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Executive Summary

This booklet updates and replaces two
documents prepared by The Department of
Labor & Industries’ Safety & Health
Assessment & Research for Prevention
Program (SHARP) in 1991 “Workplace
Hazards to Reproductive Health — A
Resource for Health Care Providers, Health
and Safety Personnel, and Employers’ and
“Workplace Hazards to Reproductive Health
— A Resource for Workers.”

Our goa was to provide an up-to-date
review of reproductive and developmental
issuesin the workplace. The target audience
isbroad. We aimed to provide practical
information to workers, employers, health &
safety personnel, health care providers, and
other individuals interested in this topic.

The table presented at the end of this
Executive Summary provides suggestions as
to which sections would interest each reader

group.

Readers who would prefer arelatively brief
summary of these issues may be interested
in two recent publications from NIOSH:
“The Effects of Workplace Hazards on
Female Reproductive Health” and “ The
Effects of Workplace Hazards on Male
Reproductive Health”. Y ou can obtain these
booklets from NIOSH by calling 1-800-35-
NIOSH and their web site at
http://www.cdc.gov/niosh.

The Introduction provides an overview of
reproductive and developmental issuesin
the workplace.

Chapter 1, “Reproduction and
Development: A Primer,” provides basic
background information on male and female

Vil

physiology, in addition to reproductive and
developmental toxicology.

Chapter 2, “How Workplace Exposures
Can Affect Reproduction and
Development,” describes the complexity
and susceptibility of human reproductive
and developmental processes. The spectrum
of health problemsis described and afew
examples of hazardous chemicals, infectious
agents, and physical conditions that can
affect reproduction and development are
provided.

Chapter 3, “Identifying and Evaluating
Workplace Risks,” provides background
information and a step-by- step description
of how to perform arisk assessment for
reproductive and developmental health
problems. Additional guidelinesfor
conducting exposure assessments and
designing appropriate intervention strategies
are provided in Chapter 4.

Chapter 4, “Guidance for Health Care
Providers,” is designed to complement the
previous chapter, by providing specific
guidelines on responding to patient
concerns, evaluating worker exposures, and
formulating intervention strategies.

Chapter 5, “Guidelines for Workplace
Health & Safety Personnel,” describes
approaches to reducing exposures in the
workplace.

Chapter 6, “Responsibilities of
Employers,” describes how employers can
evaluate workplace hazards, inform their
employees about workplace risks, and
protect them from hazards.
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Chapter 7, “Focus on Selected Hazards,”
provides descriptions of three topical issues
in reproductive and developmental
toxicology: Ergonomic Considerations,
Video Display Terminals, and Endocrine
Disruptors.

Chapter 8, “Workplace Regulations,”
describes the role of the Washington State
Department of Labor & Industries
Washington Industrial Safety and Health
Act (WISHA) in ensuring safe and healthful
working conditions. Relevant regulations
are summarized.

Chapter 9, “Workers’ Legal Rights and
Responsibilities,” provides resources for
employees.

“How Workers Can Protect Themselves”
IS a one-page fact sheet that may be copied
and distributed or posted in the workplace.

“Conclusions.” Although the risks posed
by most workplace agents have not been
well-characterized, we suggest that work
practices should be adopted that reduce or
prevent exposures to any hazard.

“For More Information” provides contact
information for several groups that can
provide assistance in solving workplace
problems. Also included are lists of
databases and written references used to
prepare this bookl et.

The “Glossary” provides definitions of
technical terms used in this booklet.

viii

“Feedback” provides readers with the
opportunity to let us know if this booklet
was helpful.
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Introduction

Many factors can affect our reproductive
health and ability to produce healthy
children, including radiation, some
chemicals, certain drugs (legal and illegal),
cigarettes, some viruses, and alcohol. We
may be exposed to these factors at work, at
home, or in the community, where they can
cause reproductive or developmental
problems such as infertility, miscarriage,
birth defects, low birth weight, abnormal
growth and development, and childhood
cancey.

In the past, most public health prevention
efforts were focused solely on the mother’s
exposures, in addition to her diet, and
whether she smoked or drank alcohol during
pregnancy. Recently however, it has
become clear that the process of bearing
healthy children relies on a complex series
of coordinated eventsin the father, the
mother, and the fetus. Consequently, both
men and women are susceptible to
reproductive insults, and exposures to either
parent, even before conception, may affect
the normal development of a child.

Although this information may be alarming
to prospective parents, the good news is that
many such exposures are readily
preventable.

Please note that throughout this booklet, we
use the term “reproduction” to describe the
processes that occur in both the mother and
father before conception. We use the term

“development” to describe the events that
occur after conception.

This booklet contains information for those
of you who are interested in identifying,
evaluating, and reducing workplace
reproductive and developmental health risks.
The information provided ranges from
descriptions of basic physiology and
toxicology to specific guidance intended for
health care providers, workplace health and
safety personnel, workers, and employers.
This booklet isavailable from any of L&I's
service locations listed in “For More
Information”, by calling toll free:
1-888-66-SHARP, or from our web site:
http://www.wa.gov/Ini/sharp.

How Workplace Exposures
Can Affect Reproduction
and Development

As part of its National Occupational
Research Agenda (NORA), the National
Institute for Occupationa Safety and Health
(NIOSH) has developed allist of eight target
research areas to improve the health and
well-being of United States workers.
NIOSH lists “Fertility and Pregnancy
Abnormalities’ as one of these eight
targeted areas and suggests that research and
prevention efforts in this area could save
industry and society billions of dollarsin
lost productivity and medical treatment, and
alleviate considerable personal suffering.



INTRODUCTION

From the Preamble to NIOSH’s NORA
Statement on Reproductive Hazards

“While more than 1,000 workplace chemicals
have shown reproductive effects in animals,
most have not been studied in humans. In
addition, most of the 4 million other chemical
mixtures in commercial use remain untested.
Physical and biological agents in the workplace
that may affect fertility and pregnancy outcomes
are practically unstudied. The inadequacy of
current knowledge coupled with the ever-
growing variety of workplace exposures pose a
potentially serious public health problem”.

It isimportant to realize that reproductive
disorders and adverse pregnancy outcomes
are relatively common in the general
population. In most cases, the causes are not
known. However, poor nutrition, alcohol,
smoking, prescription or illicit drugs, lack of
prenatal care, age, and heredity all can have
profound effects on reproduction and
development. The extent to which
workplace exposures contribute to such
problemsis not clear, because there are few
studies of such effects in working men and
women. Consequently, thereisagreat deal
of uncertainty associated with the
reproductive and developmental toxicity of
most chemicals, physical conditions, and
biological agents.

Although we are uncertain about the extent
to which workplace exposures contribute to
reproductive and developmental health
problems, we know that some workplace
chemicals do affect reproduction and
development. The use of work practices that
reduce or prevent exposure to hazardous
agents or job activities does not have to wait
until we fully understand the nature and
magnitude of the risk.



Chapter 1:

Reproduction and Development:

A Primer

A basic knowledge of male and female
physiology isimportant to understand how
workplace exposures can affect reproduction
and development. This chapter discusses
egg formation (oogenesis), sperm formation
(spermatogenesis), and pregnancy.
Reproductive and developmental toxicology
(how toxic exposures may interfere with
these systems) will also be discussed.
Specific examples of workplace exposures
linked with the health effects described here
are provided in Chapters 2 and 3.

A Woman’s Reproductive
Cycle

Physiology

When awoman reaches puberty, her body
begins to experience a cyclical process that
prepares her for a possible pregnancy.
Hormones mediate this monthly process,
called the menstrual cycle. Inthe ovary,
several eggs (oocytes) mature until usually
oneisreleased from one of the ovariesinto a
fallopian tube. Asthe eggs mature, the
lining of the uterus thickensin preparation
for receiving afertilized egg. Fertilization
occurs in the fallopian tubes. If noeggis
fertilized, the woman menstruates (sheds the
lining of the uterus). This monthly process

Fallopian lisbé
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involves coordination among the brain, the
pituitary (asmall gland at the base of the
brain), and the ovary.

A woman is born with all the eggs she will
ever have: approximately half amillion
eggs. About 500 of these will mature, be
released, and become available for
fertilization throughout her reproductive
lifetime. Therest arelost naturaly, so that
by about age 52, the ovary has no more eggs
and the woman enters menopause. Genesin
the eggs, along with genes in the father’s
sperm, help determine many of the
characteristics of the child.

Female Reproductive Toxicology

Exposure to hazardous agents can affect the
female reproductive system in several ways.
Because hormones such as estrogen play
such an important part in the process,
chemicals that disturb patterns of hormone
synthesis, release, or function can cause
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problemsin any phase of the menstrual
cycle. Some chemicals may actually mimic
hormones because they have similar
structures. These hormone mimics may
affect reproductive function. (The topic of
hormone mimics, or endocrine disruptors, is
discussed further in Chapter 7.) Other
chemicals do not appear to have similar
structures, but they have properties that
interfere with hormone status, function, and
response. Possible consequences of
exposure to hazardous substances can be
suppression of ovulation (amenorrhea),
irregular menstruation, excessive bleeding,
or decreased libido. Thetiming or
occurrence of ovulation may also be
affected. How chemicals affect menstrual
function and libido isarelatively new area
and scientific studies are lacking.

A woman'’s entire complement of eggsis
formed before she is born; no new eggs are
formed after birth. Consequently her eggs
may be lost or damaged at any time.
Exposures to agents such as high levels of
ionizing radiation have been shown to
damage eggs before conception, resulting in
infertility and/or an increased risk of
miscarriage. Laboratory animal studies
suggest that smoking during pregnancy may
damage the egg cells of female offspring.

A Man’s Reproductive Cycle

Physiology

Men begin active spermatogenesis (sperm
production) at puberty and generally
produce sperm for most of their lives.

Spermatogenesis is a continuous process and
is also regulated by hormones, such as
luteinizing hormone (LH), follicle
stimulating hormone (FSH), and
testosterone. Sperm originate from germ
cells, called spermatogonia. Spermato-
genesis takes about 72 days; as the sperm
mature, they travel through the tubules of
the testes and the epididymides. The sperm
are then stored in the epididymis for about
15 to 25 days, where they fully mature and
develop the ability to swim. Consequently,
the sperm that fertilizes awoman’s egg
actually had a“lifespan” of over two
months, during which time it may have been
damaged by radiation, chemicals, drugs, and
possibly other physical factors, like
excessive hedt.

Male Reproductive Toxicology

Toxic exposures can ater the production,
release, or function of hormones that

regul ate spermatogenesis. Such exposures
can also disrupt spermatogenesis. Decreases
in testosterone can also affect aman’s desire
for, and ability to perform, sexual
intercourse.
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Some chemical or physical agents can
damage a man’ s testicles, the sperm cells, or
the mature sperm. This damage can cause a
reduction in the number of sperm produced
(resulting in subfertility or infertility), atotal
absence of sperm, changesin their shape or
ability to move (making sperm less likely to
fertilize an egg), or changes in the genetic
materia in the sperm cell (increasing the
chance of miscarriage or birth defectsin the

offspring).

Unlike awoman’s eggs, which are all
present at the time sheisborn, sperm are
produced continually during aman’s
reproductive years. Once aman is removed
from exposure to a damaging agent,
recovery of normal sperm production may
occur after several months. However, sperm
production and quality can be permanently
affected if the germ cells have been
damaged. The ability of cellsto replicate
can also be lost or compromised.

Exposures of men to drugs or workplace
chemicals can also affect reproduction and
development if the agent is secreted in the
seminal fluid. Thisisknown to happen with
some chemotherapeutic drugs and lead.

Pregnancy

Pregnancy can only occur if the woman’s
egg isfertilized. However, many events
must take place for the fertilized egg to
survive to pregnancy. Recent research
suggests that most fertilized eggs do not
implant and this very early loss may occur
without the woman’s knowledge. After
fertilization, the egg moves down the

fallopian tube and implants in the uterus,
where the embryo then develops. The
mother nourishes her child during each stage
of development through the placenta. The
whole period of development takes alittle
over nine months (39 weeks) and is divided
into three equal parts, called trimesters.
Specific phases of growth and development
occur during each trimester. Thefigure
provided at the end of this chapter illustrates
which organs develop during the embryonic
period (approximately the first trimester)
versus fetal period (approximately the
second and third trimesters).

First Trimester:

The first trimester takes place from the time
of fertilization until the end of the thirteenth
week of pregnancy. During thefirst
trimester, the embryonic cells divide very
rapidly, and differentiate into the organs and
limbs of the body.

Second and Third Trimesters:

The second and third trimesters are a time of
major growth and development. Organ
systems such as the circulatory and nervous
systems develop and mature. The fetus
grows immensely at thistime, especially
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during the last few months. Most bone
growth occurs during this time, and the brain
develops its complex organization.

Developmental Toxicology

Exposure to certain chemicals, infectious
agents, and physical factors can block
fertilization, prevent implantation of the
embryo, and affect early embryonic
development. Implantation is essentia for
survival of the embryo. Once successful
implantation has occurred, chemicals may
affect the embryo/fetus by crossing through
the placenta and exposing the embryo/fetus
directly, or by affecting the maintenance of
the fetal/placental unit.

Thefirst trimester is one of the most critical
times for the fetus, because extensive
development istaking place. Cellsare
dividing very rapidly at thistime to form
complex organs. Different exposures may
affect the fetus in different ways and the
same exposure may have different effects
depending on the timing. Exposures such as
chemicals or medications may interfere with
cell division and formation of the organs.
Some exposures may damage the organs or
produce a physical defect, while others
delay normal growth and devel opment.

Exposures may aso interfere with growth
and development throughout the second and
third trimesters. Later in pregnancy,
exposures are less likely to cause physical
birth defects, but are more likely to produce
low birth weight babies or affect brain
development, because brain development
continues throughout the third trimester.
Achieving an adequate birth weight is very
important because low birth weight isa
major risk factor for poor health during the
first years of life. For example, low birth
weight isarisk factor for childhood asthma.
A few organ systems (for example, the
brain, urinary and reproductive systems)
continue to develop throughout the
remainder of the pregnancy, and thus, are
vulnerable to structural damage in the third
trimester.

