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Reproductive hazards and the workplace

Patricia A. Baird, MD, CM, FRCPC, FCCMG

T he most outstanding feature of reproductive
hazards in the workplace is the lack of relia-
ble information on how or even if most

exposures are linked to infertility or to reproductive
problems such as early miscarriage and birth defects.
Speculations range from the view that a direct and
obvious danger to male and female fertility exists in
many workplaces to the view that there are no

significant linkages between the workplace and re-

productive problems.
There are two reasons why the evidence that we

could use to make such judgements is not available.
The first is simply the magnitude of the problem. It
is estimated that there are between 50 000 and
100 000 chemicals and substances in the workplace
today,' and more are being added continually. To
study each of these with the appropriate scientific
methods, looking for cause-and-effect relations,
would require an army of epidemiologists and un-

limited funding. Even this neglects all the possible
combinations and permutations of these substances.

The second reason is more complicated: it is the
definition of the problem of reproductive hazards in
the workplace. We do not obtain the needed infor-
mation because we set out to collect data that are

based on certain implicit assumptions. We have
"blind spots" there are some questions we simply
do not think to ask.

Understanding one of these blind spots in par-
ticular is vital to a constructive discussion of re-

productive hazards in the workplace; it relates to
gender. Until recently we have not seen - be-
cause we have not looked for risks in the work-
place to male fertility and reproduction. Studies
have focused almost exclusively on women's expo-
sure, particularly during pregnancy, and on subse-
quent impaired fertility or birth defects. We may
lament the quantity and quality of data from such
studies, but in comparison we have next to no in-

formation on the effects of workplace hazards on

male reproduction.
There are different views on what underlies

this neglect. Some researchers attribute the focus
on women's reproduction to society's traditional
identification of reproduction with women. Because
so much more is known about the female than the
male reproductive system the treatment of
female infertility is more rewarding for physicians.
Only recently is the male contribution to infertility
coming to the fore and beginning to be under-
stood.

Another view is that research on reproductive
hazards to women is used to keep them out of more
highly paid jobs, jobs that were at one time strictly
for men.2 Those of this view say that research does
not look at whether men are at risk, because there is
no underlying agenda to remove men from those
particular workplaces. They claim that research has
been used to justify discriminatory labour practices
and policies. This claim cannot be made lightly, but
its advocates say that it is supported by the observa-
tion that there has been less research about the
effects of workplace hazards on women who work in
traditionally female jobs.

Another aspect is the tendency to focus on the
developing fetus, a concern that has led to less
emphasis on the woman's reproductive system as a

whole. One explanation for this focus is that compa-
nies are in danger of being sued for large amounts of
money in damages if a child is born with grave
defects.3

The response to suspected hazards

Responses to reproductive hazards in the work-
place have, to a large extent, been conditioned by the
way in which the problem has been defined. The
primary response has usually been to remove the
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individual and not the hazard. When the problem
has been defined as one that affects women, then
pregnant women (or even all women who could
become pregnant) are the excluded workers. Inten-
tionally or not this policy cannot fail to have a
negative impact on women's goals of achieving
equality, economic and otherwise.

Moreover, this approach is inadequate if men
are affected by hazards in the workplace and if such
hazards cause problems in their offspring. For exam-
ple, in a case before the US Supreme Court4 a
company manufacturing car batteries had the policy
that women capable of bearing children could not
work in jobs that exposed them to certain levels of
lead. Women aged 50 years and under were trans-
ferred if any employee in their work area had had a
blood lead level of more than 30 ,ug/dL (1.45
,umol/L) during the previous year. The court upheld
this policy. Yet some of the few studies5-10 that have
focused on male reproduction over the past two
decades have shown that concentrations of lead at
this level have a permanent effect on male fertility,
and reports from the University of Maryland have
indicated that male rats exposed to low levels of lead
produced progeny with abnormal brain development
(New York Times, Mar. 1, 1991).

Stemming from the narrow focus on the danger
to the conceptus is the policy of excluding from the
workplace women who have the potential to become
pregnant, not because of concerns about their long-
term reproductive health but because it is possible
for them to be pregnant for several weeks without
knowing it. It is during early pregnancy that the
major organs are laid down and are most vulnerable
to substances causing malformations. However, if
there is a danger to reproduction from exposure in a
workplace it is likely that it exists at the level of both
ova and sperm, and thus there is a need to protect
the gametes of men and women as well as to protect
the conceptus.

