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ABSTRACT. Genetic testing in the workplace is a
technology both full of promise and fraught with
ethical peril. Though not yet common, it is likely to
become increasingly so. We survey the key arguments
in favour of such testing, along with the most signif-
icant ethical worries. We further propose a set of
pragmatic criteria, which, if met, would make it per-
missible for employers to offer (but not to require)
workplace genetic testing.
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Introduction

The rapid advances made in genetic research and
technology over the last few decades have led to
a host of important advances in the detection
(and hopefully soon the treatment) of genetic
conditions and diseases. These developments have
also raised ethical concerns about how resulting
technologies will be implemented, and about
how their implementation will impact different
communities. One particular set of concerns
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surrounds the use of genetic testing in the work-
place. Though not yet common, workplace
genetic testing is bound to become a real option
for employers as genetic technologies improve.’

Genetic testing comes in two forms: screening
and monitoring. Genetic monitoring (which tends
to be supported by labour advocates) detects
genetic abnormalities potentially caused by
exposure to workplace toxins: an alert to hazards
in the workplace, similar in principle to radia-
tion detection badges. By contrast, genetic
screening (the focus of this paper), is used to detect
hereditary disease or susceptibility to workplace
toxins. This could be used for pre-employment
testing, employee placement, and risk avoidance
— all useful tools for employers (Department of
Labor et al., 1998).

What can be screened for and why?

Genetic screening can be used to detect which
individuals have a genetic makeup associated with
particular hereditary diseases, such as sickle cell
anaemia, cystic fibrosis, and Huntington disease.
Screening can also detect genes that confer
increased susceptibility to workplace toxins or
environmental factors, e.g., N-acetyltransferase
phenotype (increased risk of bladder cancer in
those exposed to carcinogenic arylamines (Vineis
and Schulte, 1995)), or Glu-69 (heightened sus-
ceptibility to beryllium, which can cause pul-
monary disease (American Nuclear Society
Environmental Sciences Division, 1998)).*
Employers might benefit from genetic
screening through reduction in costs associated
with occupational disease, e.g., lost productivity,

excess absenteeism, worker’s compensation
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payments, health insurance premiums, and legal
liability (Andre and Velasquez, 1991). While
some tests are still relatively expensive, they will
become more affordable as technologies develop
(e.g., DNA chips, cf. Wickelgren, 1998), and
through cost savings from maintaining a healthy
workforce. A further argument in favour of
genetic screening is that in order to maintain a
healthy and productive workforce and safeguard
corporate interests, companies have to be selec-
tive about who they hire or retain as employees.
It can be argued that companies are not unfairly
discriminatory in selecting against employees at
risk for hereditary disease or genetic suscepti-
bility. Workplace discrimination is generally not
thought to be unfair if the issue is a “bona fide”
requirement of the job. And it may simply not
be economically feasible for the employer to
eliminate all substances that put a few hypersen-
sitive employees at risk. It may be more sensible,
from an economic point of view, not to hire
susceptible workers or to transfer susceptible
workers to different positions. Finally, if chal-
lenged that using genetic screening in the work-
place is unfairly discriminatory, employers can
reply that prospective (and current) employees do
not have a right to work at a specific company,
and that those who object to screening can seek
employment elsewhere. Of course, this reply is
plausible only while workplace genetic testing
remains rare — if it becomes common practice,
some people may become unemployable because
of genetic susceptibility.

It can also be argued that workplace genetic
screening  will benefit both workers and
employers by helping to maintain a healthy
workforce. Employers have a general ethical
obligation to minimize the likelihood of work-
place illness and injury. One way to approach this
obligation is to improve the workplace — that is,
to tailor the workplace to needs of the worker.
But, since workplace illness and injury typically
involve interaction between some characteristic
of the workplace and some characteristic of the
worker, another way to approach this obligation
is to tailor the worker to the workplace. If the
latter approach is taken, it will generally mean
not modifying particular workers, but changing
which workers have which jobs. That is, it will

mean avoiding placing workers into work envi-
ronments that, because of particular characteris-
tics of those workers, are particularly dangerous
to them. This was the rationale for DuPont’s
voluntary sickle cell anaemia screening program
in the 1970s, and for the widespread restrictions
in the chemical industry that preclude women
from working in environments that expose them
to chemicals known to cause birth defects (cf.
Draper, 1991).

Screening may also benefit workers directly by
providing information that will allow them to
avoid placement in potentially harmful environ-
ments, thereby sparing workers and their families
the physical, emotional, and financial burdens of
disabling disease or premature death. The sug-
gestion is that, once informed of their increased
risk, workers can evaluate their situation and
take voluntary preventative measures to avoid
exposure.

