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A Story of Health

HELP PAGE How to Navigate Our eBook

THE INDIVIDUAL STORIES
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 how
these factors interact.

We also provide links for additional
resources, including actions you can
take to prevent disease, and “tools
you can use.”

RESOURCES INCLUDE videos, slides
with audio commentary, tables,
charts, and graphics. Some ‘pop-
up’ in the story, and some connect
online. Through these links, you
can choose to dig deeper and learn
more. Refer to the icons (above)
for guidance.

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.
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Home (Childhood
Leukemia)

Help Page
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Disabilities

Cancer Learning/

Getting Started

Our eBook Navigation: Click on selections
in the bar at the top of each page to move
between stories, navigate back to this
‘Help Page’, and to find out more in the
References section.

Adobe Acrobat Tools

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.

Note: Navigation features may not work
properly using other pdf reader platforms.

Table of
Contents

Use the sidebar
Bookmark Tools as

a table of contents
to skip to a section
of interest, find your
place, or return to
this Help page.

Diabetes References ¥ Go Back

If you lose your place, use
the ‘Go Back’ selection in the
navigation bar to return to
your previous screen.

Icons

Click on icons that may appear through-
out the stories for pop-ups, videos, and
links to more information as described.
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key watch a
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additional technical details

resources, for health

tools professionals
),

skip this definition

section

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.

You can skip this section
and continue to the Story
of Health introduction.
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A Story of Health

INTRODUCTION

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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A Story of Health

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
social environments.

These environments are further
expressed through such things

as education, housing, nutrition,
access to health care, social supports
and more.

Many of them interact to create the
conditions for health and wellness, or
vulnerability to disease.

©

Watch: Pediatrician
Larry Rosen
addresses the
environment and
family health.

(2 min.)

Lawrence D. Rosen MD
is an integrative
pediatrician and

founder of the Whole
Child Center.
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Complex interactions occur among many
variables and across individual, community,
and societal levels.

"
%y%

nutrition % %\

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 SOCIcty 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
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The ecological health
framework also extends
to the sub-cellular level.



A Story of Health

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.

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

They include:
e Asthma
e Cancer (childhood leukemia)

e Diabetes

e Infertility

e Learning and developmental disabilities

e Cognitive decline
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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.



A Story of Health

A FAMILY REUNION six Stories

This page is your portal to
six stories of health.

It is recommended that
you read through the
introduction first and
then choose stories in
the order you wish.

4

Health professionals can
receive Continuing Education
(CE) for completing A Story
of Health. Click here for
more details.

Choose stories in the order you wish.

Select a disease term to highlight
the affected person. Click the arrow
button to read his or her fictional
story of health.
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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
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Infertility stats source: CDC: National Center for Health Statistics.

Global and US infertility trends graphic: Sun H, Gong T, Jiang Y, Zhang S, Zhao Y, Wu Q.
Global, regional, and national prevalence and disability-adjusted life-years for infertility
in 195 countries and territories, 1990-2017: results from a global burden of disease study,
2017. Aging (Albany NY). 2019; 11:10952-10991

NSFG: Listing | — Key Statistics from the National Survey of Family Growth

Ethnic and racial differences in the prevalence of infertility: national survey of family growth
(NSFG) — Fertility and Sterility.
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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.

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.

She also tells her that 30-50% of women
with endometriosis are infertile. Women
who are infertile are more likely to have
endometriosis than the general population,
with 30-50% of infertile women having
endometriosis (of note, they may have
other reasons for infertility in addition).
Reiko is surprised at these percentages.

Dr. Lopez tells Reiko she will discuss
treatment options with her.

4

Definition:
endometriosis
and infertility

4

Endometriosis,
infertility and the
environment

Watch: Endometriosis
and the Environment

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

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

References

they have endometriosis.

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.
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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

Dr. Lopez wants to explore other
potential aspects of Reiko’s infertility.
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 agrees that exercise is healthy
but explains that intense exercise
combined with Reiko’s thinness is likely
causing her irregular menstrual cycles,

which decrease the chance of pregnancy.