Factors that Influence Developmental
Toxicity

Timing of exposure (developmental
stage of the fetus)

Amount and route of exposure
Characteristics of the chemical (e.g.
toxicity and potential to cross the
placenta)

Characteristics of the mother
Characteristics of the placenta
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Chapter 2:

How Workplace Exposures Can Affect
Reproduction and Development

Background

Even under normal physiological conditions,

our reproductive system is not 100% error-
free. 1na 1998 review article, the Agency
for Toxic Substances Disease Registry
(ATSDR) estimated that:

Onein 12 US couples are infertile,

Forty percent or more of concep-
tions are lost before the 28" week,

Two to three percent of newborns
suffer amajor developmental
defect,

Seven percent of newborns are of
low birth weight,

Five percent of newborns are
premature (i.e., born before 37
weeks), and

An undetermined number suffer
from developmental or functional
problems.

The extent to which workplace exposures
contribute to reproductive and devel opmen-
tal health problemsis currently unknown.
However, it is certain that some workplace

chemicals and physical factors can interfere
with these complex biological processes.
The range of potential adverse outcomes
depends on at |east three key factors:

The chemical and/or physical
properties of the agent of concern,

The dose to which an individual is
exposed, and

The timing of the exposure.

The potential risks posed by workplace
exposures are difficult to assess because of
the complexity of human reproductive and
developmental processes, the difficulty in
differentiating from other contributing
factors, difficulties associated with
interpreting laboratory tests, and the lack of
available human data.

This chapter will discuss how chemical,
biological, or physical exposures can affect
the reproductive system and the developing
embryo or fetus.

Adverse Outcomes

The overall health of the pregnant woman is
the most important predictor of the health of
the fetus. Some of the critical factors that
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disturb fetal development are poor maternal
nutrition, smoking and acohol, or other drug
abuse.

However, it is clear that other exposures can
adversely affect reproduction and
development, as described in the following
subsections.

In the workplace, some exposures may
affect the embryo or fetus at levels that are
not toxic to the mother. In addition, even if
certain workplace exposures may not
specifically harm fetal development, they
may still harm an unborn child. For
example, any health or safety hazard that
introduces a health risk such as trauma or
asphyxiation can be considered athreat to
healthy fetal development.

Genetic Defects

Genetic defects are changes in germ cells
that can be passed from one generation to
the next as well as genetic problems that
arise at the point of fertilization (such as
Trisomy 21, the cause of Down’s
Syndrome). It has been estimated that at
least 20% of human malformations are due
to inherited genetic defects that are present
in egg or sperm cells.

Non-workplace factors. Certain medications
and numerous environmental chemicals are
capable of producing mutationsin germ
cells.

Workplace concerns. Genetic defects can be
caused by radiation exposures and severa
“genotoxic” chemicals found in the
workplace.

10

Infertility

Infertility is defined as the inability of a
couple to conceive after one year of regular
intercourse without the use of contracep-
tives. Accordingto ATSDR, oneintwelve
US couples areinfertile. Hazardous
exposures have been shown to cause
infertility in men by interfering with
hormones, damaging the testes (resulting in
inability or reduced ability to produce
sperm), or by directly damaging the sperm,
leading to areduction in sperm count,
viability, motility, or functional capabilities.
In women, lack of ovulation (release of egg)
or abnormal menstruation may cause
infertility. Possible causes include damage
to the fallopian tubes (for example, from
pelvic infections), direct damage to the egg,
or a change in the balance of sex hormones
(see below).

Non-workplace factors. Factors associated
with infertility include a history of sexually
transmitted disease, pelvic infections,
substantial weight loss, thyroid and other
hormonal problems, and advanced maternal

age.

Workplace concerns. Examples of
chemicals that have been associated with
testicular damage or adverse effects on male
fertility include dibromochloropropane
(DBCP), lead, carbon disulfide, carbaryl,
cadmium, chlordecone, heat, and ethylene
dibromide.
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Menstrual Disorders

Menstrual disorders due to workplace
exposures have not been studied very
extensively, possibly because changesin
menstrual function are difficult to measure.
However, any chemical that influences the
balance of sex hormones could potentially
cause menstrual irregularities.

Non-workplace factors. Menstrual
irregularities are often due to stress, changes
in diet, or heavy exercise.

Workplace concerns. Menstrual disorders
have been associated with workplace
exposures to polychlorinated biphenyls
(PCBs), carbon disulfide, perchloroethylene,
benzene, styrene, and toluene.

Impotence and Decreased Libido

Chemicals that affect the nervous system or
the secretion of sex hormones have been
shown to lower libido (sex drive) or ater
sexual response in both men and women.

Non-workplace factors. Factorsthat can
affect libido include fatigue, stress, illness,
and some medications.

Workplace concerns. Some examples of
agents with workplace data linking them to
impotence or decreased libido include
synthetic estrogens, some solvents, carbon
disulfide, manganese, mercury (inorganic),
and vinyl chloride.
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Spontaneous Abortion

Spontaneous abortion or miscarriageisa
loss of the embryo or fetus before full term.
ATSDR estimates that 40 percent or more of
all pregnancies end in spontaneous abortion.
A spontaneous abortion can occur before a
woman knows she is pregnant, so that sheis
only aware of aperiod that islate and
possibly heavy. The causes of spontaneous
abortions are largely unknown. In women,
spontaneous abortion may be caused by:

Damaging the genetic material in the egg
so severely that the embryo cannot
survive past very early stages of

devel opment,

Preventing the fertilized egg from
implanting in the uterus, and

Directly affecting the developing
embryo or fetus, causing alethal toxic
effect.

Non-workplace factors. Several factors
known or suspected to be associated with an
increased risk of spontaneous abortion are
advanced maternal age, smoking, infection,
and gynecological disorders, such as
physical abnormalities of the uterus.

Workplace concerns. Some examples of
exposures with workplace data linking them
to increased risk of spontaneous abortion
include lead, anesthetic gases, cancer
chemotherapeutic drugs, ethylene oxide,
nitrous oxide, formaldehyde, arsenic,
organic solvents, and heavy lifting.
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Stillbirths

Stillbirth is defined as birth of a dead fetus.
Death occursin late pregnancy or during
birth.

Non-workplace factors. Stillbirths may be
due to maternal factors, fetal factors, or
uterine factors. Injuries, illnesses (such as
toxemia), infections, or catastrophic events
(such as hemorrhage, or cardiac arrest)
would affect both mother and child. Some
major birth defects and growth abnormali-
tiesin the fetus may result in fetal death.
Uterine factors (such as placenta
detachment, placental obstruction, or
restricted uterine growth) can aso
compromise the survival of the fetus.

Workplace concerns. Potential work-related
risk factors for stillbirth include biological
and chemical agents that cause birth defects
(see below) and traumatic injury dueto
accidents or heavy lifting.

Birth Defects

A birth defect is a physical abnormality or
malformation present at birth, although it
may not be detected until later in life.
ATSDR estimates that two to three percent
of all newborns have a serious birth defect.
Approximately two-thirds of human birth
defects have no known cause; and the
proportion of these associated with exposure
to hazardous substances is unknown.
Agents that cause birth defects by exposure
to the embryo or fetus are called teratogens.
The period of most concern isthefirst
trimester (first three months of pregnancy),
because thisis when the organs and limbs
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are being formed. Women may not be
aware that they are pregnant during much of
this critical period.

Some agents can harm the fetus at exposure
levels that do not affect the mother, so that
the mother may have no symptomsto warn
her that her fetusis being harmed. Some
examplesinclude lead, glycol ethers, and
ionizing radiation.

Non-workplace factors. Factors associated
with an increased risk of birth defects are
poor nutrition, advanced maternal age,
alcohol consumption, maternal diseases,
such as diabetes and sickle cell anemia, and
some medications. Certain maternal
infections such as rubella (German measl es)
and toxoplasmosis are known to cause birth
defects.

Workplace concerns. Examples of
exposures associated with increased risk of
birth defects include dioxins, poly-
chlorinated biphenyls (PCBs), cancer
chemotherapeutic drugs, anesthetic gases,
carbon disulfide, solvents, and mercury
(organic). Infectious agents, such as
cytomegalovirus, rubella (German measles)
and toxoplasmosis may be workplace
hazards for health care workers, teachers,
childcare workers, or animal workers.

Low Birth Weight and Premature
Birth

Some agents can delay the growth or harm
the health of the embryo or fetus without
causing physical defects or death. The most
common effect islow birth weight. Babies
with very low birth weight are at increased
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risk of illness or death in the first year of
life. Low birth weight can also occur when
achild is premature (before 37 completed
weeks of gestation). In addition to being at
risk for low birth weight, premature babies
sometimes suffer from the effects of
immature organ systems, such asthe
respiratory system. The factors that
determine precisely when awoman goes
into labor and her baby’ s weight are not well
understood.

Non-workplace factors. Factorsthat have a
significant adverse effect on embryonic/fetal
growth and birth weight are maternal health
problems, such as abnormal blood pressure,
poor nutrition, smoking, acohol use, and
inconsistent prenatal care.

Workplace concerns. Increased risk of low
birth weight has been associated with
exposure to carbon monoxide, poly-
chlorinated biphenyls (PCBs), heavy
physical exertion (e.g. repetitive heavy
lifting, stooping, and/or climbing), lead, and
methylene chloride. Increased risk of
premature birth has been associated with
exposure to polychlorinated biphenyls
(PCBs), carbon disulfide, and heavy
physical exertion (e.g. repetitive heavy
lifting, stooping, and/or climbing). See
Chapter 7 for amore detailed discussion of
ergonomic considerations, including heavy
physical exertion.

Childhood Cancer

Cancer-causing substances (carcinogens)
can affect the fetus by passing through the
placentato the fetus. These “transplacental
carcinogens’ can later cause cancer in the
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child or young adult. Although the research
inthisareaisinits early stages, certain work
environments appear to place workers at
greater risk. The work environments of
most concern are those in which metals,
solvents, paints, and agricultural chemicals
are used.

Non-workplace factors. Diethylstilbestrol
(DES) was a drug given to many pregnant
women in the 1950s-60s. A small
percentage of their daughters developed a
rare type of cancer as young adults. (There
is also some evidence that a number of their
sons developed abnormalitiesin their
reproductive organs.)

Workplace concerns. An example of a
transplacental carcinogen isionizing
radiation.

Developmental Disorders

The mental development and behavior of
infants and children can be affected by their
mothers exposure to harmful substances
during pregnancy. Behavioral effects
include hyperactivity, decreased attention
span, slow learning ability, and in severe
cases, mental retardation. Such
“neurobehavioral defects’ can accompany
physical defects, and are often not apparent
at the time of birth. Some of these effects
may be temporary (e.g. hyperactivity), while
others are permanent (e.g. mental
retardation). Exposure to toxic substances
before birth is only one of many factors that
affect the development and behavior of a
child.
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Developmental disorders are difficult to
measure and have not been studied very
extensively. Consequently, only afew drugs
and even fewer industrial chemicals that
cause neurobehavioral defects have been
identified.

Non-workplace factors. Factorsthat have a
great effect on achild' s development are
nutrition, genetic defects (for example,
Down'’s Syndrome), the amount and nature
of the interaction between the child and his
or her parents, and the quality of the child's
education. Maternal abuse of ethanol
(alcohol) and narcotic drugs (e.g., cocaine,
heroin) adversely affect the mental
development and behavior of the developing
fetus. Anticonvulsant drugs, such as
hydantoin, trimethadione, and valproate
have al so been associated with
developmental disordersin humans.

Workplace concerns. Developmental
disorders have been associated with
maternal exposuresto radiation, lead,
carbon monoxide, polychlorinated biphenyls
(PCBs), and organic mercury.

Exposure After Birth: Breast milk and
carry over from work

Some toxic chemicals concentrate in fat
tissue once they are absorbed into the body.
Since breast milk isrich in fats, a breast-
feeding infant can be exposed to these toxic
chemicals. However, because breast-
feeding has many positive benefits, a
woman who is exposed to reproductive
hazards at work should consult with her
health care provider before deciding whether
or not to breast feed.
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Children and/or other family members can
be exposed to workplace chemicalsif they
are brought home on skin or clothes.
Adopting good personal hygiene (showering
or washing at work, changing out of work
clothes and shoes before going home) can
prevent such exposures.

Workplace concerns. Examples of
workplace agents that can get into breast
milk include polychlorinated biphenyls
(PCBs), polybrominated biphenyls (PBBs),
DDT and related chlorinated hydrocarbons,
organic solvents, lindane, methylene
chloride, phthalates, perchloroethylene,
mercury, and lead.

Examples of workplace agents that can be
carried home on skin and clothes and affect
reproduction and devel opment include metal
dusts, such as cadmium and lead.



Chapter 3:

ldentifying and Evaluating

Workplace Risks

Many chemical, physical, and biological
agents interfere with reproduction and
development in laboratory animals;
however, few are known to produce similar
effectsin humans. This might suggest that
such effects are rare or that workplace
exposures are well controlled, but it could
also reflect limited research in thisarea or
difficultiesinvolved in detecting disorders
and ascribing causes in humans.

Most of the thousands of industrial
chemicalsin use today have not been tested
for their ability to affect reproductive
function and development. Similarly, the
relationships between such health effects
and stresses, whether physical or mental,
remain unclear. For thisreason, it isnot
usually possible to conclude with certainty
whether or not a particular exposure can
cause harm. The surest way to reduce risks
to workers or to adeveloping fetusisto
minimize or prevent exposure to suspected
hazards.

Assessing Reproductive
and Developmental Risks in
the Workplace

Because each worker and worksite is
unique, workplace risks to reproduction and
development must be assessed on a case-by-
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case basis. This section describes a three-
step risk assessment process:

Hazard Identification,
Exposure Assessment, and
Risk Characterization.

Thisis an important tool for anyone
involved in evaluating workplace hazards to
reproduction and development, including
health care providers, workplace health and
safety personnel, and employers.

Hazard Identification
Hazard Identification is a two-step process:

1) Identifying potentially harmful
chemical, physical, and biological
agents; and

2) Determining whether these agents
are reproductive or devel opmental
hazards.

