health Specialty Units (PEHSU) are
a source of medical information
and advice on environmental
conditions that influence
children’s health. PEHSU's are
academically based, typically at
university medical centers, and
are located across the United
States, Canada and Mexico. These
PEHSU’s form a network that is

For clinicians: Safety
Data Sheets

4

information about
HSU network

PEHSU

‘ Pediatric Environmental
AY Health Specialty Units

Because children’s environmental
health covers a wide variety of
issues, the PEHSU network has
experts in pediatrics, allergy/
immunology, neurodevelopment,
toxicology, occupational and
environmental medicine, nursing,

Occupational influences and male reproductive health

Examples of Workplace Exposures Affecting Reproductive Health

Site of Action

| Examples

Neuroendocrine

Low Hormone Levels

Some reproductive hazards can change the level of hormones in a
man’s body. This could affect how sperm are made or the man’s sexual
performance.

insecticides, lead, organophosphate,
DDE, manganese, phthalates

Testicles

Sperm Concentration

Some reproductive hazards can stop or slow the actual production of
sperm. This means that there will be fewer sperm present to fertilize an
egg; if no sperm are produced, the man is sterile

lead, diesel exhaust, pesticide, bisphenol
A, organophosphate, chromium,
paraquat/malathion

Sperm morphology

Reproductive hazards may cause the shape of sperm cells to be
different. These sperm often have trouble swimming or are unable to
fertilize the egg.

insecticides, lead, carbon disulfide,
pesticide, bisphenol A, petrochemical,
carbofuran, nickel

Sperm Genetics

Some reproductive hazards can affect the genetics (DNA) found in
sperm. The genetic information, or DNA, stored in these chromosomes
determines what we will look like and how our bodies will function.
Radiation or chemicals may cause changes or breaks in the DNA. If a
sperm's DNA is damaged, it may not be able to fertilize an egg; or if it
does fertilize an egg, it may affect the development of the unborn baby.

phthalate, styrene, organophosphate,
carbyl, fenvalerate, lead, benzene

Accessory Sex Glands

Toxicant in Semen

Hazardous chemicals may collect in the epididymis, seminal vesicles,
or prostate. These chemicals may Kill the sperm, change the way in
which they swim, or attach to the sperm and be carried to the egg.

lead, trichloroethylene, boron, cadmium

Semen Volume

On average a man ejaculates about 3/4 of a teaspoon of semen. Some
exposures may reduce this to less than 1/2 teaspoon. This may result
in the fluid not transporting the sperm to the cervix (opening to the
womb.)

lead, organophosphate,
paraquat/malathion

Sperm Viability

Sperm have to swim through much of the woman'’s reproductive tract.
Slow or not swimming sperm reduces the number of sperm available
for fertilization.

carbon disulfide, bisphenol A, lead

he PEHSU network

Sperm Motility

Sperm have to swim through much of the woman's reproductive tract.
Slow or not swimming sperm reduces the number of sperm available
for fertilization.

insecticides, diesel exhaust, lead, carbon
disulfide, phthalate, pesticides, bisphenol
A, fenvalerate, petrochemical, welding,
N,N-dimethylformamide, abamectin,
paraquat/malathion

Sexual Function

Libido
Some exposures may reduce the man’s sex drive or libido. This could
result in not having intercourse during the women’s fertile time.

carbon disulfide, bisphenol A

Erectile Function
If an exposure reduces the feeling in the penis the man may not be
stimulated enough to ejaculate.

bisphenol A, bicycle saddles

. f i . - ags - b- d
capable of responding to requests and other specialized areas Penis Sensitivity - . icycle saddles
: . . . If an exposure reduces the feeling in the penis the man may not be
for information throughout They also have experts in obstetrics stimulated enough to ejaculate.
North America and offering and gynecology to address Ejaculatory Function bisphenol A

advice on prevention, diagnosis,
management, and treatment of

preconception and prenatal
health.

If an exposure limits the ejaculation process sperm may not reach the
cervix (womb opening) and cannot get to the egg.