4

Intense exercise
and infertility

Asthma

Reunion
Home

Intense exercise and infertility

References




A Story of Health Reunion | Asthma

INFERTILITY Reiko & Toshio’s Story

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 emale
" 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 | e
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 OOK at norma Endometriosis 6% Anomalies of sperm 10-20%
reproductive system Cervical factor 3% production

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

development.
Other 28% Unexplained 30-40%

+
Environmental influences can also
contribute to infertility.
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INFERTILITY Reiko & Toshio’s Story

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
Wolftfian 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.

4

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
<_

Hypothalamus
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Pituitary
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( Progesterone)
—ogesterone

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
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Life cycle of an ovarian follicle

Destruction of primary follicles by exposures such as polycyclic
aromatic hydrocarbons (PAHs, from fossil fuel combustion) and
ionizing radiation will not result in any immediate effects on

Follicle

fertility (unless all are destroyed), but Sﬂg‘r‘r‘r']i"ri]';g
In the female embryo, leads to earlier onset of menopause. /
Mullerian ducts arise beside ) “ | oLl GUETCRILE
the Wolffian ducts and policles temporary infertility
o ° Secondary
develop into the fallopian Promordial " folices that can become
) Ovarian follicle apparent within a
tUbCS uterus, cervix and Primordial recruitment . Oocytes menstrual cycle for the
> > reserve Follicular
) d th follicles — large antral follicles
Upper vagina, an € ‘ Follicle or may take longer to
Wollfian ducts atrophy. Follicle pool: growth become apparent if
Th 1 . 1 the number of :)r:lrrle;ry or s:cont::ardy
e external genitalia follicles present at —gebaa) v;,r;w ollicles are targeted.
are also identical (Ol’ e s et follicles Fertility resumes as earlier stage
13 : 1) : o 2 S follicles mature and eventually
amblgqous ) U.Iltll S1X WCCkS, COI}SIStlIlg R — reach the pre-ovulatory stage.
of a gemtal tlleI'ClC, gemtal SWCHlIlg, and formation For example, the fungicide
. Ovulation
cloaca. In males, when the testes begin 4 ;’c‘jltl'c‘l‘;’;yvf;‘t';;::?f‘:te"'c:::;ra'
to secrete testosterone, the formation O?cgltesf smaller follicles.
. . . . available for
of male external genitalia is signaled. In Life cycle of fertilization
females) the laCk Of hormone Secretlon an ovarian fO"ICIG Graphic: used with permission and based on: Chan KA,
. . . Tsoulis MW, Sloboda DM. Early-life nutritional effects x
results in female genitalia. Polycystic ovary on the female reproductive system. ) Endocrinol. 2015
+ Feb;224(2):R45-62. Redrawn with additional notes on
Syndrome “intervention points.”

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.

Watch: Environmental Influences on
the Developing Follicles

Ulrike Luderer, MD, PhD, MPH
discusses environmental influences on
the developing ovaries.

Ulrike Luderer, MD, PhD, MPH, Consultant,
Western States PEHSU, Professor, School of
Medicine, Director, Environmental Health
Sciences Graduate Program, University of
California, Irvine
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INFERTILITY Reiko & Toshio’s Story

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.
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Key concept:
Multigenerational
nutrition

== Link to graphic credit

Resources:
CDC: Planning for Pregnancy

CDC: MTHFR Gene, Folic
Acid, and Preventing Neural
Tube Defects

CDC: Preconception care
for women and men

Watch: Preconception
Counseling and
Environment,

Marya Zlatnik MD,
Professor, UCSF
School of Medicine
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development
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Graphic: Adapted and used with permission from Chan KA, Tsoulis MW, Sloboda DM. Early-life
nutritional effects on the female reproductive system. J Endocrinol. 2015 Feb;224(2):R45-62.
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Based on a mixture of human and laboratory animal data. e close window

Couple Images: Centers for Disease Control and Prevention ot

Based on a mixture of human and laboratory animal data.
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Dr. Lopez also gives Reiko some
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information on prenatal care +
for healthy child development,
which she recommends Reiko Prenatal Care

for Healthy

incorporate into her life now that Development

she is trying to become pregnant.