Identify the substance(s) used on the
job.

Thefirst step isto inventory the chemical,
biological, and physical agents used on the
job. Thisinformation should be available
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from an employer or health & safety
professional at the work site. Just having
the brand name of a product is not
particularly useful, because it rarely gives
any indication of the actual ingredients.
Sometimes a product label has ingredient
information, but thisinformation is often
incomplete and unreliable. The best way to
obtain information about a product’s
chemical composition isfrom a Material
Safety Data Sheet (MSDS). An MSDS ists
the hazardous chemical contents of a
product, describes its health and safety
hazards, and gives methods for its safe use,
storage, and disposal. (A sample letter for
requesting an MSDS and an example of an
MSDS are provided in Appendix B and C,
respectively.) The federal Hazard
Communication Standard and the
Washington State Hazard Communication
Standard require manufacturers to supply an
MSDS for any product that contains a
certain fraction of an identified toxic
substance. Employers obtain the MSDS
when they purchase the product, and must
make the MSDS available to employees on
request. Under this standard, employers are
obligated to provide atreating health care
provider with thisinformation if itis
requested. In addition, product
manufacturers are required to give further
information on a chemical (including trade
secrets and proprietary information not
listed on the MSDS) to any health
professional that is providing occupational
health services to exposed employees.
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Determine whether the agent is a
reproductive or developmental hazard.

Unfortunately, MSDSsrarely include
adeguate information on reproductive or
developmental health effects because their
primary use is to identify a product’s
ingredients. Contacting the manufacturer
directly occasionadly yields useful
information. In most cases, consultation
with an occupational health specialist or
specialized texts or databases is necessary
(see “For More Information™). A good
starting point is to review the lists of
workplace reproductive and devel opmental
hazards provided in this booklet. The
summary tables provided in this chapter and
the detailed tables provided in Appendix A
list many of the most common chemical,
biological, and physical hazards used in
workplaces.

Testing for reproductive and
developmental toxicity

Scientists use a variety of approaches to
determine whether chemical, physical, or
biological agents can adversely affect
reproduction or development. These include
studies of human popul ations (epidemi-
ological studies and case studies), studies of
animals, and short-term laboratory tests.
Each of these methods will be described
briefly below.

Human studies

Case studies are medical reports of
individual cases or clusters of cases of
illness, but rarely provide cause-and-effect
information. Epidemiology isthe study of
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groups of humansto look for unusual or
abnormal patterns of health problems.
Epidemiological studies are designed to
determine whether these unusual patterns
are associated with a particular exposure.

In practice, epidemiological studies have
some limitations. The principal problemis
describing human exposure. Workers are
usually exposed to many substances
simultaneously, and it is often difficult to
estimate the level of exposure to a particular
substance. Therefore, determining which
workplace hazards are responsible for health
problemsisdifficult. In addition, aworker’'s
non-occupational activities and lifestyle may
involve hazardous exposures. There are aso
problems in describing human health effects.
Harm to pregnancy or reproduction is often
difficult to measure, and frequently
miscarriage occurs before pregnancy is
recognized. Finally, epidemiologists must
study very large numbers of peopleto be
able to detect a difference between exposed
and unexposed people for rare health
problems (e.g., hypospadias) or conditions
that are relatively common in the general
population (e.g., spontaneous abortion).

Overall, while epidemiological studies can
rarely provide direct cause-and-effect
information, the associations between
exposure and effect that they demonstrate
are useful for identifying and recognizing
human reproductive and developmental
hazards. However, because of the
difficulties mentioned above, few agents
have been well-characterized in humans.

One disadvantage in relying on epidemiol-
ogical evidence isthat we cannot recognize
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problems until they actually occur. In
contrast to studiesin humans, animal studies
and short-term laboratory tests can serve as
indicators of a potential hazard before a
major problem emerges in people.

Animal studies

Standard animal reproductive and devel op-
mental toxicity tests expose groups of
laboratory animals to different amounts of a
suspected toxic agent for different periods of
time. Thetiming is designed to coincide
with the most sensitive exposure time for the
particular effect being studied. These
animals are then compared with animals that
were not exposed (controls), to seeif there
are differences in sperm production, litter
size, embryo or fetal growth and survival,
birth defects in offspring, or other
reproductive and developmental functions.

It is usually assumed that most agents that
harm reproduction or development in
animals al'so have the potential to disturb
these processes in humans.

Short-term tests

Short-term tests are laboratory methods that
arerelatively inexpensive and can be
performed in a short period of time. The
most common short-term tests are designed
to determine if a substance can cause DNA
mutations or chromosome breaks (changes
in the genetic material of acell). Genetic
changesto germ cells could lead to sterility
in the male or female or be passed on to the
fetus, resulting in spontaneous abortion,
genetic disease or birth defects. Other short-
term tests involve culturing embryonic cells
or the embryos of |aboratory animals. These
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tests have the advantage of being relatively
inexpensive, rapid, and humane compared to
animal tests. However, because they cannot
mimic the very complex processes that take
place in whole animals, short-term tests
cannot be used by themselves to identify
reproductive and developmental hazards.
Nonetheless, scientists use these tests to
investigate the mechanisms by which agents
affect reproduction and development, screen
substances for their potential toxicity, and
assign priorities for animal testing.

Classifying reproductive and
developmental hazards

Several schemes have been devised to
categorize agents according to their potential
to affect reproduction and development in
humans. For the purposes of this booklet,
we used the REPROTEXT® system to
classify the effects of workplace agents.
This computerized database describes
effects on human reproduction of acute and
chronic exposures to numerous substances
(including chemicals commonly
encountered in the workplace), aswell as

carcinogenic and genetic influences. This
system includes a “ grade-card” scale of
reproductive/devel opmental hazards that
scores the weight-of-evidence for
reproductive and developmental toxicity
(see below). Itiscritically important to
recognize that the REPROTEXT? ratings do
not reflect the potencies of the reproductive
and developmental toxicants. Theratings
only refer to the weight-of-evidence for
reproductive and developmental effectsin
humans.

The following series of tables summarize the
major reproductive and developmental
hazards by the type of workplace in which
they are commonly used. Sinceit is not
possible to discuss al the agents to which
workers may be exposed, we have provided
aselected list of hazards that may be
encountered in the workplace.

Thislist should be used as a starting point
for discussions about reproductive and
developmental hazards in the workplace.
More details about these hazards are
provided in Appendix A, including a

REPROTEXTa RATINGS
A+ Human reproductive hazard with no known no-effect dose.
A Human reproductive hazard with known no-effect dose.
A— Unconfirmed human reproductive hazard.
B+ Multiple reproductive effects in animals, no human data.
B Mixed reproductive effects in animals but no human data.
B— Few reproductive effects in animals but no human data.
C No reproductive data found.
D Insufficient information to identify.
E Known not to affect animal reproduction but no human data.
F Known not to affect human reproduction.
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description of which specific reproductive
and developmental processes are affected.
Some workplace agents were not present in
the REPROTEXT® database. In this case,
the authors of this booklet classified these
hazards based on available data. The
authors' classifications are denoted by
shading and assigning an asterisk (*).

It isimportant to note that how we view a
hazard may change as the science of
reproductive and devel opmental toxicology
advances and new or better data are
available.

Because this booklet focuses only on
reproduction and devel opment, other health
effects of the substances in the tables are not
identified or discussed. Readersare
encouraged to obtain general toxicity
information from other sources (see “ For
More Information™).

19



IDENTIFYING AND EVALUATING WORKPLACE RISKS

CHEMICAL HAZARDS TO REPRODUCTIVE AND DEVELOPMENTAL HEALTH USED IN
AGRICULTURE

Insecticides/Rodenticides/Ascaracides

Carbamates
Benomyl A-
Carbaryl A-

Organochlorines

Aldrin B+
Dichlorodiphenyltrichloroethane (DDT) A-—
Dicofol B—*

Dieldrin B*
Endosulfan B+
Lindane A-

Methoxychlor B+*
Toxaphene B+

Organophosphates
Chlorpyrifos  A—
Diazinon A-
Dichlorvos B
Dimethoate A-
Malathion B+

Methyl Parathion A—
Parathion B+

Pyrethrins
Resmethrin  E

Rodenticides
Fluoroacetic Acid B-
Warfarin A+

Herbicides
Atrazine A—*
2,4-Dichlorophenoxyacetic Acid (2,4-D) A-
Dinoseb B+

Fungicides/Fumigants/Sterilants
Acrylonitrile  A—

Benomyl A-

Bisphenol (A) C
Dibromochloropropane (DBCP)  A*
Ethylene Dibromide (EDB) A-
Ethylene glycol monomethyl ether EGME) A—
Ethylene Oxide (EtO) A-

Mercury (organic) A+

Sulfur Dioxide A-—
1,1,1-Trichloroethane B
Vinclozolin  B—*

Miscellaneous

Acrolein  B-

Antimony Potassium Tartrate A—
Boric Acid  A—

Ethylene Thiourea B*
Ortho-Dichlorobenzene A-
Perchloroethylene  A—

Potassium Silver Cyanide A—

Triple Super Phosphate, Granular  A—

Key to REPROTEXT? classifications on last page of table
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CHEMICAL HAZARDS TO REPRODUCTIVE AND DEVELOPMENTAL HEALTH USED IN
INDUSTRY

Gases

Carbon Dioxide B+
Carbon Monoxide A+
Formaldehyde A-
Methane B-

Nitrous Oxide A-
Sulfur Dioxide A-

Solvents

Acetaldehyde A-

Acetone A-

Aniline A+

Benzene A-

Carbon Tetrachloride B+
Chloroform  A—
Dimethylformamide A-
Dimethyl Phthalate B
Dimethyl Sulfoxide (DMSO) B*
Ethyl Alcohol A+

Ethylene Dibromide (EDB) A-
Ethylene glycol monoethyl ether (EGEE) A-
Ethylene glycol monomethyl ether EGME) A—
Gasoline A-

Methanol A-

Methyl Ethyl Ketone (MEK) A—
Methylene Chloride A+
Methylformamide, N B+*
Methylpyrrolidone B+
Ortho-Dichlorobenzene A-
Perchloroethylene  A—
Phenol A+

Styrene  A-—

Sulfur Dioxide  A—

Toluene A+
1,1,1-Trichloroethane B
Trichloroethylene (TCE) A-
Xylene A-

Metals/Metal Compounds
Aluminum  A-—
Antimony  A—
Arsenic  A-

Boron Oxide A-
Cadmium A-
Chromium B+
Copper A-

Lead A+
Manganese A-
Mercury (Inorganic) A—
Mercury (Organic) A+
Nickel B

Selenium A-
Tellurium  B-—

Zinc F

Miscellaneous Industrial Chemicals
Acetaldehyde A-

Acetone A-

Acrolein  B-

Acrylamide B+

Acrylonitrile  A—

Ammonia A-

Aniline A+

Antimony Potassium Tartrate A—
Bisphenol (A) C

Boric Acid A-

Boron Oxide A-

Bromine A-

Carbamide A-

Carbon Disulfide A+
Di(2-ethylhexyl) phthalate (DEHP) B+*
Dimethylformamide  A—
Dimethyl Phthalate B
Dinitrotoluene (DNT) A+
Epichlorohydrin ~ B*

Ethyl Alcohol A+

Ethylene Dibromide (EDB) A-
Ethylene Oxide A-
Ethylene Thiourea B*
Fluoroacetic Acid B-
Gasoline A-

Lithium A-

Methanol A-

Methyl Methacrylate B-
Methylene Chloride A+
Methylformamide, N B+*
Methylpyrrolidone B+

Paints A-
Perchloroethylene (PCE) A-
Phenol A+

Polybrominated Biphenyls (PBBs) B*
Polychlorinated Biphenyls (PCBs) A+
Polyvinyl Chloride (PVC) A-
Potassium Silver Cyanide A—
Styrene  A-
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) A—
TOCP B-

Toluene A+

Trichloroethylene (TCE) A-
Trinitrotoluene (TNT) A—*

Vinyl Chloride Monomer (VCM)  A—
Xylene A-

Zinc Chloride F

Key to REPROTEXT? classifications on last page of table
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OTHER WORKPLACE HAZARDS TO REPRODUCTIVE AND DEVELOPMENTAL HEALTH

Medications Ergonomic/Physical Hazards
Busulfan A+ Heat A-

Chlorambucil A+ Heavy Physical Exertion  A*
Cyclophosphamide  A* High Frequency Electromagnetic Radiation ~ A—*
Diethylstilbestrol (DES) A+ lonizing Radiation A

Dimethyl Sulfoxide (DMSO) B* Noise A-

Halothane B+*

Lithium  A- Biological Hazards
Methotrexate A+ Cytomegalovirus ~ A*

Nitrous oxide A— Hepatitis B Virus ~ A*

Oral Contraceptives A—* Human Immunodeficiency Virus  A*
Phenol A+ Parvovirus B19, Human  A*
Ribavirin  B+* Rubella A*

Warfarin A+ Toxoplasmosis  A*

Varicella-zoster virus ~ A*

Key to REPROTEXT® classifications:

A+
A

A_
B+

>"‘I'II'I'IOiUw

Human reproductive hazard with no known no-effect dose.
Human reproductive hazard with known no-effect dose.
Unconfirmed human reproductive hazard.

Multiple reproductive effects in animals, no human data.
Mixed reproductive effects in animals but no human data.
Few reproductive effects in animals but no human data.

No reproductive data found.

Known not to affect animal reproduction but no human data.
Known not to affect human reproduction.

Rating not available in REPROTEXT® database; rating applied by authors of this booklet
and based on available data.

REPROTEXT? data reprinted with permission: Hall, A.H. (Ed): REPRORISK?® System. MICROMEDEX, Inc.,
Englewood, Colorado (Volume 99, expires February 28, 1999).
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Exposure Assessment: Estimating
Worker Exposures to Reproductive
and Developmental Hazards

Exposure routes

There are three common routes of exposure
to hazardous chemicals and biological
agentsin the workplace:

Inhalation (breathing in). Irritating
chemicals, like acids and alkalis, react
with the first tissue they contact in the
body and can cause problems at the
point of contact. Since irritants
generally do not enter the bloodstream to
any great extent; they are unlikely to
affect other parts of the body, including
the reproductive system or a devel oping
fetus. However, other chemicals, such
as waste anesthetic gases, are readily
absorbed through the lungs and into the
bloodstream, where they can affect the
reproductive organs or the devel oping
fetus.