CDC's “Reproductive Health and the Workplace” based on and used with permission from:
Schrader SM, Marlow KL. Assessing the reproductive health of men with occupational
exposures. Asian J Androl 2014;16:23-30

O

environmentally-related health
effects in children.



http://www.pehsu.net
https://www.cdc.gov/niosh/topics/repro/mensworkplace.html?s_cid=3ni7d2TW-Repro-Health-6.2017
http://oehha.ca.gov/prop65/background/p65plain.html
http://web.doh.state.nj.us/rtkhsfs/indexfs.aspx
http://web.doh.state.nj.us/rtkhsfs/indexfs.aspx
http://www.healthandenvironment.org/tddb
https://www.epa.gov/toxics-release-inventory-tri-program
https://www.cdc.gov/niosh/topics/repro/mensworkplace.html?s_cid=3ni7d2TW-Repro-Health-6.2017
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During the course of the history
Toshio tells Dr. Patel that he

Electromagnetic exposure and male fertility

. CIldS o OOd deal Of hlS e G Exposure tp electromagnetic radiation comes
b & from a variety of sources. Figure 6.1: The electromagnetic
the laptop each day . Frequencies above the visible spectrum include spectrum’
. UV light, x-rays, and gamma rays. Microwaves, i
Electromagnetic radio frequency (e.g., from cell phones, wi-fi) and

. exposure and extremely low frequency radiation (e.g., from

Dr. Patel informs them, though male fertility electrical appliances) lie below the infrared B
AR frequency. Health risks associated with exposure P
controversial, there are some to higher frequency X-rays are of course well
potential concerns related to known. However, until fairly recently, risks
. from exposure to lower frequency radiation

low-frequency electromagnetic were considered by most authorities to be

e minimal except from excessive tissue heating

I’adlathIl. after prolonged exposures. However, over
the past 20 years, newer data have led the
International Agency for Research on Cancer
(IARC) to categorize extremely low frequency
electromagnetic fields (ELF-EMF) as possibly
carcinogenic to humans, based on an association
between higher exposures from proximity to
power lines and increased risk of childhood
leukemia in some studies. IARC also classifies
radiofrequency EMFs (from cell phones and
related technology) as possibly carcinogenic to
humans, based on increased risk of certain kinds
of brain tumors associated with wireless phone
use in some studies.

With respect to reproductive health effects, many
epidemiologic studies show that scrotal heating )
is associated with decreased semen quallty This . From Wikipedia http: / /en wildpedia org/wiki/File:Elec-
was also demonstrated in a an experimental tromagnetic-Spectrum. svg

study (Wang et al., 2007). However, a number of
animal studies and some human data conclude
that prolonged exposure to low frequency
magnetic fields, independent of thermal heating,
can result in impaired sperm quality. In one study
(Avendano, 2012), exposure of sperm ex vivo to

a wireless internet-connected laptop decreased
motility and induced DNA fragmentation by a
non-thermal effect. Results of epidemiologic
studies of examining semen quality in men
exposed to radio frequency radiation from cell

viability (Adams, 2014). Another meta-analysis
found no significant effects of cell phone use on
semen quality despite adverse findings from in
vitro and animal studies (Liu, 2014). Although
the clinical effects of EMF on sperm quality
independent of heating remain uncertain and
somewhat controversial, these exposures are
relatively easy to reduce by using hard wired
internet access when possible, keeping laptops

phone use give inconsistent results. One meta- OE:n:(:S.I; f#g'gg usoes,_ta_\gg gnvo;dr:;lg c:crl?élgg cell
analysis of ten studies found mobile phone use P : position in p P .
associated with reduced sperm motility and
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They discuss a range of other
possible environmental exposures
including endocrine disruptors.

Dr. Patel says she will have the
test results in about a week, so

they set up another appointment.

Watch: Little Things Matter:
The Impact of Toxins on the
Developing Brain

Dr. Bruce P. Lanphear, MD MPH

Professor, Simon Fraser
University

4

Bisphenol A (BPA)
and how it can
mimic estrogen

4+ Example: DES

-+

Bone disrupting
chemicals: Fatty
bones and
osteoporosis

+

Parabens and
reproductive
health

Little Things Matter

The impact of toxins

on the developing brain

Dr. Bruce Lanphear, MD, MPH

%ﬁm Simon Fraser Un\ﬁ -

Estrogen, DES and BPA
and how it can mimic estrogen

Bisphenol A (BPA) can mimic estrogen

by attaching to the estrogen receptor HO
in the cell nucleus, although it is
considerably less potent in triggering
estrogenic activity through that

mechanism than the naturally-

occurring hormone.

However, BPA can also attach to and
activate estrogen receptors in the cell
membrane, outside of the nucleus,
where it has potency comparable to
or greater than the natural hormone.