Images: Centers for Disease Control and Prevention

. 2 The fetus can be harmed by environmental 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 C g :
recommendations e Mom’s drinking alcohol, and her exposure to drlpkmg mcludn;g
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,
Resource: environment), and certain polybrominated including folic acid,
CDC: About diphenyl ethers (PBDEs — a family of iodine, and vitamin
Folic Acid 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.
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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. s

Reproductive
health effects
of solvents

&

Reproductive
health effects
of lead

S

3

Key concept:
Unintended adverse
consequences of
improvements to the
environment

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

Director, Program on Reproductive
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Reproductive health effects of solvents

rganic solvents (carbon

based), used to dissolve
other substances, are widely
used in the workplace and at
home. They include dozens of
substances, including ethanol,
toluene, formaldehyde, glycol
ethers among many others and
are used extensively in consumer
products and workplace
manufacturing. Health effects
from exposure to solvents may
include a range of reproductive
health effects, from birth
defects to infertility.

Adverse impacts of alcohol
exposure during fetal
development are well-
recognized and underlie
recommendations to avoid
drinking alcohol during
pregnancy. Depending

on the timing and extent

of prenatal exposure to
alcohol, offspring may have
structural birth defects, usually
abnormal facial features,

and central nervous system
problems, including cognitive
impairment, hyperactivity,
delayed development of motor
skills, and impulsive behavior.
Excessive fetal exposure to
other organic solvents like
benzene, toluene, and xylene—
particularly from maternal
solvent inhalation abuse—

can result in similar adverse
outcomes.

Maternal and paternal
occupational exposures to
organic solvents through

(BU SKF) were apie 1o estimate exposure

inhalation or transdermal
absorption can also increase
the risk of adverse reproductive
and developmental outcomes.
Threshold limit values for
workplace exposures to solvents
and other chemicals, established
by The American Conference

of Governmental Industrial
Hygienists, are intended to be
protective but may be missing,
out of date, or ignored.

In some circumstances, such

as during painting and
remodeling projects, engaging
in certain hobbies, or drinking
contaminated water, organic
solvent exposures in the home
may also be excessive.

Animal studies consistently
show variable effects of organic
solvents on reproduction and
development, depending on
the specific chemical being
evaluated and exposure levels.
Some solvents cause fetal loss
and birth defects in laboratory
animals and some impair male
reproductive function.

to PCE-contaminated drinking water using
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Many, but not all, epidemiologic
studies find reduced fecundity
in couples after either maternal
or paternal occupational
exposure to solvents (Snijder,
2012). A number of studies find
increased risk of spontaneous
abortion among women
occupationally exposed to
organic solvents, including
toluene, perchlorethylene,

and chemicals used in the
semiconductor industry.

Some also find increased risk
of birth defects including

facial clefts after either
paternal or maternal exposure
(Stillerman, 2008). These
findings can help guide
recommendations for couples
seeking to become pregnant
and point to opportunities for
primary prevention of adverse
reproductive outcomes by
making certain that excessive
workplace exposures are
avoided through chemical
substitution, engineering
controls, and personal
protective equipment.

As society turns to innovative
solutions to solve some
environmental problems, it is
important to adequately test
the innovations and to learn
from prior mistakes. We provide
a cautionary tale in the Key
Concept “Unintended Adverse

Consequences.”

neaaing: vnintenaea consequences.

©
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https://www.cdc.gov/nceh/lead/docs/publications/leadandpregnancy2010.pdf
https://www.cdc.gov/nceh/lead/docs/publications/leadandpregnancy2010.pdf
https://youtu.be/ZfZIkNUh3fM

A Story of Health

INFERTILITY Reiko & Toshio’s Story

$= KEY CONCEPT:

CHALLENGES OF CONNECTING
ENVIRONMENTAL EXPOSURES TO OUTCOMES

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 National environmental
health tracking program

e Pesticide Action Network

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

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

e An exposure pathway must be
completed. 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 by which people come
in contact with contaminated air, water,

() ) (] () elNals eldele =1a10 /A = () =

Evidence of Health Effects

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,
ongoing tracking of reproductive and
developmental abnormalities is generally
lacking in the US. Periodically, an agency

People can be exposed to toxicants through air, water, soil, food A
and consumer and industrial products. For example: pts to

Many organochlorine pesticides
(OCP) persist in nature for decades
and accumulate in the food chain.
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).

household items. Exposure can
occur by inhaling or ingesting house
dust contaminated with PBDEs e health
(Johnson et al., 2013). Diet is to

also an exposure route.