Skin contact. The skinisaprotective
barrier that prevents foreign substances
from entering the body. However,
chemicals such as carbon disulfide can
be absorbed through the skin and enter
the bloodstream. Agents can penetrate
the skin more easily if the skinis cut or
cracked or if askin rash is present.

Ingestion (swallowing). Chemical or
biological agents can be swallowed if
left on hands, clothing, or beard, or if
they accidentally contaminate food,
drinks, or cigarettes. Toxic agents
present in the workplace in the form of
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dusts (for example, metal dusts like lead
or cadmium) are easily ingested. Dusts
and large particles too big to be absorbed
in the lungs can till be captured in the
nose, mouth and throat, and swallowed.

Workplace exposure limits

Although workers are potentially exposed to
chemicals by all three of these routes, most
occupational standards are based solely on
inhalation. Airborne concentrations are
expressed as milligrams per cubic meter of
air (mg/m>) or parts per million in air (ppm).
Permissible exposure limits (PELSs) include
time-weighted averages (TWAS), short-term
excursion limits (STELSs), and ceiling
values. These limitsare for airborne
concentrations designed to protect worker
health (WA C-296-62: General Occupational
Health Standards). However, for agents that
can be easily absorbed through the skin,
information on limits for the amount of skin
exposure is essential.

If monitoring for airborne levels has been
performed by an industrial hygienist,
workers have the legal right to see the
results for their work area (WAC 296-62-
052).

Estimating dose

In general, the greater the amount of a
substance that enters the body, the greater
the likelihood, or the severity, of an effect
on the individual and/or fetus. This
connection between amount and effect is
called the dose-response relationship.
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When an individual is exposed to atoxic
substance, the dose received depends on
several factors:

The level (concentration) of
substancein the air.

How hard (fast and deep) the
individual is breathing, which
depends on the degree of physical
exertion.

The degree of skin contact (for
agents that can be absorbed through
the skin, considering concentration
and duration).

The potential for ingestion through
hand-to-mouth contamination.

How easily the agent is absorbed into
the bloodstream.

How long the exposure lasts
(duration).

How often the exposure takes place
(frequency).

The adequacy of any personal
protective equipment used.

Appendix D, “Estimating Workplace
Exposure,” lists the questions that need to be
answered in order to roughly estimate levels
of exposure when monitoring results are not
available. These questions are particularly
useful for health care providersin eliciting a
good work history.
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Timing of exposure

When considering reproductive and
developmental toxicity, the timing of
exposureiscritical. Since reproductive
function in both men and women is cyclic,
exposures at different times have different
effects. For development, timing is critical:
the same dose of the same chemical at
different times may have no effect, or very
different effects.

The likelihood of a chance high exposure
should be considered. Isthere a history of
“unusual” situations, such as equipment
breakdowns or spills, that may occasionally
expose workers to other toxic agents or to
larger amounts of agents used routinely?
When considering effects on reproduction
and fetal development, peak exposures may
be more important than the typically
measured time-weighted averages (average
exposure over an entire workshift).

Evaluating symptoms

It is often difficult to determine if aworker’s
symptoms indicate overexposure to a
substance. Thisis because many substances
yield nonspecific symptoms. For example,
solvent overexposure can mimic morning
sickness. In addition, strong smells can
often cause nauseain pregnant women.
Several questions can help determine if
symptoms are related to workplace
EXPOSUres:

Are the symptoms described
consistent with the substances to
which the worker is exposed?
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Does the worker fedl sick at work
but get better within several hours
after work or over the weekend?

For pregnant workers, did she have
these symptoms at work before she
got pregnant? If not, has there been
some change in the work process or
the chemicals she uses before
attributing symptomsto the
pregnancy?

When in doubt about whether symptoms
reflect overexposure, occupational health
specialists should err on the side of caution.

Risk Characterization

Risk Characterization involves estimating
the likelihood of harm based on information
gathered in the Hazard Identification and
Exposure Assessment (i.e., how closeis
estimated worker exposure to the lowest
dose that causes harm in animals or
humans?).

Sometimes, assessing risk isrelatively
simple. For example, short-term or
occasional worker exposure to low levels of
substances such as paint fumes or roofing tar
fumesis unlikely to affect pregnancy or
fertility. In more complicated situations, it
may be necessary to consult with an
occupational medicine physician or other
occupational health specialist.

One approach to assessing the likelihood of
harm isto place the worker’s exposurein
one of several broad categories (“high
concern,” “moderate concern,” “low
concern” and “not of concern”) based on
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information gathered in the Hazard

| dentification and Exposure A ssessment.
Because of the complexity of the factors that
must be considered (toxicity, timing and
extent of exposure, potency, severity of
outcome, uncertainty inherent in animal
testing, individual risk factors such as
diabetes or history of miscarriage), a great
deal of judgment is required when
evaluating and categorizing the risk to an
individual worker. The categories and the
language used in this scheme are, therefore,
necessarily broad.

High concern situations

This includes overexposure or substantial
exposure to substances known to harm
reproduction in humans (e.g., agents with a
REPROTEXT® rating of A+, A, or A-).

Moderate concern situations

This includes on-going, frequent exposure to
substances that are probably or possibly
harmful to human reproduction based on
animal evidence (e.g., agentswith a
REPROTEXT® rating of B+, B or B-).

Low concern situations

This includes infrequent, transient, low-level
exposure to substances possibly harmful to
reproduction (e.g., agents with a
REPROTEXT® rating of C, E, or F).

No concern situations
Thisincludes. 1) extremely low exposure to

any toxic substance, or 2) exposure to any
substance that is unlikely to be harmful to
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human reproduction in the absence of severe
acute overexposure (agents with a
REPROTEXT® rating of C, E, or F). It
should be noted, however, that these
substances may have other serious toxic
effects on workers that are not related to
their reproductive health.

Intervention Strategies

A detailed description of intervention
strategiesis provided in Chapter 4. A health
care professional should beinvolvedin
formulating such strategies to ensure that
both the worker and unborn child are
protected from exposures to reproductive
and developmental hazards.
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Chapter 4:

Guidance for Health Care Providers

Answering Workers’
Questions

Health care providers are frequently asked
about potential workplace risks to the health
of men and women. Whileit is not the
responsibility of the primary health care
provider to evaluate hazards on behalf of the
employer, the provider is responsible for
advising patients and answering questions.
A primary health care provider can also
consult with an occupational medicine
physician or other occupational health
specialist. This chapter and the previous one
are designed to help providers respond to
patient concerns, independently or in
conjunction with an occupational health
gpecidist. Thisinformation is summarized
in the flow-chart at the end of this chapter.

Planning the Pregnancy

Women and men may consider many
aspects of their life (e.g. finances, age of
other children, living arrangements) while
planning for afamily. Work issues should
also be considered. Exposure to harmful
substances is often preventable. By
evaluating possible exposures at work and in
the home before trying to conceive, perhaps
several months before conception, people
can take steps to prevent hazardous
exposures and help ensure a healthy baby
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(see Chapter 3). Health care providers can
help with this.

Evaluating Patient Risk

It is very important for the health care
provider to counsel the patient regarding risk
factors for adverse reproductive outcomes
that are unrelated to workplace exposure.
Examples of risk factors that may be more
important than workplace exposures include
age, lifestyle factors, and personal or family
history of adverse outcomes.

The counseling and intervention for patients
regarding workplace hazards vary according
to the type and extent of risk in each
situation. Thefirst step, common to every
case, isthe process of Risk Assessment,
described in detail in the previous chapter.
The questionnaire for workers in Appendix
D provides work history questions that can
also assist in the evaluation of historical and
current exposures. The health care provider
may determineif there are any specific
medical conditions or complications of
pregnancy that might make a pregnant
woman unusually susceptible to any
workplace health hazard. For example, a
patient with placenta previa and/or
threatened abortion should be advised to
limit lifting and prolonged standing. Also, a
fetus that is already smaller than it should be
for other reasonsis at greater risk of further
compromise by maternal exposure to
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developmental hazards at work. Risk
assessment depends on accurate
identification of the relevant chemical, the
timing of exposure, and the dose to which
the worker is exposed.

Determining Interventions

Workplace practices may need to be
modified or eliminated to control
reproductive or developmental risk. Based
on the results of the Risk Assessment, the
provider can advise the patient on the level
of risk involved and, if necessary, suggest
possible interventions to reduce the risk.
For example, if the Risk Assessment
suggests thereislittle or no risk, the
provider can advise the patient that thereis
little to be concerned about. However, if the
Risk Assessment suggests a moderate or
high-risk situation, the provider should
advise the patient of thisrisk and help
determine appropriate intervention(s). By
working with the patient, the employer, and
the labor union (if applicable), the health
care provider can be instrumental in
changing workplace practices and
decreasing risks. This approach benefits
both the patient and other employees at the
worksite. Several options are available to
protect “at risk” workers. They are, in order
of preference:

Reducing the level of exposure.
Temporary transfer to ajob
assignment with reduced exposure to

hazardous agents.

Compensated |eave and
uncompensated leave.
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Quitting work.

Decisions regarding appropriate action
should take into account the potential
adverse impact of reductions or loss of
wages or health benefits that may
accompany job transfer or leave. In cases of
leave or transfer, the health care provider
should also consider risks to any workers
who may replace the affected workers.

Reducing Exposure

Reducing exposure is the preferred
aternative in any situation (“high,”
“moderate” or “low” concern; see Chapter 3
and the flow-chart presented at the end of
this chapter). This approach has many
advantages: all workers benefit; it isthe
least disruptive to the worker and the
employer; and it does not single out
reproductive hazards that may affect an
individual worker or one sex more than the
other.

Exposure to hazardous substances can be
reduced by replacing hazardous products or
processes with safer ones, improving
workplace ventilation, using safe work
practices, and using appropriate personal
protective equipment (see Chapter 5,
“Guidelines for Workplace Health & Safety
Personnel”). Individual risk factors may
affect selection of controls. For example,
high blood pressure makes respirator use
inadvisable for pregnant workers.

A visit to the worksite may be necessary,
and an industrial hygienist or other
knowl edgeabl e person should be consulted.
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The health care provider should inform
workers that exposures can be reduced, and
can help workers communicate with the
employer, health and safety personnel, and
the union (see “For More Information”).
Some general recommendations can be
made to all workers, such as storing
chemicalsin sealed containers when not in
use; not eating, drinking, smoking or
applying makeup in work areas; avoiding
skin contact with chemicals; if chemicals are
spilled on them, changing out of
contaminated clothing right away and
washing themselves with soap and water
(see “How Workers Can Protect
Themselves,” later in this booklet).

Temporary Transfer

Economic and job security themselves are
integral to workers general and
reproductive health. Consequently, job
transfer is aless satisfactory alternative and
must be discussed in great detail.
Temporary transfer should only be
recommended in high concern situations
when exposures cannot, or will not, be
reduced in atimely fashion. Temporary
transfer should also be suggested as an
option to workers in moderate concern
situations. If an employee isinterested, the
health care provider can play an important
role in helping secure temporary job
transfers. Although an employer is not
generally required by law to transfer a
pregnant worker to a job that the worker or
health care provider perceivesto be safer,
some employers have a policy regarding
voluntary temporary transfer options during
pregnancy. Many employers will follow the

recommendations of a health care provider
regarding job placement.

It isimportant to note that an employer
cannot force an employee to transfer jobs.
Thisissue was clarified in alandmark 1991
Supreme Court ruling, United Auto Workers
v. Johnson Controls, in which fetal
protection policies that involve mandatory
transfer were forbidden.

Compensated Leave and
Uncompensated Leave

While Washington State' s industrial
insurance laws (workers' compensation) are
the usual recourse for workplace illnesses or
injury, compensation is not generally
available for reproductive health problems
and developmental effects. A discussion of
thistopic is provided in Chapter 9,
“Workers Lega Rights and Responsi-
bilities.”

However, for pregnant women in high
exposure situations, where exposure
reduction and temporary transfer is not
available, the provider should try to use the
disability coverage of federal and
Washington State sex discrimination laws to
provide benefits for removal from hazardous
exposure (see Chapter 9). While these laws
do not require any employer to provide
specific benefits, they state that coverage for
pregnancy must be equal to coverage for any
other medical conditions that temporarily
interfere with ability to work. Therefore,
employers must provide workers affected by
pregnancy, miscarriage, or childbirth the
same insurance benefits, sick leave, job
modifications, seniority credits, and
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reinstatement privileges afforded to workers
disabled by other causes. Some workersin
moderate concern situations may request
disability leave if atransfer is not available.

Sometimes a pregnant worker who is
exposed to a hazardous substance may not
be eligible for adisability plan and find that
there is no appropriate transfer available.
Under these circumstances she may be
eligible for unemployment compensation.
Unemployment compensation is available to
aworker who isinvoluntarily laid off
because of physical inability to perform the
regular work, but able and available to be
hired into another job.

Quitting Work

Whether aworker decides to quit work isa
personal decision. Itisimportant that a
worker be aware of the other options
available and of the consequences of his or
her decision.

Advising the Breast-
Feeding Patient

With rising numbers of women in the
workplace interested in breast-feeding,
concern regarding chemicalsin breast milk
isalso growing. Some toxic substances
found in the workplace can make their way
into breast milk. Examplesinclude fat-
soluble volatile solvents, PCBs, PBBS,
DDT, and related non-volatile chlorinated
hydrocarbons.

Given the many benefits of breast-feeding,
this uncertainty creates difficultiesin
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making recommendations to women with
potentially hazardous exposures.