The results of a recent study are relevant,
because it is one of the first to look at whether
paternal exposure has a role in harm to offspring."
The study used data on more than 22 000 chil-
dren - all those born with birth defects in British
Columbia from 1952 to 1973. Children of firemen
had a significantly higher risk of being born with
atrial or ventricular septal defects than did the
children of normal control subjects or policemen.
Firemen are exposed to a wide range of toxic
chemicals both during a fire and in the course of the
investigation and cleanup afterward. Policemen were
chosen as a comparison group because they were
similar to firemen in socioeconomic status and in
their job's hiring criteria, such as education, fitness
and physical build. Fathers of children with atrial
septal defect were 5.9 times more likely to be

firemen than to work in all other jobs combined and
3.8 times more likely to be firemen than policemen.

It is not known exactly how paternal exposure
could cause a birth defect. Since a mechanism has
not been clearly identified as yet, evidence of such a
relation has not often been sought. However, one
possible mechanism is the absorption through the
skin and through inhalation of chemicals that affect
sperm DNA. Animal studies suggest that toxic com-
pounds may be transferred in the semen to a
pregnant female.'2'3 In humans one mechanism may
be exposure of the woman to agents brought home
on the man's clothes. Regardless of the mechanism,
the possible link between paternal exposure and
adverse outcomes in the offspring should be ex-
plored.

Testing as a response

Genetic knowledge and the capability for genet-
ic screening have increased greatly in the past
decade, but unfortunately this has led to a wide-
spread exaggeration of what genetic science can
accomplish, with not enough acknowledgement of its
limitations. I think this is because there are two
categories of genetic disease that are not separated
in people's minds. The first category is of single-
gene disorders, such as cystic fibrosis, Tay-Sachs
disease and Duchenne muscular dystrophy. There
are several thousand of these Mendelian dis-
orders, each of which is rare individually. Current-
ly over a hundred of them can be detected through
prenatal testing. In this category, there is a 1:1 re-
lation between genotype and phenotype: if the
genotype for the disease is present, then the individ-
ual will have the disease.

The other category of genetic disorders includes
"multifactorial" conditions. We are learning that
these conditions are the result of complex interac-
tions between genetic susceptibilities and environ-
mental or lifestyle factors that we are only beginning
to understand. In this type of genetic susceptibility
the genotype has a much smaller influence on the
phenotype than is the case in single-gene disorders.

Many genetic-based susceptibilities that would
be tested for in the workplace fall into this second
category. Whether a problem develops in people
with the gene depends on their environmental ex-
periences. It may simply not be possible to create a
test that can take this complexity into account. Al-
though tests have been greatly improved, the
current ones for detecting a predisposition to
harm from workplace exposures are usually not
sufficiently refined to determine susceptibility to a
particular substance.

An uncritical faith in genetic testing is unjusti-
fied not only because of the limitations of the tests
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themselves but also because of the real dangers
attached to any widespread use of testing and to the
way test results might be applied. One danger al-
ready mentioned is the tendency to focus on the
individual whose test results show him or her to be
susceptible rather than to focus on the problem
that is, to remove the worker instead of cleaning up
the workplace. Further, testing is a crude determi-
nant of susceptibility, in part because there are other
variables that cannot be appropriately weighed.
Many of these, such as smoking, are related to
lifestyle. There is a danger that emphasis on these
factors could lead companies to try to control the
behaviour of their employees not only while they are
at work but also during the rest of their time. Testing
done as a panacea is neither good science nor good
policy. That is not to say that there are no situations
in which testing might be useful. In itself testing is
not immoral, but it should not be asked to deliver
more than it can, and the potential consequences of
a testing program should be very carefully thought
through.

In evaluating situations in which testing might
be appropriate it must be remembered that nothing
is safe in an absolute sense. The poison lies not in
the substance but in the dose. Given the marked
differences in people's metabolic systems the, level of
safe exposure for 1 person in 100 000, for example,
may be many times less than that for the rest of the
population. There is evidence of a bimodal distribu-
tion of some susceptibilities in the population.14
Even if the concentration of a toxic agent is reduced
to a level that is safe for most people there may
always be a small group with heightened sensitivity
for whom it will be next to impossible to make the
level low enough.

In some cases a reduction to the level of a toxic
agent that is "safe" for most people may be an
appropriate way of minimizing reproductive and
other health risks. In well-documented situations,
once the workplace has been suitably cleaned up it
may be necessary and acceptable to test for genetic
susceptibility to much smaller dosages and to re-
move workers who are still at risk in this cleaned-up
workplace. Such people would require protection
and compensation in law for being thus excluded.
Furthermore, this strategy should not be the first line
of approach and is not usually applicable.

Public concern

Although we do not know how important the
workplace is, the public is clearly anxious about the
role that exposure in the workplace plays in causing
reproductive problems, and arguments made by
many assume a proven and definite linkage. These
are very real perceptions and concerns that must be

addressed first through research and then through
enlightened legislation and social policy based
on the results of that research. We also need to
consider the training that medical students receive;
patients with fertility problems are often not
asked about their occupation as part of the medical
history-taking.