Bisphenol A (BPA) is used in the can be
manufacturing of certain plastics hat include
arr:d the II|n|ngI of Ea_n:e(ilc godods.dThls g the use
chemical can leach into food an .
drink and then be ingested. BPA is :?ill*]](l:(tel\(;eto
Polybrominated diphenyl ethers also known to be a reproductive h :
(PBDESs) have also been shown to toxicant (Ehrlich et al., 2012). e Society
disrupt hormone levels. PBDEs are logy to
flame retardants found in various ® patients
ith these

buld be used

y 1

levels over time are typically unknown where infertility may be higher. These maps
and can only be estimated. COUId then be Overlaid Wlth enVironmentaI

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

have occurred in the distant past.
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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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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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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
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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

December 2000.

Source: California Agriculture 54(6):14-19. DOI: 10.3733/ca.v054n06p14. November-
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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.

4

Vulnerable populations
and environmental
disparities

4

Air pollution and fertility,

reproductive health

&
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populations and
environmental disparities

FIGO Opinion International
Federal of Gyn/Ob:
Reproductive health
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Vulnerable populations and environmental disparities

Air pollution and fertility, reproductive health

hough studies of the impact of air

pollution on human fertility are quite
limited, studies have found a decrease
in fertility associated with exposure to
higher levels of air pollution, including
particulates, nitrogen oxides and
sulfer dioxide. Slama et al. studied an
industrial area in the Czech Republic and
found that for PM 2.5, each increase of
10 mcg/m3 resulted in a 22% decrease
in fecundity (the ability to produce live
offspring). Nieuwenhuijsen et al. found
that traffic related air pollution in Spain
was similarly related to a decrease in
fertility rates.

A single large prospective study in the
U.S. has examined risk for infertility
and exposure to ambient air pollution.
This study of over 30,000 women found
a small increased risk for infertility
associated with exposure to higher
levels of particulate matter or living
closer to a roadway, an important
source of air pollution.

In humans, air pollution is associated
with an increase in the failure rate of in
vitro fertilization (IVF). In some studies,
women who smoke (which represents a
very high exposure to particles) require
a longer period of time until conception
as well as more cycles of IVF needed to
achieve conception. In studies of mice,
air pollution has been found to reduce
the number of offspring.

y e counties wi e highes
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 also has a harmful impact
on semen quality. A meta-analysis

of 11 studies found significantly

lower sperm counts in men exposed

to higher vs. lower levels of traffic-
related air pollution (Pizzol D, et al.,
2020). A systematic review of 22 studies
concluded that exposure to air pollution
is associated with sperm DNA damage
and altered morphology and motility
(Jurewicz et al., 2018).

Air pollution exposure during pregnancy
is associated with preterm birth and

low birth weight with more socially
disadvantaged populations being at
greater risk.

Intervention that improved public
health

An innovative example of mitigating the
effects of air pollution from roadways
was undertaken in New Jersey. EZ Pass
electronic toll collection was introduced
to reduce air pollution generated at toll
booths by idling cars and trucks. For
those living within 2 km of a toll plaza
or toll booth, prematurity and low birth
rate births were reduced between 6 and
11% with the introduction of electronic
toll collection. This is an example of
how policies to curb traffic and air
pollution can have significant health
benefits (Currie & Walker, 2011).
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a 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).

Q close window



Asthma References

Learning/
Developmental
Disabilities

Cognitive
Decline

Reunion Cancer Diabetes

Home (Childhood

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.
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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.




Reunion | Asthma References

Home

Go Back
<_

A Story of Health Help Page

INFERTILITY Reiko & Toshio’s Story

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...