Other Patient Concerns

This section is not exhaustive and in
particular does not address the issues of
counseling the pregnant patient after
exposure has aready occurred. For more
information on addressing patient questions
and concerns regarding reproductive
hazards, the reader isreferred to the articles
by Paul & Himmelstein (1988), Welch
(1986), and the computerized databases
listed in “For More Information.”
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RESPONDING TO PATIENT QUESTIONS REGARDING THEIR
REPRODUCTIVE/DEVELOPMENTAL HEALTH AND THEIR JOB

|. IDENTIFY THE HAZARD(S) Il. ESTIMATE THE PATIENT’S EXPOSURE(S)
Sources of Information: —— | Sources of Information:

Product label(s), MSDS(s), patient work history, Patient work history, workplace industrial hygiene
product manufacturer(s), occupational health measurements, biological monitoring results, nature
specialist. and pattern of symptoms.

v

lll. CHARACTERIZE THE PATIENT’S RISK

Based on the information gathered in steps | and Il, the patient’s situation can be broadly characterized:

;

HIGH CONCERN
SITUATION

Overexposure or
substantial exposure to
a known or probable
human reproductive
toxicant (human
evidence).

’ ’ ’

MODERATE CONCERN LOW CONCERN NO CONCERN
SITUATION SITUATION SITUATION
On-going, frequent Infrequent, transient, Extremely low exposure
exposure to a probable low-level exposure to a to a substance unlikely
or possible human possible reproductive to be harmful to human

reproductive toxicant toxicant. reproduction.

(animal evidence).

IV. ASSIST THE PATIENT IN DETERMINING APPROPRIATE INTERVENTIONS

Available options, in order of preference:

'

Reduce exposure
Job transfer
Compensated and
uncompensated
leave

4. Quit work

wn e

y ' ;

1. Reduce exposure 1. Reduce exposure 1. Reassure patient
2. Job transfer
3. Compensated and

uncompensated

leave
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Chapter 5:

Guidelines for Workplace Health &
Safety Personnel

e

Hierarchy of Controls

Occupational health and safety professionals
refer to a“hierarchy of controls,” whichisa
ranking of methods that can be used in the
workplace to prevent or minimize worker
exposures - from the most effective to the
least effective. Conceptually, aworkplace
exposure can be visualized as a source of
potentially hazardous material, and a
pathway along which the hazardous material
travels to reach and affect the worker. The
exposures can be controlled by eliminating
the source (product substitution), capturing
the contaminant along the pathway
(engineering controls), and finally
controlling exposures at the worker
(personal protective equipment,
administrative controls, and personal

Most Effective Control

Least Effective Control

At the Source Along the Path At the Worker

Local Exhaust Ventilation
Process Isolation

Product
Substitution

Gloves, Respirators,
Safety Glasses, Shop
Coats, etc.
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hygiene). Thisranking of controls appliesto
practically al workplace exposures, and is
readily applicable to reproductive and
developmental hazards.

Control at the Source

The most effective method of control isto
eliminate exposure to reproductive or
developmental hazards. This can be
accomplished by substituting with aless
toxic aternative. However, before a
substitute is chosen, the health and safety
hazards of the new product must be
carefully considered. For example, mineral
spirits (Stoddard Solvent) and Freon dry
cleaning fluids are less toxic than
perchloroethylene. However, mineral spirits
pose a greater fire hazard and Freons are a
major cause of environmental air pollution.
Frequently, thereis less information or no
testing available on the new product. The
substitution of one key compound may
require afull evaluation of the process with
modificationsin work practices down the
line.

Control along the Path
The goal of engineering controlsisto limit

exposure at the source. Types of controls
are listed below in order of effectiveness:
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1. Processor equipment enclosureis
the isolation of the source of
exposure, often through automation.
This can completely eliminate
routine exposure of workers. For
example, handling of radioactive
materials is often done by
mechanical arms or robots inside an
enclosure such as a glove box.

2. Local exhaust ventilation is a hood
or duct, at or above the source of
exposure, which draws contaminated
air from its source so that it cannot
spread into the room and into a
worker’ s breathing zone.

3. General or dilution ventilation is the
continual replacement and
circulation of fresh air sufficient to
keep concentrations of toxic
substances diluted below hazardous
levels. However, concentrations will
be highest near the source, and
overexposure may occur in this area.

Control at the Worker
Administrative controls

Management activities such as the
institution of safe work practices, training
and specia policies (e.g., job rotation) can
augment efforts to reduce exposure to
hazardous substances. The Washington
Industrial Safety and Health Act (WISHA)
specifies that employers must instruct
workers in general safe work practices and
provide specific instructions about hazards
unique to aworker’ s job assignment (WAC
296-24-040). More detailed information

about WISHA and employer responsibilities

is provided in Chapter 8.

Personal hygiene

Some general recommendations for workers

handling hazardous substances are:

Store chemicalsin sealed containers
when they are not in use.

Avoid skin contact with or breathing
of chemicals.

Do not eat, drink, smoke, or apply
make-up in work areas.

Wash hands with soap and water
before eating, drinking, smoking, or
applying make-up.

If chemicals spill on aworker, they
must change out of contaminated
clothing immediately and wash with
soap and water. Separate clothing
should be used at work to avoid
bringing home toxic materials.

Personal protective equipment (PPE)

Thisfinal layer of control stops the exposure

at the worker. Because these controlsrely
on workers to implement, they require
greater oversight to be effective.

WAC 296-24-075 covers the use of personal

protective equipment in Washington
workplaces.

The following equipment can be used when
engineering or administrative controls are
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not feasible or are not sufficient to reduce
exposure. Some workers may wish to use
PPE at all times, even when engineering and
administrative controls seem adequate. In
light of the uncertainty surrounding so many
exposures, added protection can only help,
and some people may wish to err on the side
of caution.

Respiratory protection

Respiratory protection involves the use of
approved equipment that covers the mouth
and nose and prevents substancesin the air
from being inhaled. A respirator is effective
only when used as part of a comprehensive
program established by the employer. This
includes identification and measurement of
concentrations of all hazardous substances,
selection of the proper respirator, training
the worker in its proper use, fitting the
respirator to the worker, respirator
maintenance and storage, replacement of
parts when necessary, and a medical
evaluation for workers using respirators.
Minimum performance requirements for
selection and use of respirators and
implementation of arespirator program are
provided in WAC 296-62-071, whichis
enforced by the Department of Labor and
Industries WISHA Services Division.

Required respirator use by any worker must
be evaluated by a qualified person, usually
the respirator program administrator under
the guidance of a physician or other
appropriately licensed health care
professional. If thereisachangein health
status, it is recommended that a health care
provider be consulted about continued
respirator use.
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The use of arespirator by a pregnant
worker, asfor all workers, must also be
evaluated on a case-by-case basis. Certain
complications of pregnancy, such as high
blood pressure, may make it inadvisable for
awoman to continue working at a job that
requires the use of arespirator. Several
factors should be considered when the
decision to use arespirator ismade. All
possible measures should be taken to reduce
concentrations of the chemical outside the
respirator (i.e., controls should be used at the
source and aong the path). Caution should
be exercised in assigning any worker to
tasks requiring the use of arespirator if a
single overexposure, such as one that could
result from respirator failure, could result in
significant harm.

Protective clothing

Protective clothing includes gloves, aprons,
goggles, boots, face shields, and any other
items worn as protection. The protective
clothing must be made of material designed
to resist penetration by the particular toxic
substance being used. Solvent-resistant
gloves are particularly important, because
solvents can penetrate skin aswell as glove
material. The manufacturer of the protective
clothing usually can provide some
information regarding the substances that
are effectively blocked. Employers should
train employees on the importance of using
PPE and give them information on when the
PPE should be replaced.
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Chapter 6:

Responsibilities of Employers

Under the Hazard Communication Standard
(WAC 296-62-054), employers are
responsible for evaluating workplace
hazards to reproduction and devel opment,
informing employees about these hazards,
and protecting them from these hazards.

Employing an Effective
Protection Program

Many large employers and labor unions
have developed policies for the protection of
worker reproductive and developmental
health. Their experience, Washington State
and federal regulatory requirements, as well
aslegal constraints suggest that the
following features are important for an
effective program.

Identification and Evaluation of
Reproductive and Developmental
Risks

This process involves developing a plan and
the necessary resources for determining
which workplace factors are potentially
hazardous to reproductive and developmen-
tal health. If an employer does not have the
professional staff necessary to evaluate
workplace risks to reproduction, other
options are available. Anindustrial hygiene
consulting firm, an occupational health
clinic, a consulting occupational medicine
physician or nurse, or the Department of
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Labor and Industries WISHA Services
Division, Consultation Services can assist
(see “For More Information”).

Elimination or Reduction of Risks

If it is determined that a substance in the
workplace presents a risk to worker
reproductive health or embryonic/fetal
development, the employer must take action
to protect workers. The most desirable
strategy is to eliminate the use of proven or
suspect reproductive or developmental
health hazards. The next preferred method
isto control exposuresto acceptable levels
for ALL employees. Where technical
difficulties, economic constraints and/or
scientific uncertainty make elimination
impossible, a combination of engineering
controls and, when necessary, personal
protective equipment may be employed (see
Chapter 5, “Guidelines for Workplace
Health and Safety Personnel”).

Job Rotation or Transfer

If exposure cannot be reduced in atimely or
satisfactory manner, the worker at risk could
be voluntarily transferred to ajob that does
not involve exposure to hazardous chemicals
or activities. In most cases, this transfer can
be temporary, and should include retention
of salary, protection of seniority and
benefits, and the right to return to the
origina or asubstantialy similar job.
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Orientation and Information Sessions

This educational approach servesto alert
employees to potential hazards on the job
and provides an introduction to the elements
of the reproductive hazard protection
program and instruction on protective
measures (e.g., equipment and hygiene).

Specifically, the required elements of the
employer’s Hazard Communication
Program under the Standard include:

Information
All employees must be informed of:

The Hazard Communication
Standard requirements,

Any operations in their work areas
that involve hazardous chemicals,
and

The location and availability of the
written Hazard Communication
Program, including the list(s) of
hazardous chemicals and material
safety data sheets (MSDS).

Training

Employees who are exposed or potentially
exposed must be trained about:

How they can detect the presence or
release of hazardous chemicals;

Physical and health risks including
reproductive and developmental
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hazards of chemicalsin the work
areq,

How they can protect themselves
through work practices, emergency
procedures and personal protective
equipment; and

Details of the Hazard Communica-
tion Program. This should include
an explanation of any labeling
system, material safety data sheets
and instructions on how to obtain
and use hazard information.

Exposure Monitoring

If known or suspected hazards exist,
employers may attempt to implement
medical surveillance programsin order to
monitor worker exposure levels. Some
standards require medical monitoring. Such
programs ensure that individual workers are
not exposed to harmful levels of specific
agents and enable timely intervention to
prevent health problems. Some difficulties
with exposure monitoring include technical
infeasibility, financial burden, intrusiveness,
and scientific uncertainty regarding
threshold exposure levels and degree of
hazard for specific agents. The American
Conference of Government Industrial
Hygienists (ACGIH) has published
biological exposure indices (BEISs) for
substances for which biological monitoring
has been developed and validated.
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Counseling Service

Counseling is designed to offer individual
job assessment and recommendations to
workers who intend to have children and are
concerned about specific agentsin the
workplace. Counseling regarding
appropriate work activities may be offered
directly from the employer’ s health and
safety staff. Primary health care providers
and non-medical safety staff often are not
well-informed about reproductive and
developmental hazards. Consequently, it
may be preferable to consult with a
toxicologist, occupational medicine
physician, or other professional with
expertise in thisareafor counseling.

Avoiding Discriminatory
Policies

Any policies or actions taken by the
employer must not violate existing laws
prohibiting sex discrimination. Options for
managing risk must be carefully considered
before taking action. For example, failureto
use afeasible alternative with the least
adverse impact on the affected sex (such as
reducing or eliminating exposure) may
congtitute sex discrimination. For more
information on the law against discrimina-
tion, see Chapter 8.
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Chapter 7:

Focus on Selected Hazards

This section provides brief descriptions of topical issuesin reproductive and devel opmental
health. The purpose of this section is to provide background information on potential hazards, so
that concerned employers, workers, health & safety personnel, and health care providers can find
additional information.

Ergonomic Considerations

Ergonomicsis “the scientific study of human work.” The term comes from the Greek words
“ergos’ meaning work, and “nomos,” meaning natural laws. All the physical and psychological
aspects of the work environment are considered ergonomic factors and are summarized in the
figure below:

- cognition
- vigilance - lighting
- activities - heat/cold
- physiological/ ENVIRONMENT }— - humidity
biomechanical aspects - air quality
- forces/pressures - acoustics
- information
processing
- management style
- shift work
- equipment RG ANIZATION - working hours
- tools WORKSPACES AND - training
- displays/controls ' PROCEDURE - worker input/
- workspace design decision

Source: Alberta Worker’s Health Center - Occupational Ergonomics
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Problems may arise when any of the above factors, alone or in combination, place extreme
demands on the worker. Solutions can often consist of fitting the job to the worker instead of the
worker to thejob. The result is most often worker comfort, increased morale and productivity, a
reduction in muscul oskeletal disorders, and a decrease in human and monetary costs.

Are these ergonomic factors harmful to reproduction and development?

Awkward posture, high stress, heavy or repetitive lifting, long working hours, shift work, night
work, and standing for long periods of time have all been studied in regard to reproductive and
developmental outcomes. Prolonged standing, heavy lifting, and physically strenuous work have
been studied most often. These types of stressful working conditions have been associated with
spontaneous abortion, premature delivery (before the 37th week gestation), and low birth weight
infants. Studies suggest that the effect of physical stressorsis greatest during the third trimester
of pregnancy and scientific evidence is strongest for an association between physically stressful
work and premature delivery. The evidence is not conclusive on which or how many workplace
stressors place awoman at risk for premature delivery. However, it is thought that the types of
stressors are not as important as the number of stressors encountered. For example, some jobs
may involve standing for eight hours, working rotating shifts, and lifting heavy boxes. The
combination of these stressors is thought to be of greater concern than any one by itself.

How can work-related physical and organizational stressors be harmful to
reproduction and development?

Employment itself is not arisk factor for adverse reproductive and developmental outcomes. In
fact, outcomes are as favorable, or better, in employed individuals. Thisis because they have the
advantages of wage earning, access to medical care, and the fact that they are healthy enough to
work in the first place. Nonetheless, some outcomes such as low birth weight and premature
birth have been associated with high or strenuous physical activity at work. It isimportant to
remember that physical activity promotes good health during pregnancy. However, excessive
physical exertion may affect hormone balance, blood flow to the uterus, and pressure within the
abdomen. It may also further increase caloric needs at a time when needs are already increased.