HO

Activation of these cell membrane estrogen
receptors causes a wide range of effects,
including changes in cell division and cell
survival. Further, interactions between the two
mechanisms can lead to enhancement of both.

These observations undoubtedly help explain
why BPA has effects greater than those that
would be predicted if the only mechanism of
action were through activation of the nuclear
estrogen receptor.

Estrogen

Receptor

Response

\

CH;CH,
Diethylstilbestrol (DES)

CH,

CH

CH;
Bisphenol A

HO
Estradiol

One mechanism by which
DES or BPA can act involves
mimicking estrogen and
attaching to the estrogen
receptor.



https://www.youtube.com/watch?v=E6KoMAbz1Bw
https://www.youtube.com/watch?v=E6KoMAbz1Bw
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TESTICULAR DYSGENESIS SYNDROME

Although Toshio is not affected by this,

a number of studies in the US and some
countries in Europe have shown increasing
trends in testicular cancer; declining
semen quality, including lower sperm
counts; and increases in hypospadias (an
abnormality of the penis with the urethral
opening along the underside of the shaft
instead of at the tip) and cryptorchidism
(undescended testes).

Prenatal Phthalate Exposure: Effect on AGI (anogenital distance) in boys

Prenatal Phthalate Exposure: Effect
on AGI (anogenital distance) in boys

14

® Phthalate score 0-1
A Phthalate score 2-10
m Phthalate score 11-12

Testicular germ cell cancer arises from primordial germ

cells that escaped fetal differentiation. Hypospadias and p—
cryptorchidism result from incomplete masculinization of . 2 3
the reproductive tract during fetal development. It has S~
been proposed that each of these represent different Prenatal =
manifestations of the same underlying condition called Phthalate =
testicular dysgenesis syndrome (TDS). Exposure: ~ <
n _ _ Effect on AGI — A&g. RGN A
Clinical evidence of this syndrome comes from the (anogenital (L) TR e AL i
observation that males with rare genetic abnormalities distance) in boys <L A /%

that cause testicular dysgenesis are at higher risk of
testicular cancer, often combined with cryptorchidism and
hypospadias.

But the majority of cases of these abnormalities occur
in individuals without known underlying genetic
abnormalities and the cause remains unclear. Moreover,
countries with higher incidence of testicular cancer,
such as Denmark, tend to have higher prevalence of
cryptorchidism, hypospadias, and poor semen quality.

15 20 25 30
Boy's age (months)

Graphic: Used with permission from Swan et al. Decrease
in anogenital distance among male infants with prenatal
phthalate exposure. Environ Health Perspect. 2005 Aug;
113(8): 1056-1061.

Thus, scientists have looked for environmental factors that
may help explain the observations.



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1280349/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1280349/
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Even though Dr. Patel had done
her best to reassure them, Reiko
and Toshio were nervous as they
drove to their next appointment.
What if there was nothing Dr. Patel
could recommend to help them?

When they get to her office she
tried to put them at ease and told
them about some key test results.

3

Key test
results

KEY TEST RESULTS
Reiko’s results Toshio’s results

An analysis of Reiko’s hormones  An analysis of Toshio’s semen sample shows a

showed that she has low levels lowered sperm count.

of certain hormones such as FSH

(FSH 4 miu/ml) and LH (4 miu/ml)* Normal Range Toshio’s Result High Likelihood
which might be from her strenuous of Infertility
exercising and a low percentage

of body fat.

*FSH — follicle stimulating hormone - a Sperm Density/ | > 15 million 13 million <10 million
hormone from the pituitary gland that Count sperm/milliliter | sperm/mL sperm/mL
stimulates growth of immature ovarian
follicles, among other functions

LH - Leutinizing hormone — a hormone
from the pituitary gland which in
women helps regulate the menstrual
cycle and ovulation.