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 reccommended
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
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
health, and because she regularly
consulted with the regional
Pediatric Environmental Health
Specialty Unit (PEHSU) that also
offered OB/GYN expertise.

o+

Occupational
influences on female
reproductive health

-+

Occupational
exposures and male
reproductive health

Link to credit
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For clinicians: Safety
Data Sheets

i
Introduction to the
PEHSU network.

For more information
visit pehsu.net.
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Occupational influences on female reproductive health
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hough the reproductive and
developmental health risks of some

chemicals, physical, and biologic agents

or limitations. Some women have
been excluded from certain jobs that
involve exposure to reproductive and

are known, for many there is only limited developmental toxicants. Excluding large
knowledge or none at all. Thus, there may classes of workers, such as women of
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For Clinicians: Safety Data Sheets

f there is a concern about potential
occupational or environmental
exposure or illness, a Safety Data
Sheet (SDS) can be helpful. The
SDS is required by OSHA to list the
physical and chemical characteristics
of the product, precautions
for safe product handling, and
health hazards from exposure to
the product. They are useful for
identifying chemicals but
are difficult to comprehend.

A review of scientific literature over
15 years regarding the accuracy,
comprehensibility and use of SDS's
in the workplace concluded that

“a number of common themes
merqged regarding inaccuracies,

More information about the

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 and Canada. These PEHSU's
form a network that is capable

of responding to requests for
information throughout North
America and offering advice

on prevention, diagnosis,
management, and treatment of
environmentally-related health
effects in children.

3
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Still, the SDS can be a starting place: *nd
m For a workplace exposure, ask your at
employer for the SDS and bring it ‘
to your health care provider for e
interpretation and discussion.
onal

For a chemical in a consumer product,
erfect

phone the manufacturer and ask for ' on

a list of all chemicals in the product

and for any SDS that might be ¥)-

available. If the ingredient is listed as  -educe
onal

PEHSU network as

PEHSU -

‘ Pediatric Environmental
AN Health Specialty Units y

Kics
eful

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,

and other specialized areas.

They also have experts in obstetrics
and gynecology to address
preconception and prenatal

health. Q
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During the course of the history
Toshio tells Dr. Patel that he
spends a good deal of his time on
the laptop each day.

Dr. Patel informs them, though
controversial, there are some
potential concerns related to
low-frequency electromagnetic
radiation, and she recommends
Toshio not hold his laptop on his
lap while working on it.

4

Electromagnetic
exposure and
male fertility
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Electromagnetic exposure and male fertility

Exposure to electromagnetic radiation c
omes from a variety of sources.

requencies above the visible spectrum include

UV light, x-rays, and gamma rays. Microwaves,
radio frequency (e.g., from cell phones, wi-fi) and
extremely low frequency radiation (e.g., from
electrical appliances) lie below the infrared
frequency. Health risks associated with exposure
to higher frequency X-rays are of course well
known. However, until fairly recently, risks
from exposure to lower frequency radiation
were considered by most authorities to be
minimal except from excessive tissue heating
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 quality. This
was also demonstrated in a an experimental
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
phone use give inconsistent results. One meta-
analysis of ten studies found mobile phone use
associated with reduced sperm motility and

]:igure 6.1: The elec-troluagnetic

E
sp ectrum

*
From'W il!i}:-edi:l ]11:|:P S fen .v.'il!:i.Pedia org/ wild /File:Elec-
tromagnetic-Spectrum. svg

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
on a desk during use, and avoiding carrying cell
phones in the on position in pants pockets.

Go Back
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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
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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

marhanicm than tha natiiralhi-
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Bone disrupting chemicals: Fatty bones and osteoporosis
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Parabens and reproductive health

Parabens are a family of
chemicals that are widely used
in pharmaceuticals, food, and
personal care products and
cosmetics for their antimicrobial
and preservative properties
(NTP, 2005). Methyl, ethyl,
propyl and butyl forms are
commonly used and are short
lived in the human body. In
animal studies, parabens have
been demonstrated to have
both weak estrogenic and anti-
androgenic effects (Chen et al.,
2007; Vo et al., 2010). Women
who use lotions, shampoos and
conditioners, and cosmetics have
been demonstrated to have
greater than 70% increased
mean urinary concentrations of
parabens (Fisher et al., 2017).
In the same study, >50% of the
women tested had parabens
found in their breast milk.