The factors important in determining precisely when awoman goes into labor and her baby’s
weight are not well understood. Fetal birth weight depends upon how far along the woman isin
her pregnancy and how well blood and nutrients are flowing through the placenta. Low birth
weight (less than 2500 grams or 5.5 pounds) isamajor risk factor for infant illness and death.
Standing may affect development by restricting the mother’ s blood circulation. Lifting and
heavy exertion may produce increased abdominal pressure. Both of these results may endanger
fetal circulation and lead to early birth and low birth weight.
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What can we do?

The first step should be an evaluation of the work environment. The figure above and the
“Estimating Workplace Exposure” questionnaire (in Appendix D) may be useful in this regard.
Next, the worker and employer should work together to make any necessary modifications in
workplace layout, work posture, and work techniques. If necessary, an ergonomist can be
consulted to evaluate the work situation and provide suggestions for a safe and comfortable work
environment.

The best outcomes are achieved when the pregnant woman is given the ability to control her
work pace and workplace layout. Controlling the pace of her workplace activitiesis actually
more important than the tasks themselves. She should be given the opportunity to take rest
breaks as needed. The time spent sitting and standing should be varied so that she is not doing
either for a prolonged amount of time. A change every hour is desirable.

Decreased workload, safety training, lighter duty, fewer hours, or temporary job reassignments
are some other options. However, jobs that require climbing ladders, balance, carrying bulky
weight, or repetitive lifting should be discouraged. Furthermore, any weight carried should be
limited to aweight near the woman’s pre-pregnancy weight limit. (Note: NIOSH suggests that
the majority of the non-pregnant female population is capable of lifting 50 pounds safely if the
load is kept close to the body and at waist height and if the load is not lifted repetitively or with a
twisted or bent posture.)

Although the evidence is not conclusive, it is wise to evaluate the working conditions of pregnant
workers employed in physically stressful jobs. Throughout the process, communication between
the employer, the pregnant worker, and her health care provider isimportant. Oncethisis done,
adjustments can usually be made to assure continued safe employment during the third trimester
of pregnancy

Job modifications to help make the pregnant worker more comfortable:

Problem: Low back pain

Possible solutions: Provide awork surface suitable for sitting or standing. This could include a
high chair and a high workbench. The ability to select the height of the work surface minimizes
changes in posture that may lead to musculoskeletal complaints. Provide a chair with a backrest
to support the lumbar and sacral areas. Provide afootrest to reduce pressure. Provide a step
stool to elevate one foot while standing, reducing back sway.
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Problem: Edema
Possible solutions: Allow short breaks each hour so that the worker can stretch and walk.
Modify work position by providing an adjustable chair or workstation.

Problem: Standing
Possible solutions: Allow short breaks each hour so that the worker can stretch and walk.
Modify work position by allowing periodic horizontal positions (raise legs, recline back).

Problem: Increased frequency of urination because pregnancy affects the kidneys and places
increased pressure on the bladder.

Possible solutions: Sufficient opportunities for bathroom breaks are very important for the
comfort of the woman.

Problem: Hunger and nausea

Possible solutions: The hunger and nausea experienced by pregnant women may be reduced by
allowing afew minutes for asnack. In addition, failure to take in enough calories may prevent
proper weight gain by mother and baby.

Problem: Fatigue
Possible solutions: Make sure the workstation fits the worker. Decrease work loads or increase
work breaks.

For More Information on Ergonomics

“Physical Work Load and Pregnancy Outcome,” G. Ahlborg, in: Journal of Occupational and
Environmental Medicine 37(8), 941-944, 1995.

“Pregnant Workers: A physician’s guide to assessing safe employment,” J.S. Feinberg and C.R.
Kelley, in: Western Journal of Medicine 168(2), 86-92, 1998.

“Ergonomics,” M. Marbury, in M. Paul, ed. Occupational and Environmental Reproductive
Hazards: A Guide for Clinicians, Williams and Wilkins, Baltimore, pp.201-217, 1993.

“Revised NIOSH Lifting Equation,” National Institute of Occupational Safety and Health,
United States Department of Health and Human Services, Centers for Disease Control,
Cincinnati, Ohio, 1991. DHHS (NIOSH) Publication No. 94-110.

“Shift work and reproductive health,” T. Nurminen, in: Scandinavian Journal of Work,
Environment and Health 24 (supplement 3), 28-24, 1998.
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“Work load and musculoskeletal complaints during pregnancy,” J. Paul, F.J.H. van Dijk, and
M.H.W. Frings-Dresen, in: Scandinavian Journal of Work, Environment and Health 20(3), 153-
159, 1994.

“Work Pace Control and Pregnancy Health in a Population-based Sample of Employed Women
in Norway,” E. Wergeland and K. Strand, in: Scandinavian Journal of Work, Environment and
Health 24(3), 206-212, 1998.

Video Display Terminals

There has been agreat deal of controversy concerning the role of video display terminas (VDTS)
in increasing the risk of birth defects, miscarriages, or other reproductive problems amongst
women of childbearing age. Much of the debate was fueled by mediareportsin the early 1990s
that drew attention to possible health hazards from electromagnetic fields (EMFs) emitted by
VDTs. Thefollowing summary is based on a publication by the March of Dimes Birth Defects
Foundation, entitled “VDT Facts.”

Radiation and Birth Defects

Studies by NIOSH in the early 1980s determined that VDTs do not emit detectable levels of X-
rays, aform of radiation that is known (in high doses) to cause birth defects. While VDTs do
produce X-rays, thisform of radiation is absorbed within the terminals. These studies were
prompted when several small “clusters’ of miscarriages and birth defects were reported by
women who used VDTs during pregnancy. Speculation ensued that VDTs might emit harmful
levels of radiation, like some pre-1970 color TV sets that |eaked worrisome amounts of X-rays.
Other studies further discounted radiation risks to the fetus. In the clusters of birth defects
among co-workers, the birth defects were of different kinds, and so did not seem to reflect any
single cause. In addition, these birth defects were not of the kinds typically caused by high-level
radiation exposure. Most experts believe the best explanation for these apparent clustersis
chance.

Controversy Continues

VDTsemit another form of energy called an electromagnetic field (EMF). Power lines, common
household wiring and electric appliances also produce EMFs. Unlike X-rays, EMFs do not kill
cells or damage genes, and have long been considered safe. Scientists are now taking a closer
look at possible health effects of EMFs since two studies in Denver suggested that children who
live near high-current electric power distribution wires had a one-and-a-half to two-fold greater
risk of cancer, especially leukemia, than other children. The U.S. Congress's Office of
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Technology Assessment has reported that low frequency EMFs can interact with individual cells
to produce certain biological changes. However, the significance of these changesis not known
- and it isfar from clear that exposure to EMFs pose arisk to pregnant women, their babies or
anyone else.

Some scientists feel that the possible health risks from exposure to strong EMFs have been
greatly exaggerated, whereas others believe that potentia health effects cannot be discounted
until we learn more about how this form of energy may affect our bodies.

VDTs and Pregnancy Outcome

In 1991, a study by NIOSH - considered one of the largest and most detailed studies of thisissue
to date - reported that women who work at VDTs al day have no more risk of miscarriage than
women with similar jobs who do not use VDTs. Most studies of the possible risksof VDTsin
pregnancy have produced similar results.

This study helps to ease concerns raised by a 1988 study by researchers at Northern California
Kaiser-Permanente Medical Care Program who reported an amost doubled risk of miscarriage
among women in clerical positions who used VDTs for 20 or more hours per week. However,
there was no increase in the number of miscarriages among women in professional jobs who
used VDTsfor the same number of hours. The different results for professional and clerical
workers suggest that the VDTs themselves were not responsible for the observed increasein
miscarriagesin that study.

The NIOSH study also reported that pregnant VDT users were exposed to el ectromagnetic
energy at levels no higher than those experienced in the home. While additional studies on the
use of VDTsduring pregnancy are under way, current evidence suggests that VDTs are safe to
use during pregnancy.

A 1997 study by NIOSH compared risk of reduced birth weight and premature birth among
telephone operators who use VDTs at work compared to non-VDT-users. Following interviews
with 2,430 women, NIOSH concluded that working with VDTs does not increase a woman’s risk
of delivering a baby of reduced birth weight or delivering prematurely.

Other Health Concerns
Many VDT workers complain about neck, back, wrist, hand and shoulder pain - which doctors
sometimes refer to as repetitive strain injury - aswell as eye strain. Psychological stressis also

frequently reported; and some studies have suggested that high levels of stress may adversely
affect pregnancy.
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Controlling Exposures

Pregnant women who are concerned about EMFs can minimize their exposure by sitting an
arm’s length away from the front of the computer screen. The strength of VDT EMFs drops off
quickly after about 24 inches. Neither lead aprons nor any other type of radiation shield stops
EMFs.

Many of the other physical and psychological stresses of VDT work can be eliminated or

reduced by appropriately timed work breaks and good workplace design. VDT operators often
spend hours without moving from their chairs. This can lead to tense muscles and poor
circulation - which can make a pregnant woman especially uncomfortable. The continuous stress
on wrists and arms can result in inflammation of tendons, which may pinch nerves to cause
numbness and pain.

Detachable keyboards and height-adjustabl e tables and chairs can help prevent neck, back, and
arm discomforts. A chair should also provide support for the lower back. The computer screen
should be located at or just below eye level to help reduce neck and back problems. Flexibility is
key; workers should not have to adjust their bodiesto fit VDTs.

Glare from screens and close viewing without breaks contribute to eyestrain. Screens made of
non-reflective glass, adjustable screen light and contrast, and installation of indirect lighting can
help aleviate eyestrain.

Exercise breaks of fifteen minutes for every hour or two of VDT use are recommended. A brisk
walk or body stretching decreases fatigue and increases productivity. Between breaks,
inconspicuous exercises at the computer terminal can help - shoulder shrugs, head rolls and foot
rotations help keep blood circulating, muscles relaxed.

For More Information on VDTs

“VDT Facts.” Published by March of Dimes Birth Defects Foundation. December, 1992.
Publication 09-410-00. Available on the World Wide Web at http://modimes.org/pub/vdt.htm.

Grajewski, B. et al. * Work with Video Display Terminals and the Risk of Reduced Birthweight
and Preterm Birth.” American Journal of Industrial Medicine 32:681-688, 1997.
Report of the 1997 NIOSH study.

Marcus, M. “Epidemiologic Studies of VDT Use and Pregnancy Outcome.” Reproductive
Toxicology 4:51-56, 1990.
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Schnorr, T.M. et al. “Video Display Terminals and the Risk of Spontaneous Abortions.” New
England Journal of Medicine 324:727-733, 1991.
Report of the 1990 NIOSH study.

Sciali, A.R. “The History of Concerns about VDTs.” Reproductive Toxicology 4:43-44, 1990.

Endocrine Disruptors

Recently, agreat deal of attention has been paid to the potential hazards of certain chemicals that
disrupt the endocrine system. These chemicals have been called "endocrine disruptors’ because
they are thought to mimic natural hormones, inhibit the action of hormones, or otherwise alter
the normal regulatory function of the immune, nervous, and endocrine systems. Most of the
scientific and popular literature has focused on the environmental impacts of endocrine
disruptors. However, workersin avariety of industries could be exposed to higher levels of
these substances than would be found in a non-workplace environment.

It is beyond the scope of this booklet to provide a comprehensive review of this controversial
subject. The interested reader can find more articles on endocrine disruption in “For More
Information on Endocrine Disruptors.” Much of the material presented in this section was
adapted from EPA’ s “ Special Report on Endocrine Disruption.”

Background on the Endocrine System

The endocrine system helps guide development, growth, reproduction, behavior and other bodily
functions of animals and humans. It is comprised of endocrine glands and hormones. Some of
the major endocrine glands are the pituitary, thyroid, pancreas, adrenal, and the male and female
gonads (testes and ovaries). Endocrine glands produce hormones and secrete them directly into
the bloodstream. Hormones act as chemical messengers, traveling through the blood to distant
tissues and organs, where they can bind to specific cell sites called receptors. By binding to
receptors, hormones trigger various responses in the tissues containing the receptors.

An endocrine disruptor is an external agent that interferesin some way with the role of natural
hormonesin the body. An agent might disrupt the endocrine system by affecting any of the
various stages of hormone production and activity, such as by preventing the synthesis of
hormones, by directly binding to hormone receptors, or by interfering with the natural
breakdown of hormones.
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Health Effects

Compelling evidence has accumulated that the endocrine systems of certain fish and wildlife
have been disturbed by chemicals that contaminate their habitats. Whether this endocrine
disruption is confined to isolated areas or is representative of more widespread environmental
conditionsis not clear at present. Groups of organisms for which there is much evidence of
endocrine disruption include snails, oysters, fish, alligators and other reptiles, and birds, such as
gulls and eagles.

A variety of chemicals have aso been found to cause endocrine disruption in laboratory
mammals. Observed effects have included disruption of female and male reproductive function
(such as disruption of normal sexual differentiation, development of the reproductive system,
ovarian function, sperm production, and pregnancy) and effects on the thyroid gland (which
helps maintain normal metabolism). Examples of chemicals proposed to have effects on the
reproductive and endocrine systems (from Colborn et al., 1993) include:

Pesticides

- Herbicides.
2,4-D, 2,4,5-T, Alachlor, Amitrole, Atrazine, Metribuzin,
Nitrofen, Triflurain

- Fungicides.
Benomyl, Hexachlorobenzene, Tributyl tin, Mancozeb,
Zineb, Maneb, Ziran, Metiram-complex

- Insecticides.
b-HCH, Carbaryl, Chlordane, Dicofol, Dieldrin, DDT and
metabolites, Endosulfan, Heptachlor, and Heptachl or
epoxide, Lindane (-HCH), Methomyl, Methoxychlor,
Mirex, Oxychlordane, Parathion, Synthetic pyrethroids,
Toxaphene, Transnonachlor

- Nematocides.
Aldicarb, DBCP

Industrial Chemicals
Cadmium, Dioxin (2,3,7,8-TCDD), Lead, Mercury, PBBs, PCBs,
Pentachlorophenol, Penta- to nonylphenols, Phthalates, Styrenes

Some scientists suggest that the effects seen in laboratory studies may also be occurring in
human beings. However, there is considerable scientific debate on thisissue. With the single
exception of diethylstilbestrol (DES), many scientists contend that there is no evidence of cause-
and-effect relationships between endocrine disruption and adverse health effects in humans.
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Clearly, agreat deal of research is needed to determine the contribution of endocrine disruptors
to reproductive and developmental health problems in both the environment and the workplace.