Sperm Shape

Sperm Motility

Note: Sperm counts will vary from individual to individual and test to test .
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They discuss the meaning of the

Asthma References

Fertility diet
test l’CSlll'CS. In otherwise healthy women
who are having difficulty

. s, o Table 2. Baseline Characteristics by Quintiles of the “Fertility Diet” Score
Dr. Patel makes some initial recommen- conceiving because of ovulatory err T
dations to Reiko and Toshio: dr'f”de“' certain eliziiny — T T
C an‘ges_may €lp Increase Agel) a1 s 36 326 329
e [dllhesdenprenes. REh I
. n r r Monounsaturated fat 11.6 11.7 11.6 11.6 12.0
For Reiko: a “fertility diet” patternand T T T
Total protein (% of calories) 199 195 192 19.0 18.4
lifestyle factors associated with Animal protein 155 14.8 14.2 138 128
= Decrease the amount of weekly + improved fertility. i s st o
. T(.)tal ﬁbfill;il: iﬁ/(eix ‘1)5.9 ;7.‘3 };8'} :.1;8‘) 20(7]
€XCErcise. Fertility diet A prospective study of over hth;tld:l; (fewiflgg//&%z) :i» EZ EZ ;E ?ﬁ?
. . igl -.a zfll'y ser\imgs .) ‘)2:5 5 :&; ) ‘ _)
« Increase calorie intake with health Link to reference S EEEE 1 L 1o
y L a hIStOFy of Infertlh‘ty who tried Nonheme iron 14.5 218 305 411 533
. . P L T Multivitamins (tablets/d) 0.08 0.29 0.49 0.70 0.93
fOOdS, to aChICVC e Welght Of 120 Table 2. Baseline Characteristics by Quintiles of the “Fertility Diet” Score
pounds. Quintile of “Fertility Diet” Score
Enlarge Table 2
. 9 1 (Lowest) 5 (Highest)
FO?" TOSI?ZO.’ Characteristic (n=3,426) 2 (n=4,124) 3 (n=3,012) 4 (n=3,842) (n=3,140)
. . Age (y) 32.1 32.5 32.6 32.6 32.9
= Be sure to use safe apphcatlon Tosfaillfatt(Og foft calories) iﬁl)g ?(1)3 ??Z fgg fig
. . . aturated fa d . . . .
practices when working with Monounsaturated fat 1.6 1.7 116 116 12.0
. . Polyunsaturated fat 5.2 5.3 5.4 54 5.7
pCSthIdGS. Transfat 1.7 1.6 1.6 1.5 1.4
Total protein (% of calories) 19.9 19.5 19.2 19.0 18.4
- Take an omega 3 fatty acid e N
1 Total carbohydrates 50.5 50.4 50.9 51.0 50.8
Supplement SUCh aS ﬁSh Oll Total fiber intake (g/d) 15.9 17.3 18.3 18.9 20.0
and a multhItamln. Look for Dietary glycemic' index 54.4 54.2 54.0 53.8 53.7
Low-fat dairy (servings/d) 2.0 1.7 1.7 1.6 1.3
SUpRIomES (el e beor e £ i " =
. oOtal 1ron 1mmtake g o o 5 5 o
tested fOI' contaminants and Eem}f iron lé 21-é 33; 1.0 ég
onheme iron 14. 1. . 41.1 53.
Ssay o mercury free. ” Note: Multivitamins (tablets/d) 0.08 0.29 0.49 0.70 0.93
. . Alcohol (g/d) 2.1 9.7 2.9 3.0 3.4
there is no regulatlon of Coffee intake 2 cups/d or more (%) 20.8 24.7 94.9 92.9 23.8
h 1 Current smoker (%) 8.2 8.1 7.5 58 6.3
these supplements. Body mass index (kg/m’) 24.1 23.9 24.0 23.8 23.7
Physical activity (min/d) 24 24 28 29 32
Cycles 40 days or more (%) 3.8 3.4 3.7 3.2 3.1
+ Nulliparous (%) 22.2 23.5 24.8 23.1 21.6
Recent contraceptive use* (%)
Oral contraceptives 21.9 19.7 15.7 13.8 10.4
Link: Pesticide Safety Rules for Other hormonal contraceptive® 0.3 0.2 0.3 0.2 0.1

Intrauterine devices 1.1 1.4 1.1 1.0 0.9

Farmworkers = cal' EPA: Two or more contraceptives 11.7 11.6 12.2 12.0 12.4

http://www.cdpr.ca.gov/docs/whs/pdf/hs1587.pdf Data are means unless otherwise specified. Q

*Two years before the first event was reported.
T Injectable or implantable progestins.



https://www.ncbi.nlm.nih.gov/pubmed/17978119
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Dr. Patel also suggests Reiko needs therapy to
begin ovulation.

Go Back
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The first step would be for her to change her
exercise regimen, gain weight, and even see

a therapist to deal with stress if that is an
issue. If her weight increases she’ll likely start
ovulating.