In rodents, there is some
evidence that parabens disrupt
primordial follicle activation,
resulting in fewer follicles

at more mature stages of
development, and alter ovarian
expression of enzymes involved
in sex steroid synthesis (Ahn et
al., 2012; Lee et al., 2017).

Though the epidemiologic
literature on the health

effects of parabens is limited,

a well conducted study of

501 couple’s preconception
parabens exposure on fecundity
found that women with

high exposure to ethyl- and
methylparabens had a 34%
reduction in fecundity (Smarr et
al., 2017). When including both
partners in couples with similar
concentrations the reduction

in fecundity was similar
indicating that the women’s
exposure was the key factor in
reducing fecundity. In a separate
study, propylparaben but not
methylparaben or butylparaben
levels were associated with
markers of reduced ovarian
reserve (Smith et al., 2013).
Urinary parabens were not
associated with outcomes of
in-vitro fertilization treatments
in women undergoing infertility
treatments (Minguez-Alarcén et
al., 2016).

Given this developing evidence
of possible impacts on fertility
of parabens chemicals those
considering pregnancy may wish
to avoid them if possible.

©

1evelopmental and homeostatic

»ntrols over adipogenesis

1d energy balance” (Grun &
lumberg, 2006). What does fat
ave to do with bone? The same
:ll, called progenitor cells, can
yrm both fat cells (adipocytes)
1d bone cells (osteoblasts).

nd, if these progenitors are
imulated to form fat by certain
wvironmental obesogens, they
o not make bone.

uman exposure to EDCs

ich as phthalates, flame
rstardants and organotins may
e compromising the carefully
rchestrated processes that
aep bone healthy by triggering
it cells to be made rather

1an bone cells (Kirchner et al.,
)10; Pillai et al. 2014; Watt &
-hlezinger, 2015). Phthalates
.e. butylbenzyl phthalate and
i-(2-ethylhexyl phthalate)

ave been associated with loss
f bone density and low bone
uality in humans (Min & Min,
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lentify the critical biological
irgets of bone-disrupting
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TESTICULAR DYSGENESIS SYNDROME

lthough 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).

Testicular germ cell cancer arises from primordial germ
cells that escaped fetal differentiation. Hypospadias and
cryptorchidism result from incomplete masculinization of
the reproductive tract during fetal development. It has
been proposed that each of these represent different
manifestations of the same underlying condition called
testicular dysgenesis syndrome (TDS).

Clinical evidence of this syndrome comes from the
observation that males with rare genetic abnormalities
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.

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

o+

Prenatal
Phthalate
Exposure:

Effect on AGD
(anogenital
distance) in boys

o+

Phthalates and
sperm quality
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Prenatal Phthalate Exposure: Effect on AGD (anogenital distance) in boys

tudies in humans and rats show that
prenatal exposure to phthalates
can impact development of the male
genitalia.

The anogenital distance (AGD) is the
distance between the anus and the
genitals. It is normally considerably
shorter in girls than in boys. Two different
measures of AGD have been used in both
sexes, all measure from the center of

the anus to a genital landmark: In males
AGDAS is the distance to the anterior
base of the scrotum and AGDAP is the
distance to the anterior base of the penis.
(Swan et al., 2015).

The anogenital index (AGI) is the AGD/
body weight. It is a fairly sensitive index
of masculinization of male reproductive
tract. Boys with an AGI considerably
smaller than normal are thought to have
undergone incomplete masculinization
of the reproductive system during in
utero development. This may be caused
by insufficient testosterone production or
exposure to an anti-androgen or

In addition to impacts on anogenital
distance resulting from fetal exposures, a
systematic review of phthalates and male
reproductive effects found moderate or
strong evidence of an adverse association
of higher adult exposures with semen

estrogenic agent. Studies that have
measured phthalate levels in women
during pregnancy and AGI in baby boys
have shown an association of higher
phthalate levels with smaller AGI,
suggesting those boys were exposed to
an antiandrogen effect in utero. Some
of these studies have also shown smaller
penile sizes in those boys exposed to
higher phthalate levels.