Controlling Exposures

Although relatively little information is available on the importance of endocrine disruptorsin
the workplace, the goal for employers and workers should be to reduce exposures to these
substances as much as possible. Thisisthe surest way to prevent endocrine disruptors from
harming workers or the fetus.

For More Information on Endocrine Disruptors

“Special Report on Environmental Endocrine Disruption: An Effects Assessment and Analysis.”
US EPA. Report# EPA/630/R-96/012. February 1997. Available on the World Wide Web at
http://www.epa.gov/ORD/WebPubs/endocrine/

“EPA Special Report On Endocrine Disruption.” USEPA. February 1997. Available on the
World Wide Web at http://www.epa.gov/ORD/WebPubs/endocrine/

Colborn T, vom-Saal FS, Soto A M. (1993). “Developmental effects of endocrine-disrupting
chemicalsin wildlife and humans.” Environmental Health Perspectives, 101(5), 378-84.

Colborn T, Dumanoski D, Myers JP, eds. “Our Stolen Future: Are We Threatening Our Fertility,
Intelligence, and Survival? A Scientific Detective Story.” Dutton Books, New Y ork, 1996

“Reproductive Hazards.” OSHA Fact Sheet. Available on the World Wide Web at
http://www.osha.gov/oshinfo/priorities/reproductive.html

“Environmental Estrogens and Other Hormones.” Center for Bioenvironmental Research of
Tulane and Xavier Universities. Available on the World Wide Web at
http://www.tmc.tulane.edu/cbr/ECME/EEHome/default.html

Safe SH. “Environmental and dietary estrogens and human health: is there a problem?’ Environ
Health Perspect 103:346-351, 1995.

Cooper RL and Kavlock RJ. “Endocrine disruptors and reproductive development: a weight-of -

evidence overview.” Journal of Endocrinology (1997) 152, 159-166. Available on the World
Wide Web at http://journals.endocrinology.org/joe//152/joe1520159.htm
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Chapter 8:

Workplace Regulations

In 1973, the Washington L egislature enacted
the Washington Industrial Safety and Health
Act (WISHA) with the goal to assure “safe
and healthful working conditions for every
man and woman working in the State of
Washington.” The Department of Labor and
Industries has adopted many regulations to
protect workers' safety and health. These
regulations are found in Title 296 of the
Washington Administrative Code (WAC).

The Department’ s WISHA Services
Division regulates workplace safety and
health, which includes workplace exposure
to chemicals and other reproductive hazards.
Some of the important regulations that touch
on potential hazards to reproductive health
and development are identified in previous
chapters. A few more are summarized
below.

Hazard Communication
Standard

The Hazard Communication Standard
(WAC 296-62-054) requires employers to
provide workers with information about the
hazardous substances to which they may be
exposed and to train them to use these
substances safely. Information on health
hazards includes information about hazards
to reproductive capabilities. Employersare
also required to have an MSDS for any
workplace product that contains a hazardous
substance and must make the MSDS
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available to workers and to atreating
physician on request. The MSDS must
include information about any reproductive
or developmental effects of the substance.
Unfortunately, thisinformation is often not
complete.

Permissible Exposure
Limits

Department regulations establish Permis-
sible Exposure Limits (PELS) (mostly in
WAC 296-62-075). These are airborne
concentrations of substances that represent
enforced limits for regularly exposed
workers (5 days/week, 8 hours/day). These
limits are intended to represent the
maximum amount (concentration) of a
chemical that can be present in air without
presenting a health hazard, and often
employers are able to keep air concentra-
tions well below the PEL. However,
exposure limits are not always completely
protective. For example, skin exposureis
not addressed, and the majority of PELs do
not take adverse reproductive and
developmental effectsinto account. Infact,
to date only three chemicals are regulated
partially on the basis of reproductive risk:
lead, ethylene oxide, and dibromochloro-
propane. The Occupational Safety and
Health Administration (OSHA) is due to add
glycol ethersto thelist in 2000. OSHA may
establish lower PEL s that consider
reproductive hazards.



WORKPLACE REGULATIONS

Personal Protective
Equipment

Employers are required to provide protective
clothing and other equipment when
necessary (WAC 296-24-075). The
selection of appropriate protective
equipment isacomplex task. Anindustrial
hygienist, safety professional, or other
knowledgeabl e person should be consulted
to ensure that the equipment is appropriate
and used correctly, particularly for pregnant
workers (see Chapter 5).

Safety and Health
Committee

Workplaces with eleven or more employees
must designate a safety committee
composed of employer-selected and worker-
elected members (WAC 296-24-045) and
maintain awritten accident-prevention
program (WAC-296-24-040). The
committee is responsible for reviewing
health inspection reports, accident
investigations, and illness/injury prevention
programsto assist in ensuring safe
workplace conditions. At aminimum, the
accident prevention program should consist
of a safety orientation program describing
the employer's safety program and a
designated safety and health committee
consisting of management and employee
representatives. The employee
representatives are elected or appointed by
fellow employees.
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Other Regulations

Other relevant WISHA regulations that are
designed to protect the health of Washington
State workers include:

Respiratory Protection (WAC 296-62-
071)

Biological Agents (WAC 296-62-080)

Bloodborne Pathogens (WAC 296-62-
08001)

Hazardous Chemicalsin Laboratories
(WAC 296-62-400)

Control of Chemical Agents (WAC 296-
62-07005)

Physical Agents (WAC 296-62-090)

- lonizing radiation

- Nonionizing radiation

- Temperature, radiant heat,
temperature-humidity conditions

For more information about WISHA
regulations, contact the nearest office of the
Washington State Department of Labor and
Industries (see “For More Information”) or
visit WISHA’s World Wide Web site at
http://www.wa.gov/Ini/wisha.



Chapter 9:

Workers’ Legal Rights and

Responsiblilities

P

If you are concerned about a safety or health
hazard in your workplace, you have the right
to file aconfidential complaint with WISHA
by calling the safety and health hotline at
1-800-4BE-SAFE (1-800-423-7233) or the
nearest office of the Washington State
Department of Labor and Industries (see
“For More Information”). If you are
comfortable doing so, you may also choose
to bring your concern to your employer’s
attention directly, in order to give them the
opportunity to rectify the problem without
involving WISHA.

Asmoreislearned in the scientific and
medical communities about reproductive
and developmental hazardsin the
workplace, additional legal protection will
likely become available to workers. While
Washington State’ s industrial insurance laws
(workers' compensation) are the usual
source of compensation for lost wages due
to workplaceillness or injury, there are a
number of limitations that make benefits for
reproductive and developmental health
effects virtually impossible.

First of al, it is seldom possible to prove
that awork exposure directly caused
reproductive impairment or a poor
pregnancy outcome. In addition,
reproductive problems like sterility are not

covered by the workers' compensation plan
because they do not interfere directly with
ability to work. Finally, only “persona”
injuries of the worker are covered, thereby
excluding recovery for harm to aworker’s
fetus or child caused by parental exposure.
In situations where all criteriaare met,
workers' compensation generally reimburses
documented medical expenses and provides
lost time payments in place of lost wages.

Another aspect of workers' compensation
that is particularly restrictiveisthe
“exclusive remedy” doctrine. This
specifically prohibits workers from suing
employersfor ajob-related illness or injury.
Other legal options for dealing with
reproductive hazards exist, and the worker
should consult an attorney if considering a
lawsuit.

Workers have some additional rights from
state and federal discrimination laws. The
following is a summary of afew of the
important laws.

Laws Against
Discrimination

Under WISHA, an employer is prohibited
from discriminating against an employeein
any manner for filing aworkplace safety or
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health complaint with the Department of
Labor and Industries or for exercising any
other right afforded by WISHA, such as
requesting an MSDS (see Chapter 8,
“Workplace Regulations’) or refusing
dangerous work.

Theright to refuse to do atask is protected if
all of the following conditions are met: (1)
the concern about safety is genuine and not a
disguised attempt to harass the employer or
the employer’ s business; (2) thereisared
danger of death or injury if thejobis
performed; and (3) there is not enough time,
due to the urgency of the hazard, to get it
corrected through regular enforcement
channels.

When all of these conditions are met, a
worker should first try to (1) ask the
employer to correct the hazard; (2) ask the
employer for other work; (3) tell the
employer that he or she will not work unless
the hazard is corrected; and (4) remain on
the worksite until ordered to leave by the
employer.

Even when all of these conditions are met,
an employer may still fire aworker refusing
unsafe work. In practice, thelegal and
administrative effort for aworker to win
such adiscrimination charge is very great.

A complaint alleging discrimination must be
filed within 30 days after the discrimination
(RCW 49.17.160). This may be done with
the Assistant Director of WISHA; the Legal
Services Program, Investigations Unit (360-
902-5480); or by contacting the nearest
office of the Washington State Department

of Labor and Industries (see “For More
Information”); or calling 1-800-LISTENS.
Sex discrimination in employment is
unlawful under Washington law (RCW
49.60.030 [1] [a]) and under the federal
Civil Rights Act. The U.S. law appliesto all
workplaces with 15 or more employees.
These laws establish that discrimination
against women on the basis of pregnancy is
sex discrimination and isillegal. An
employer cannot refuse to hire, assign or
promote a woman because sheis or may
become pregnant. The U.S. Supreme Court
issued adecision in 1991 that confirmsthis
in United Auto Workers v. Johnson
Controls. These laws also state that
disability due to pregnancy must be treated
the same as any other medical disability. An
employer may not single out pregnancy-
related conditions for different treatment.
For example, workers with heart problems
may be given job transfers to light duty or
put on temporary disability status. Workers
with a pregnancy-related disability must be
treated with the same regard and given the
same options. A worker who believes that
they have been discriminated against on the
basis of sex may file a complaint with the
State Human Rights Commission or the
local office for the federal Equal
Employment Opportunities Commission
(see “For More Information”).



How Workers Can Protect
Themselves

Employers are responsible for training and protecting their workers. However, since so littleis
known about reproductive and developmental hazards, workers should also take the following
steps to ensure their own safety:

»  Store chemicalsin sealed containers when they are not in use.

» Wash hands after contact with hazardous substances and before eating, drinking,
or smoking.

> Avoid skin contact with chemicals.

» If chemicals contact the skin, follow directions for washing provided in the
material safety data sheet (MSDS). Employers are required to have copies of
MSDSs for al hazardous materials used in their workplace and to provide them
to workers upon request.

> Review all MSDSsto become familiar with any reproductive or developmental
hazards used in your workplace. If you are concerned about reproductive
hazards in the workplace, consult your health care provider.

» To prevent home contamination:

v Change out of contaminated clothing and wash with soap and water
before going home.

v’ Store street clothes in a separate area of the workplace to prevent
contamination.

v" Wash work clothing separately from other laundry (at work if
possible).

v Avoid bringing contaminated clothing or other objects home.

> Participate in all safety and health education, training, and monitoring programs
offered by your employer.

> Learn about proper work practices and engineering controls (such asimproved
ventilation).

» Use persona protective equipment (i.e., gloves, respirators, and personal
protective clothing) to reduce exposures to workplace hazards.

» Follow your employer’ s safety and health work practices and procedures
implemented by your employer to prevent exposures to reproductive hazards.
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Adapted from: The Effects of Workplace Hazards on Female Reproductive Health, National
Institute for Occupationa Safety and Health, Centers for Disease Control and Prevention, Public

Health Service, U.S. Department Of Health & Human Services, DHHS (NIOSH) Publication No.
99-104, 1999.
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Conclusions

It isimportant to remember that exposure to toxic agents is only one of many factors that can
harm reproduction and result in poor pregnancy outcomes. Although much is still unknown
about the extent to which workplace hazards contribute to these health problems, hazardous
workplace exposures are generally preventable. Therefore, the goal for employers and workers
should be to reduce exposures as much as possible. Thisisthe surest way to prevent toxic
exposures from harming workers or the fetus.

57



58



For More Information

Workplace Issues

The Washington Industrial Safety and Health Act (WISHA) is administered by the Department
of Labor and Industries through the WISHA Services Division. Thisdivision isresponsible for
adopting, developing, and enforcing health and safety standards; educating employers and
employees; and ensuring compliance with safety and health laws. Employers have the
responsibility to provide a safe workplace for their employees. Through fulfillment of these
duties, the health and safety of workersis protected.

Compliance Program

Employees who need information or assistance concerning workplace health and safety
regulations, or who want to file a complaint, should contact the nearest office of the Washington
State Department of Labor and Industries. The service locations are listed in the table on the
following page.

Consultation Program

Employers who want free assistance to evaluate and improve workplace health and safety should
contact the nearest office of the Washington State Department of Labor and Industries. The
department offers free consultation services to all employers without threat of fines or penalties
for non-compliance. The service locations are listed in the table on the following page.

In addition, the University of Washington provides free industrial hygiene and safety evaluation
and consultation for interested employers throughout the State of Washington.