For many women, including those with
polycystic ovarian syndrome (PCOS), the next
step would be to take the oral medication
Clomiphene, or Clomid, a selective estrogen
receptor modulator (or SERM) which increases
the release of GnRH (Gonadotropin-releasing
hormone) which stimulates ovulation.

Reiko, and other women with functional
hypothalamic amenorrhea who have low
estrogen levels, will likely need injectable
gonadotropins (FSH injections) to produce

ovulation, as their brain may not respond
to GnRH.

She also suggests she undergo intrauterine
insemination (IUI) and explains the procedure
and also the costs, which she says may not be
covered by their insurance.

In addition, she also suggests that Toshio
see another clinician in the practice who is a
urologist specializing in male infertility. She
says he could probably see him within the
next week.
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They ask Dr. Patel to set up an
appointment with the urologist
and explain that they’d like to
discuss next steps and investigate
insurance coverage before they
make any decisions on how to
proceed.

Go Back
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Toshio is indeed able to see

the urologist Dr. Richardson
within the week and undergoes

a thorough history, physical
exam and blood work to look for
endocrine (hormonal) causes of a
low sperm count.

The urologist offered a test to
look for DNA damage in Toshio’s
sperm, but this test was not
covered by his insurance.



A Story of Health Help Page | Reunion | Asthma | Cancer Learning/ Diabetes Infertility | Cognitive | References | Go Back
Home (Childhood | Developmental

INFERTII_ITY REIko & Toshlors Story Leukemia) | Disabilities

Decline —




A Story of Health

INFERTILITY Reiko & Toshio’s Story

Meanwhile the couple does more
research about infertility and
afterward decide to take some
additional steps.

Toshio talks with his parents and
tells them his concerns about

using pesticides on the peach farm,
especially since they are trying to
have a child. He shows them some
studies about pesticides and health.

Toshio says that if he is going to be
taking over the farm full time he
wants to try to convert to organic
production. He has been following
trends showing that organic
produce and fruit are popular with
consumers and highly marketable,
even though organic production
presents new challenges.

His parents agree to introduce
Integrated Pest Management (IPM)
at the peach farm as a first step,
and to work with him for a full
transition.

4

Integrated pest
management (IPM)

Links:
Source: What is Integrated Pest

Management?

University of California, Davis

Image source: Wikipedia

More Resources:

Pesticides: EPA - Integrated
Pest Management

Bio-integral Resource Center
(BIRC)

Pesticide Action Network
(PANNA)

University of California
— Pesticide Application

Equipment
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Integrated Pest Management

Integrated pest management (IPM), is a
process used to solve pest problems while
minimizing health risks to people and the
environment. It can be used in all settings,
from urban to agricultural, and focuses
on long-term prevention of pests by
managing the ecosystem.

In IPM, monitoring and correct pest
identification help determine whether
management is needed.

IPM combines management approaches for :
greater effectiveness:

Biological control

The use of natural enemies—predators,
parasites, pathogens, and competitors —to
control pests and their damage.

Cultural controls

Practices that reduce pest establishment,
reproduction, dispersal, and survival. For
example, changing irrigation practices can
reduce pest problems, since too much water
can increase root disease and weeds.

Mechanical and physical controls
To kill a pest directly or make the
environment unsuitable for it. Traps for

Source: What is Integrated Pest Management?
University of California, Davis.

\

Watch: Epitaph
for a Peach

From Huell Howser California’s
Gold Archive, presented by
Chapman University

(long - 28 min.)

Image source: Wikipedia

rodents are examples. Physical controls
include mulches for weed management, or
barriers such as screens to keep birds or
insects out.

Chemical control

In IPM, pesticides are used only when
needed and in combination with other ap-
proaches for more effective, long-term con-
trol. They are selected and applied in a way
that minimizes their possible harm.

O
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https://blogs.chapman.edu/huell-howser-archives/2010/11/08/masumoto-family-farm-californias-gold-12008/
https://blogs.chapman.edu/huell-howser-archives/2010/11/08/masumoto-family-farm-californias-gold-12008/
https://en.wikipedia.org/wiki/Integrated_pest_management#/media/File:IPMtrap4854.JPG
http://www2.ipm.ucanr.edu/WhatIsIPM/
https://www.epa.gov/safepestcontrol
https://www.epa.gov/safepestcontrol
http://www.birc.org/
http://www.panna.org/.
http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn74126.html#EQUIPMENT
http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn74126.html#EQUIPMENT
http://www2.ipm.ucanr.edu/WhatIsIPM/
http://www2.ipm.ucanr.edu/WhatIsIPM/
https://en.wikipedia.org/wiki/Integrated_pest_management#/media/File:IPMtrap4854.JPG
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Toshio also starts using his laptop
computer on a table, not on his
lap, and starts to take fish oil
supplements and a multivitamin.