(o Phthalate score 0-1 .
" Phthalate score 2-10
W Phthalate score 11-12

ENLARGE GRAPHIC

In experimental studies in rodents,
treatment of pregnant rats with
phthalates causes shorter AGD in male

offspring.

associated with increased time to
pregnancy or decreased fecundity.
Lower testosterone levels were
associated with higher exposures to
DEHP. DINP, or DIBP (Radke et al., 2018).

©
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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 got to her office she
tried to put them at ease and told
them about some key test results.

Asthma References

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
test results.

Dr. Patel makes some initial recommen-
dations to Reiko and Toshio:

For Reiko:

e Decrease the amount of weekly
exercise.

= Increase calorie intake with healthy
foods, to achieve a healthy weight.

For Toshio:

« Be sure to use safe application
practices when working with
pesticides.

e Take an omega 3 fatty acid
supplement such as fish oil
and a multivitamin. Look for
supplements that have been
tested for contaminants and
say “mercury free.” Note:
there is no regulation of
these supplements.

-+

Link: Pesticide Safety Rules for
Farmworkers — Cal. EPA

-+

Female fertility diet

Link to reference

+

Enlarge Table 2

-+

Male diet and infertility
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Female fertility diet

In otherwise healthy women
who are having difficulty

PP P VI TG G [T T

Male diet and infertility

Semen quality has decreased
substantially in the last few
decades. According to a recent
meta-analysis that included
more than 185 studies, total
sperm count has declined by
50% to 60% from 1973 to
2011 in Western countries
(Levine, 2017). Exposures

to endocrine-disrupting
chemicals, air pollution or
behavioral factors such as
smoking, alcohol consumption,
or dietary patterns could
contribute to this decline.

In Western countries, dietary
patterns have changed over
the past 50 years with higher
intakes of total calories, meat,
cheese, added fats and sugars,
and refined grains. A number
of observational and occasional
small interventional studies
have examined the association
between specific nutrients and
semen quality. More recently,
the association between
dietary patterns and semen
quality and fertility has been
studied.

A systematic review of 23
studies (including 12 small
RCTs) of nutrition and male
infertility found that higher
consumption of fruits, green
vegetables, fish, chicken,
whole grains, and low-fat
dairy products and decreased

About the graphic

T Injecfable or implantable progestins. :

Table 2. Baseline Characteristics by Quintiles of the “Fertility Diet” Score

Common nutrition-related factors that
may result in male factor infertility

High
caloric intake

Low intake
of PUFA*

High red and
processed meat
consumption

*polyunsaturated fatty acids

intake of red meat, processed
foods, sweets, and high-fat
products have the potential to
improve the quality of semen
parameters (Giahi, 2016).

Another systematic review of
35 observational studies found
that healthy diets rich in some
nutrients such as omega-3 fatty
acids, antioxidants (vitamin

E, vitamin C, -carotene,
selenium, zinc, cryptoxanthin
and lycopene), other vitamins
(vitamin D and folate) and low
in saturated fatty acids and
trans-fatty acids were generally
associated with higher semen
quality parameters. Fish,
shellfish and seafood, poultry,
cereals, vegetables and fruits,
low-fat dairy and skimmed
milk were also generally
associated with higher sperm
quality parameters. A high
intake of alcohol, caffeine, red

Low
antioxidant
intake
High
saturated fat
intake

Low fruits
and vegetables
consumption

meat and processed meat by
males reduced the chance of
pregnancy in their partners
(Salas-Huetos, 2017).

These largely observational
studies indicate that male
fertility may be improved by
following dietary patterns
favoring the consumption of
seafood, poultry, nuts, whole
grains, fruits, and vegetables
while limiting intake of red
meat, processed food, and
refined sugars.

With respect to antioxidant
supplements evidence is
strongest for use in men for
couples undergoing infertility
treatment—although the
specific antioxidants and
doses remain unclear—and
increasing consumption of
omega-3 fatty acids from fish

and nuts.