Field Research and Consultation Group
Department of Environmental Health

Box 354659

University of Washington

4225 Roosevelt Way NE

Seattle, WA 98105

Telephone: (206) 543-9711

FAX: (206) 543-1740
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Labor & Industries Service Locations

Aberdeen

Telephone: (360) 533-8200
FAX: (360) 533-8220

TDD: (360) 533-9336

415 West Wishkah, Suite 1B
Aberdeen, WA 98520-0013

Longview

Telephone: (360) 575-6900
FAX: (360) 577-5461

TDD: (360) 577-5428

900 Ocean Beach Hwy
Longview, WA 98632-4013

Tacoma

Telephone: (253) 596-3800

FAX: (253) 596-3956

TDD: (253) 596-3887

1305 Tacoma Avenue S, Suite 305
Tacoma, WA 98402-1988

Bellevue

Telephone: (425) 990-1400

FAX: (425) 990-1446

TDD: (425) 637-5450

616 120th Avenue NE, Suite C201
Bellevue, WA 98005-3037

Moses Lake

Telephone: (509) 764-6900
Claims/industrial insurance - (509)
764-6912

Electrical - (509) 764-6900

FAX: (509) 764-6923

TDD: (509) 754-6030

3001 W. Broadway Ave.

Moses Lake, WA 98837-2907

Tukwila

Telephone: (206) 248-8240
FAX: (206) 248-8296

TDD: (206) 248-8245

PO Box 69050

12806 Gateway Drive
Seattle, WA 98168-1050

Bellingham

Telephone: (360) 647-7300
FAX: 647-7310

TDD: (360) 647-7299

1720 Ellis Street, Suite 200
Bellingham, WA 98225-4600

Mount Vernon

Telephone: (360) 416-3000
FAX: (360) 416-3030

TDD: (306) 416-3072

525 E College Way, Suite H
Mount Vernon, WA 98273-5500

Tumwater

Telephone: (360) 902-5799
FAX: (360) 902-5792

TDD: (360) 902-4637

1st Floor, Lobby

PO Box 44851

7273 Linderson Way SW
Olympia, WA 98504-4851

Bremerton

Telephone: (360) 415-4000
FAX: (360) 415-4047

TDD: (360) 415-4014

500 Pacific Avenue, Suite 400
Bremerton, WA 98337-1904

Okanogan

Telephone: (509) 826-7345
FAX: (509) 826-7349

TDD: (509) 826-7370

1234 2nd Avenue S

PO Box 632

Okanogan, WA 98840-0632

Vancouver

Telephone: (360) 896-2300
FAX: (360) 896-2345

TDD: (360) 896-2304

312 SE Stonemill Dr, Suite 120
Vancouver, WA 98684-6982

Colville

Telephone: (509) 684-7417
Toll-free 1-800-509-9174
FAX (509) 684-7416

298 South Main, Suite 203
Colville, WA 99114-2416

Port Angeles

Telephone: (360) 417-2700
FAX: (360) 417-2733

TDD: (360) 417-2752

1605 East Front Street, Suite C
Port Angeles, WA 98362-4628

Walla Walla

Telephone: (509) 527-4437
FAX: (509) 527-4486

TDD: (509) 527-4172

1815 Portland Avenue, Suite 2
Walla Walla, WA 99362-2246

East Wenatchee

Telephone: (509) 886-6500

or 1-800-292-5920

FAX: (509) 886-6510

TDD: (509) 886-6512

519 Grant Road

East Wenatchee, WA 98802-5459

Pullman

Telephone: (509)334-5296
Toll-free 1-800-509-0025
FAX: (509) 334-3417

1250 Bishop Blvd SE, Suite G
PO Box 847

Pullman, WA 99163-0847

Yakima

Telephone: (509) 454-3700
Toll-free 1-800-354-5423

FAX: (509) 454-3710

TDD: (509) 454-3741

15 W. Yakima Avenue, Suite 100
Yakima, WA 98902-3480

Everett

Telephone: (425) 290-1300
FAX: (425) 290-1399

TDD: (425) 290-1407

729 100th St. S.E.

Everett WA 98208-3727

Seattle

Telephone: (206) 281-5400
FAX: (206) 281-5529

TDD: (206) 281-5528

300 W Harrison Street
Seattle, WA 98119-4081

Kennewick

Telephone: (509) 735-0100
FAX: (509) 735-0120

TDD: (509) 735-0146

500 N Morain, Suite 1110
Kennewick, WA 99336-2683

Spokane

Telephone: (509) 324-2600
Toll-free: 1-800-509-8847

FAX: (509) 324-2636

TDD: (509) 324-2653

901 N Monroe Street, Suite 100
Spokane, WA 99201-2149

Employers or employees who are not certain who or where to call, may contact L& I’ s Safety and

Health Hotline at: 1-800-4BE-SAFE (1-800-423-7233)
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Additional Health Information
General Information on Toxics:

A variety of programs within state agencies and universities respond to questions regarding the
toxic effects of exposures in the workplace, home or general environment. Thisincludes
reproductive effects of toxic substances, pesticides, hazardous wastes, infectious agents such as
HIV, and physical agents such as radiation.

Washington State Department of Health
Office of Toxic Substances

7171 Clean Water Lane - Building 4

P.O. Box 47825

Olympia, WA 98504-7825

Telephone: (360) 236-3390

Washington State Department of Health
Office of Epidemiology

P.O. Box 47812

Olympia, WA 98504-7812

Telephone: (360) 236-4240

Washington State Department of Ecology
Hazardous Substance Information Office
P.O. Box 47659

Olympia, WA 98504-7659

Telephone: 1-800-633-7585

Pesticide Information Center On-Line
http://picol.cahe.wsu.edu

Poison Control Centers:

University of Washington

Department of Environmental Health
School of Public Health and Community
Medicine

Box 357234

Sesattle WA 98195

Telephone: (206) 543-6991

Eastern Washington University
Environmental Health & Safety Department,
MS-160

Cheney, WA 99004

Telephone: (509) 359-6496

Pesticide Information Center
Washington State University Tri-Cities
100 Sprout Road

Richland, WA 99352

Telephone: (509) 372-7492

The Washington State Poison Control Center provides immediate information and referral
regarding exposures at home or at work. Individuals who staff this center can provide
information regarding exposure to drugs (prescription and non-prescription drugs), drug
interactions and chemicals used at home or at the worksite. Telephone: 1-800-732-6985.
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Birth Defects Information:

The Central Laboratory of Human Embryology can provide information about the effect drugs,
chemicals and infectious agents may have on the fetus. The staff of physicians and other
research professional's provide consultation using computerized databases.

University of Washington

Central Laboratory for Human Embryology
Department of Pediatrics, Box 356320
Seattle, WA 98195

Telephone: (206) 543-3373

To consult with Teratologists (professionals who specialize in agents that can cause birth
defects) call:

Counseling and Advice on Reproductive Exposures

(CARE Northwest)

Telephone (toll call): 1-900-225-CARE

Genetics:

For questions about genetic issues, advanced maternal age, previous children with birth defects
or chromosomal defects, and communicable disease exposures, you may contact the Department
of Health office listed below.

Washington State Department of Health
Genetic Services Section

1511 Third Avenue

Suite 808

Seattle, WA 98101

Telephone: (206) 464-7718

Health Care Provider

Workers who are pregnant or think they are pregnant should be encouraged to see a health care
provider. Consistent prenatal careis one of the most important factors in having a healthy child.
In addition, the provider can help respond to concerns regarding workplace hazards to
reproductive health.

In some cases, a health care provider may wish to contact an occupational medicine specialist.
In particular, board-certified occupational medicine physicians are the best trained for evaluating
exposure and reproductive risk for workers. The Y ellow Pageslists local area physicians or you
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may contact your county medical society for referrals. Also, the Harborview Medical Center,
Occupational and Environmental Medicine Clinic is the Pacific Northwest training site for
occupational medicine professionals and is available for consultation to other health care
providers.

Harborview Medical Center

Occupational and Environmental Medicine Clinic
325 Ninth Avenue (Box 359739)

Seattle, WA 98104

Telephone: (206) 731-3005

Legal Questions

For questions regarding maternity leave regulations, concerns regarding discrimination during
pregnancy, or legal rights when considering pregnancy, contact the local office of the Federal
Equa Employment Opportunity Commission, or the Washington State Human Rights
Commission.

The Washington State Human Rights Commission (Main Office)
711 S. Capitol Way, #402

P.O. Box 42490

Olympia, WA 98504-2490

TEL: 360-753-6770 -- FAX: 360-586-2282

Toll Free: 1-800-233-3247

TTY: 1-800-300-7525

Equal Employment Opportunity Commission
Federal Office Building

909 First Avenue, Suite 400

Seattle, WA 98104-1061

Telephone: (206) 220-6883

1-800-669-4000

For specific legal questions, you may need to contact a private attorney. The telephone book
yellow pages list local arealawyers.
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Other Resources for Workers

It isusually best for aworker to first bring concernsto his or her supervisor. For additional
guestions or concerns about the presence of workplace reproductive exposures, the employer’s
responsibilities regarding such exposures, or how questions can be addressed through
labor/management interaction, you can contact the Washington State Labor Council. They may
be contacted whether or not the worker is a member of aunion.

Washington State Labor Council, AFL-CIO
906 Columbia St. SW #330

Olympia, WA 98501

Telephone: (360) 943-0608

Miscellaneous Resources

Organization of Teratology Information
Services (OTIS)
Pregnancy/Environmental Hotline — State
Referrals:

Telephone: (716) 874-4747 x 477

Association of Occupational and
Environmental Clinics

Telephone: (202) 347-4976
http://gilligan.mc.duke.edu/oem/aoec.htm

American College of Occupational and
Environmental Medicine (ACOEM)
55 West Seegers Road

Arlington Heights, Illinois, 60005

Telephone: 847/228-6850, FAX: 847/228-1856

http://www.acoem.org

American Industrial Hygiene Association
2700 Prosperity Avenue, Suite 250

Fairfax, VA 22031

Telephone: (703) 849-8888

FAX: (703) 207-3561

E-Mail: infonet@aiha.org

InfoFax Service: (703) 641-INFO
http://www.aiha.org

National Library of Medicine
Telephone: (800)-638-8480
http://www.nIm.nih.gov

Right-to-Know Network (RTKNet)
Telephone: (202) 234-8494
http://www.rtk.net

U.S. Department of Labor
Occupational Safety and Health
Administration (OSHA)

Region 10

Regional Office

1111 Third Avenue, Suite 715
Seattle, Washington 98101-3212
Telephone: (206) 553-5930
(206) 553-6499 FAX
http://www.osha.gov/index.html

National Institute for Occupational Safety
and Health (NIOSH)

Telephone: (800) 356-4674
http://www.cdc.gov/niosh/homepage.html
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Vermont’s Safety Information Resources on
the Internet (SIRI)
http://hazard.com/

Center for Research on Occupational and
Environmental Toxicology (CROET)
Oregon Health Sciences University (OHSU)
3181 SW Sam Jackson Park Road L 606
Portland, Oregon 97201-3098

Telephone: 503-494-4273

FAX: 503-494-4278

Email: croetweb@ohsu.ed
http://www.ohsu.edu/croet/

National Institute of Environmental Health
Sciences (NIEHS)

P.O. Box 12233

Research Triangle Park, NC 27709

Phone number: Office of Communications -
919/541-3345

http://www.niehs.nih.gov/

Agency for Toxic Substances and Disease
Registry

Division of Toxicology

1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333

Telephone: 1-800-447-1544

FAX: (404) 639-6359

Email: ATSDRIC@cdc.gov

To access ATSDR ToxFAQs. Hazardous
Substance Fact Sheets:
http://atsdrl.atsdr.cdc.gov:8080/toxfag.html

American Conference of Government
Industrial Hygienists (ACGIH)

1330 Kemper Meadow Dr., Ste 600
Cincinnati, OH 45240

Phone: 513-742-2020

Fax: 513-742-3355
http://www.acgih.org/

Alberta Worker’s Health Center
Telephone: 403-486-9009
http://www.web.net/~wrkrhlth/
Email: wrkrhlth@web.net

Washington State Pesticide Page
http://pep.wsu.edu/

Teratogen Exposure Registry and
Surveillance (TERAS)
Department of Pathology

Brigham & Women's Hospital

75 Francis St.

Boston, MA 02115

Telephone: (617) 732-6507

FAX: (617) 732-7513

March of Dimes

Western Washington Chapter
1904 Third Avenue Suite 230
Seattle, WA 98101-1181
Telephone: 1-800-291-DIME
206-624-1373

FAX 206-292-8190
http://www.marchofdimes-wa.org

March of Dimes

Eastern Washington Chapter
Kennewick, WA

Telephone: 509-783-1099
FAX 509-783-7165

Safety & Health Assessment & Research for
Prevention (SHARP)

Department of Labor & Industries

PO Box 44330

Olympia, WA 98504-4330

Telephone: 888-66-SHARP

FAX: 360-602-5672
http://www.wa.gov/Ini/sharp
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Databases

MICROMEDEX/REPRORISK?

Contact: Gail Heitland

6200 South Syracuse Way, Suite 300
Englewood, CO 80111-4740

Telephone: (303) 486-6400 and (800) 525-9083
FAX: (303) 486-6464

REPROTOX?

Contact: Kay Padgett

Reproductive Toxicology Center

Columbia Hospital for Women Medical Center
2440 M St. NW, Suite 217

Washington, DC 20037-1404

Telephone: (202) 293-5137

Teratogen Information System and the on-line version of Shepard’s Catalog (TERIS)
Contact: Janine E. Polifka, Ph.D.

University of Washington

TERIS

Box 357920

Seattle, WA 98195-7920

Telephone: 206-543-2465
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Glossary

birth defect - A structural, functional, or biochemical abnormality present at birth that is not due
to injuries suffered during birth. The cause may be either genetic or due to a problem that
occurred during development in the uterus. A birth defect is not always detected at the time of
birth.

carcinogen - A chemical or physical agent capable of causing cancer. Such an agent is
“carcinogenic.” The ability to cause cancer is *“ carcinogenicity.”

clastogen - A chemical or physical agent that can cause breaks in chromosomes (genetic material
in the cell).

congenital malformation - A physical abnormality present at birth (birth defect).
developmental toxicant - An agent which disturbs the proper growth or health of the offspring,
acting at any point between conception and puberty. The resulting effects include spontaneous

abortion, growth retardation, birth defects, and functional alterations.

dose - The amount of achemical that enters or is absorbed by the body. Dose is usually
expressed in milligrams of chemical per kilogram of body weight (mg/kg).

embryo - The developing organism from conception until about 8-9 weeks.

endocrine - Organs and structures whose function is to secrete into the blood or lymph 