Reiko commits to her yoga routine
and also to practicing meditation,
and decides to decrease her intense
exercising.
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When the ultrasound indicates that
the follicles have matured and Reiko
is ovulating, Dr. Patel is able to
proceed with the IUL.

Go Back
<_

Toshio’s sperm is prepared and
sterilely placed in Reiko’s uterus
with a syringe.

Dr. Patel assures Reiko she can
resume her normal activities after

the IUL
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After two more cycles of IUIL, and no
pregnancy, they start to feel discouraged.

Toshio and her family urge her to
continue.

After the fourth cycle she has a positive
pregnancy test!

When they hear the good news, they
rush to tell Toshio’s parents, and Reiko is
already texting her sister with the good
news that she will be an aunt in the next
year. They ask them to keep the news
confidential until they are ready to tell
others.

Over the next few weeks they spend
time learning about the stages of growth
of the fetus and review all the prenatal
health recommendations that they can
incorporate into both of their daily
activities.

Watch: The
Epigenome at

a Glance

University of Utah, Genetic

Science Learning Center
(2 min.)

o Embryo Development

Embryo development

The placenta - vital
to human survival

THE PLACENTA

A VITAL ORGAN FOR BABY, MOM, AND SCIENCE

Link: NICHHD/NIH
Human Placenta Project

<= enlarge graphic

Links: What is the placenta?

A temporary organ linking mother and fetus —brings nutnents and
ARHP Environmental oxygen to the fetus and moves harmful waste and materials away.
Impacts on Reproductive ; e
Health " ‘ '
CHAMACOS Oxygen Nutrients Protection
Environmental A
Health Kiosk :

What does the placenta do?

» It performs multiple functions,
acting as the lungs, kidneys, and
lver, and the gastrointestinal,
endocrine, and immune systems
for the fetus.

An interactive, touch-screen,
audio-visual tutorial to learn
about environmental hazards
in English and Spanish.

» It produces hormones to
help maintain pregnancy and ‘ ’
support fetal development.

Watch: Epigenetics

Mark Miller MD, MPH
(2 min.)

» It protects the fetus from the
mother’s immune system.

>
]

The epigenome is a set of factors (DNA
methylation, histone modifications, microRNA

6

Understanding the fundamentals of embryo
and fetal development is important when as-
sessing the effect of environmental chemicals

- The placenta - vital to human survival

Go Back
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Different organ systems develop at different
times and at different rates. For example, the
nervous system is one of the first to beqin

Why is the placenta so important?

» Vital for pregnancy, it plays a big role in pregnancy
outcomes. Problems with the placenta can result in
conditions like preeclampsia, gestational diabetes,
prematurity, and stillbirth.

» It can influence lifelong health.
Problems with the placenta can be a marker, maybe )
even a cause, of later disease of mother and child.

What does science say?

Scientists are still learning what a “normal”
placenta is and how it functions.

Many past studies were limited to analyzing
the placenta after Gelivery.

New technologies may aliow scientists to
safely study the placenta during pregnancy.
Learning more about the placenta could:

» Pave the way for new treatments to
improve the health of mom and baby,
during pregnancy and throughout their lives.

» Provide insights into other important
health issues like organ transplantation and

cancer treatment.
Human Piacenta Project (HPP) Q
http://go.usa.gov/5J3z
Eunice Kennedy Shriver National Ire
C of Child Health and Human Dev copc wm

O Paer s PRORcE. PR BK SN, NSO, 4 A

to the mother s Iong term r|sk for vascular and
metabolic diseases later in life.

close window
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http://cerch.org/communityoutreach/prenatal-kiosk/
http://cerch.org/communityoutreach/prenatal-kiosk/
http://learn.genetics.utah.edu/content/epigenetics/intro/
https://www.youtube.com/watch?v=tIHmNIEvrpI&t=3s
https://www.nichd.nih.gov/research/HPP/Pages/default.aspx
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Resources

We have linked to many
useful resources in each
story relevant to a wide
range of audiences,
including clinicians. To
quickly access resources
on specific topics in each
story, use the Bookmarks
toolbar on the left (which
you can open or close), or
return to the Help page
for more details on other
eBook features.