What can we do?

Given the impossibility of doing conclusive
studies of the many substances in our work-
places, we must examine our current knowledge of
the biologic and toxic properties of these sub-
stances and set priorities for research. Since few
activities and substances are entirely risk-free,
decisions about what kinds of risks are accept-
able will be needed. Acknowledging risk does not
avoid the obligation to clean up the workplace,
and preselecting workers on the basis of their gen-
etic predisposition or sex is not appropriate. Such
actions are discriminatory and unacceptable in
our society. Instead, it is a question of diminishing
returns: At what point is the majority of the ex-
posed work force safe? Where should we place the
cutoff? These are questions that have many facets,
including a basic economic one. In eliminating all
hazards from the workplace we do not want to elim-
inate the workplace itself, because of the high costs
involved. These issues need to be approached co-
operatively and with full information by partici-
pants, employers and unions.

Second, we must make better use of the data
that have already been collected. For instance, exist-
ing databases of workplace exposures and of health
outcome could be investigated for correlations.
Computer record linkage of databases is a tool that
could be used at relatively low cost, since the
expensive part - the data collection - has already
been done. For this to be successful on a wide scale
what is needed is a sympathetic attitude by unions,
employers and government and a willingness to
allow such linkages with - importantly - appropri-
ate confidentiality guidelines.

Third, we should recognize the importance of
prevention. One of the keys in prevention is infor-
mation. Employers and unions must tell employees
what is known and what is not known about existing
hazards so that employees are able to make informed
choices about the actions and precautions they want
to take.

Fourth, the types of research questions that are
being asked have to be examined for hidden assump-
tions, for our cultural biases. One of the best ways to
do this is to solicit input from different groups with
different points of view when setting out research
questions.
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The issues of reproductive hazards in the work-
place are complex, and there are no simple solutions.
Recognizing the complexity of the problems is vital
if we are to reach solutions that meet the needs of
both individuals and workplaces. It must be remem-
bered that simple solutions are, too often, simply
wrong solutions.
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Singapore Scientific Meeting and Medical Education
Seminar / Une Reunion scientifique et un Seminaire de
formation medicale a Singapour

Oct. 30-Nov. 6, 1992 / du 30 oct. au 6 nov. 1992
Singapore

Cosponsored by the Singapore Medical Association and the
CMA / coparrainees par l'Association medicale
singapourienne et l'AMC.

Pat Herr, Conference Planners International, 7711
Bonhomme Ave., St. Louis, MO 63105-1961;
1-800-234-6900, ext. 382, fax (314) 727-9354

1993 International Conference on Physician Healtha
Conference Internationale de 1993 sur la sante des
medecins

Facing Issues, Seeking Solutions, Advocating Help /
Reconnaftre les problemes, chercher des solutions,
proposer de l'aide

Jan. 28-31, 1993 / du 28 au 31 janv. 1993
Marriott Mountain Shadows Resort, Scottsdale, Ariz.

Cosponsored by the American Medical Association, the
Federation ofState Medical Boards, the CMA and
the Federation ofMedical Licensing Authorities of
Canada / Coparrainee par l'American Medical
Association, la Federation ofState Medical Boards,
I'AMC et la FOdOration des ordres des rmedecins du
Canada

For more information regarding registration call / pour
obtenir plus de renseignements au sujet de l'inscription
et la soumission de communications composer le
numero 1-800-621-8335. For event sponsorship or
invitation to exhibit contact / pour le parrainage de
conferences ou les invitations d'exposants contacter
Patrick W. McGuffin, PhD, Department of Mental
Health, American Medical Association, 515 N State St.,
Chicago, IL 60610; (312) 464-4064.

5th Annual CMA Leadership Conference /5e Conference
annuelle de l'AMC sur le leadership

Feb. 25-27, 1993 / du 25 au 27 fev. 1993
L'H6tel Westin Hotel, Ottawa

CMA Meetings and Travel Department / Departement des
conferences et voyages de 1'AMC, PO Box/CP 8650,
Ottawa, ON KIG OG8; (613) 731-9331 or/ou
1-800-267-9703, fax (613) 523-0937

Other Conferences * Conferences diverses

Aug. 19, 1992: Canadian Medical Protective Association
Annual Meeting (in conjunction with the 125th Annual
Meeting of the CMA)

Hotel Newfoundland, St. John's
Canadian Medical Protective Association, Carling Square,
560 Rochester St., Ottawa, ON K1G 5K7;
(613) 236-2100
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