\ 4

—


https://www.ncbi.nlm.nih.gov/pubmed/17978119
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Dr. Patel suggest treatment to begin ovulation.

References

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 an oral medication such
as letrozole (a non-steroidal aromatase inhibitor
that lowers estrogen production), or Clomid,

a selective estrogen receptor modulator (or

: : Resource:
SERM) which increases the release of GnRH Guideline for the
(Gonadotropin-releasing hormone) which assessment and

& (ot b management of
stimulates ovulation. polycystic ovary

Reiko, and other women with functional syndrome

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.


https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/practice-guidelines/for-non-members/recs_from_the_international_evidence-based_guideline_for_pcos.pdf
https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/practice-guidelines/for-non-members/recs_from_the_international_evidence-based_guideline_for_pcos.pdf
https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/practice-guidelines/for-non-members/recs_from_the_international_evidence-based_guideline_for_pcos.pdf
https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/practice-guidelines/for-non-members/recs_from_the_international_evidence-based_guideline_for_pcos.pdf
https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/practice-guidelines/for-non-members/recs_from_the_international_evidence-based_guideline_for_pcos.pdf
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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.

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.
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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
a environment. It can be used in all settings,

Developmental Decline

Disabilities -
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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: e

Biological control

The use of natural enemies—predators,
parasites, pathogens, and competitors —to

: rodents are examples. Physical controls
control pests and their damage.

include mulches for weed management, or
Cultural controls barriers such as screens to keep birds or

Practices that reduce pest establishment, Insects out.

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

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

%

To kill a pest directly or make the
environment unsuitable for it. Traps for

Watch: Epitaph
for a Peach

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

(long - 28 min.)



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
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/
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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.

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 TUL.
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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

What is the placenta?

A temporary organ linking mother and fetus —brings nutnents and
oxygen to the fetus and moves harmful waste and matenals away.

e
°s O W,
Oxygen Nutrients

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.

Protection

» 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

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

- The placenta - vital to human survival
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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

-,
7~ )
[ ] Eunice Kennedy Shriver National Institute
3 C of Child Health and Human Development
S
Srwactor, AL . Madoos, Y1 Sgong G 0048 SCBOM I Ae B, Placerts, 2500 3094
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to the mother’s long term risk for vascular and
metabolic diseases later in life.

close window



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
https://www.nichd.nih.gov/research/HPP/Pages/default.aspx

Home (Childhood | Developmental

INFERTII_ITY Reiko & Toshi07s Story Leukemia) | Disabilities

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

Decline —




A Story of Health

SOME FINAL THOUGHTS

COMMON THEMES

Although the fictional narratives in A Story of
Health describe the lives of children and adults with
different conditions and diseases — infertility, asthma,
developmental disabilities and childhood leukemia -
common themes resonate. They include:

@ [mportant environmental influences come from
the natural, chemical, food, built, and social
environments.

@ Although there are exceptions, most diseases as
well as good health are the result of complex
interactions among multiple environmental
influences and genetics.

e Early-life experiences, particularly during critical
windows of development, can have profound
beneficial or detrimental lifelong effects, even
into elder years.

® Healthy people and healthy communities are
interdependent. All people do not have equal
access to nutritious food, clean air and water,
safe workplaces, healthy housing, green spaces,
peaceful neighborhoods or quality health care.

® Preventing disease and promoting health require
actions and commitments from the individual,
family, community and society. Health promoting
public policies are necessary to make healthy
living available to all people.
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Bookmarks

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.

Continuing Education

Register for FREE 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.

Cognitive | References
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http://peht.ucsf.edu/
https://www.atsdr.cdc.gov/emes/health_professionals/index.html#story_health
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healthy life and reproductive health 4

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);

For clinicians:

» plant sources of iron Proposition 65
such as leafy green

vegetables;

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

Links:

Proposition 65

Fact sheets for the
public on Prop 65
chemicals

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

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

SCAENCE 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.
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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
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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).

e, 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. Q

meciuae (.UUIISEIIHg 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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