Bookmarks

Additional resources to help
prevent disease and promote health:

Portal to Science Resources: Hundreds of
additional resources on environmental health
including organizations, publications, videos
and more.

Pediatric Environmental Health Toolkit
application for mobile devices

Out of Harm's Way: Preventing Toxic Threats
to Child Development: Fact Sheets in English
and Spanish.

Approaches to Healthy Living: A 4-page
guide on how to avoid toxicants, eat

healthier, reduce stress.

a=|

Healthy Aging: The Way Forward: An
ecological approach to policy level
interventions for healthy aging across the
lifespan.

' Cover
P HELP PAGE

F Introduction

I A Story of Health
T Ecological Health
Framework
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Diseases
P our Stories
P STORY PORTAL - A
Family Reunicn
P ASTHMA - Brett's Story
P CANCER - Stephen's
Story
P LEARNING/

Continuing Education

Pediatric Environmental Health Toolkit Training Module
N

s

Another free CE course on
environmental health offered by
the CDC/ATSDR is the Pediatric_
Environmental Health Toolkit
online course.

Register for Continuing Education
(CE) for A Story of Health for a
variety of health professions.

Free credits are offered by the
Centers for Disease Control and
Prevention/Agency for Toxic
Substances and Disease Registry
at this link.



https://www.atsdr.cdc.gov/emes/health_professionals/index.html#story_health
http://www.atsdr.cdc.gov/emes/health_professionals/pediatrics.html
http://www.atsdr.cdc.gov/emes/health_professionals/pediatrics.html
http://www.healthandenvironment.org/cgi-bin/portal.cgi
http://peht.ucsf.edu/
http://www.psr.org/chapters/boston/resources/in-harms-way-materials-download.html
http://www.psr.org/chapters/boston/resources/in-harms-way-materials-download.html
http://www.agehealthy.org/pdf/guidelines_0926.pdf
http://www.agehealthy.org/pdf/chap9_0926.pdf
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Clinical and personal opportunities to support a
healthy life and reproductive health

THINGS TO CONSIDER:

Learn to cook and eat a
healthy diet

e Take recommended amounts

of folic acid supplement (helps

to prevent birth defects).

e Eat fresh fruits and vegeta-
bles, organic if possible.

e Never microwave your food
in plastic (endocrine disrup-
tors can leach from plastic).

e Avoid trans fats (in
processed foods).

e Limit alcohol intake and
avoid alcohol during
pregnancy.

e Limit or eliminate
sugary beverages.

e Eat more:

» monounsaturated fats (such as

in olive oil, avocados, nuts);

» vegetable protein (such as
in beans, peas, nuts, and
soybeans or tofu);

» high-fiber, low glycemic
carbohydrates (whole
grains, vegetables, whole
fruits, and beans);

» plant sources of iron
such as leafy green
vegetables;

» fish high in omega 3
fatty acids (but avoid
eating fish high in
mercury — see fish
guide resources.)

Reduce exposure to
toxic substances

« Reduce exposure to
indoor and outdoor
air pollution including
cigarette smoke.

« Reduce exposure to
toxic chemicals in
products including

those used for household
cleaning and personal
care. Replace with less
toxic alternatives.

« Reduce exposure to lead
in paints and water.

e Eliminate or reduce
pesticide use in home
and lawn/garden.
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For clinicians:
Proposition 65

Links:

Proposition 65

Fact sheets for the

public on Prop 65
chemicals
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For clinicians: Proposition 65

Proposition 65, officially called
the Safe Drinking Water and
Toxic Enforcement Act of 1986,
requires California to publish
a list of chemicals known to
cause cancer, birth defects, or
other reproductive harm. This
list includes approximately 900
chemicals.

Proposition 65 requires busi-
nesses to provide warnings be-
fore knowingly and intentionally
causing a significant exposure to
a chemical on the list enabling
Californians to make informed
decisions. These chemicals can
be in the products that Califor-
nians purchase, in their homes or
workplaces, or released into the
environment.

The Proposition 65 list of chemi-
cals known to cause cancer, birth
defects, or other reproductive
harm can be accessed at the link
at left. Information on the ad-
ministration and implementation
of Proposition 65 is also avail-
able from the California Office
of Environmental Health Hazard
Assessment (OEHHA).

OEHHA

SCIENCE FOR A HEALTHY GALIFORNIA

How can clinicians use the
Proposition 65 List to identify
chemicals that can affect fertility
and reproductive health?

The Proposition 65 List is a
good place to start if a clini-
cian is trying to find out if a
particular chemical can ad-
versely affect fertility or other
aspects of female and male

reproductive health, and ef-
fects on the developing em-
bryo, fetus, or child, resulting
from exposure prior to or dur-
ing pregnancy. Chemicals on
the list are identified by name,
Chemical Abstract Service
(CAS) Registry Number, and the
specific type of reproductive
toxicity caused by the chemi-
cal (female reproductive, male
reproductive, developmental).

Chemicals are added to the
Proposition 65 list on an ongo-
ing basis, as new scientific evi-
dence of reproductive toxicity
becomes available and is evalu-
ated. The list currently includes
more than 300 chemicals that
cause birth defects or other re-
productive harm. These chemi-
cals include pharmaceuticals,
pesticides, ingredients found in
foods, personal care products,
and other consumer products,
tobacco smoke, and chemicals
used in the workplace.

Clinicians can search the Proposi-
tion 65 list to see if a particular
chemical has been identified as
causing reproductive toxicity. In
some cases, documents summa-
rizing the scientific studies which
served as the basis for the listing
of the chemical are available on
the OEHHA website.

Fact sheets prepared for the
general public, with information
on common routes and path-
ways of exposure to listed chem-
icals and suggestions for how to
reduce or avoid exposures, may
also be available on the chemical

of interest.



https://www.p65warnings.ca.gov/
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POLICY RECOMMENDATIONS

In Reiko and Toshio’s story we have

discussed a range of risk factors that may

affect fertility and reproductive health.
Reducing those risk factors may involve
personal choices, but many require
public policy actions.

Policies include legislative and
institutional actions to reduce exposure
to toxic chemicals, improve access to
healthy food, and encourage community
solutions to reduce social stressors,
among others. At right are a few

policy actions recommended to reduce
reproductive health risk factors.

These include exposure to toxic
chemicals, diet, body weight/excessive
exercise, socioeconomics, genetics, and
gene-environment interactions.

4

Regrettable
substitutions

LINK:
The Commons Principles

for Alternatives
Assessment

Regrettable substitutions

When research suggests that a product con-
tains a chemical that is linked to health prob-
lems, there is pressure from within a company,
or from concerned users of the product, to
remove or replace the chemical. If removal is
not possible because the role is essential for
product function, it may be replaced with an-
other with similar functional properties. This
can turn out to be a regrettable substitution
when the replacement chemical has similar or
greater toxic effects.

One example of a regrettable substitute is
bisphenol S (BPS), which replaced bisphenol
A (BPA) in many plastic bottles and food
containers. Although initially poorly under-
stood, scientific studies now show that BPS
has very similar potency and harmful health
effects as BPA.

The good news is that important work

is being done to develop a process for
identifying safer substitutes. Alternatives
assessment is a process for identifying,
comparing, and selecting safer alternatives

es on the job.

» Reduce the use of pesticides ~ » Local governments can
create food policy councils

to give residents a voice on
how best to improve access
to healthy food.

in public spaces, schools,
homes, workplaces and pro-
mote Integrated Pest Man-
agement (IPM).

eI, niIcuiIul ly LASASAN S I

to chemicals of concern based on certain
chemical features including hazard,
performance, and economics. The Commons_
Principles for Alternatives Assessment, (link
at left) developed by the BizNGO, the Toxic
Use Reduction Institute, the Lowell Center for
Sustainability, and Environmental Defense
Fund lists six “Common Principles” that are
key elements of informed decision-making
about the chemicals in a product. They are:

» Reduce hazard.

» Minimize exposure.

» Use best available information.

» Require disclosure and transparency.
» Resolve trade-offs.

» Take action.

They are “common principles” because they
are shared by a broad, diverse group of indi-
viduals from academia, industry and the NGO

community.

meaciuae LUUIISEIIHg oIl eri-
vironmental influences on
health and interventions to
reduce risk in all specialties,
from maternal and child
health to elder care.

» Encourage breastfeeding
through health care and
workplace policies.
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