Opposition to workplace screening

The above arguments in favour of genetic
screening will be unsatisfactory to many.
Screening, it may be argued, is unjustly discrim-
inatory, is a threat to privacy, offers only a ques-
tionable degree of accuracy, and does not ensure
a safe working environment. On these grounds,
some will argue that genetic screening should be
restricted.’

Justice requires people be treated equally unless
there are relevant reasons for different treatment.
Difterences in skill, knowledge or experience
would be relevant criteria for hiring or place-
ment. However, traits that are not within the
control of the individual, such as gender, eth-
nicity, or disability, are commonly held (e.g., in
the Canadian Charter of Rights and Freedoms, and
the U.S. Americans with Disabilities Act) to be
unjust grounds for discrimination. Thus it has
been argued that one’s genetic makeup, like
disability, should not be reason for discrimination
(cf. Annas, Glantz et al., 1995; Task Force on
Genetic Information and Insurance, 1993;
Murray et al., 2001). Further, given that pre-
dispositions to genetic diseases may be associated
with specific ethnic backgrounds (e.g., sickle cell
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anaemia in people of African descent or Tay-
Sacks disease in Ashkenazi Jews) there is concern
that screening could stigmatize and negatively
impact historically disadvantaged groups (cf. Task
Force on Genetic Information and Insurance,
1993).

The usefulness and scientific validity of work-
place genetic screening have also been challenged
(Draper, 1991; Department of Labor et al.,
1998). Screening is not diagnostic, but predicts
only risk or susceptibility. The information
provided by means of genetic testing will not
determine whether a person will in fact develop
a condition, only that they are more likely to do
so than others.® Moreover, there are problems
with the sensitivity and specificity of the
screening methods — a test may be accurate but
still miss people who are at risk (a “false
negative”), or on the other hand, label some
people as at increased risk who are not actually
susceptible (a “false positive”), thereby increasing
anxiety and possibly resulting in the unwarranted
termination of a position. To be “at risk” implies
a probability of developing a condition that might
affect performance — even with a positive result
on a test, a person might never develop the con-
dition. Nor does being at risk directly affect
current ability to perform, except to the extent
that this information creates fear and anxiety,
which could affect a person’s performance.
Confidence in genetic screening may also be
unreasonable given the complexity of the human
genome and the complexity of its interaction
with the environment (Lewontin, 2000). Most of
the conditions that would likely be of interest for
workplace testing are mutlifactorial, i.e., there are
numerous factors involved in the development of
disease, only some of which are genetic. And
even when there is an association between a
specific gene and development of disease, there
may be other (unknown) genetic factors neces-
sary before the target gene gets “turned on” and
causes cancer, for example. Thus a person who
tests positive for “the gene” in question may still
never develop the disease (Baird, 2001).

There is also concern that genetic screening
will lead to employees not being treated as indi-
viduals, but as “risk groups” who are in some
way to blame for their conditions, thereby dis-

tracting from the responsibility borne by the
company for workplace safety — employers should
be improving safety and removing hazards, not
shifting responsibility to employees (Kegley,
1998).

Given that the gap between diagnosis and
treatment is still great for most genetic disorders,
screening will likely be of dubious direct medical
benefit to employees. Even if an employee is
found to be at risk, the best that can be offered
is transfer to a different position and increased
monitoring. But genetic information can be a
significant psychological and social burden, espe-
cially if one is told one has “a defective gene”
or is “at risk.” Such news might affect a person’s
conception of health and identity,® lead to
stigmatization, or even make a person unem-
ployable or uninsurable. (Such risks might be
mitigated through genetic counselling, but coun-
selling is unlikely to eliminate such risks alto-
gether.) For these reasons, it is widely argued
that genetic information should be treated as
personal and private,” and that access by third
parties should require convincing justification
(Secretary’s Advisory Committee on Genetic
Testing, 1999). Forcing an employee to undergo
genetic screening also forces the employee to deal
with the resulting information, and studies on
the psychological impact of genetic testing have
shown that it may sometimes be better “not to
know” (Benjamin et al., 1994; Codori, 1997,
Cox and McKellin, 1999).

Is there room for compromise?

Those in favour of genetic screening are probably
justified in citing employee benefit, corporate
responsibility, and economics as reasons for using
genetic testing to select against certain employees
while protecting those already employed who
may be susceptible. Opponents to screening also
provide persuasive arguments for the need for
concern about justice and discrimination, scien-
tific wvalidity, and privacy. There are further
concerns, particularly in the U.S., regarding risks
to employees’ insurability (for both health care
and life insurance) (Murray et al., 2001). While
we find the arguments against screening at this
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time are in general more persuasive (given the
rather low accuracy of testing, the low utility of
risk information, and the clear potential for
injustice and discrimination), screening may be
a viable option — both technically and ethically
— in certain specifiable situations either now or
in the future. Obviously the accuracy of testing
methods must be improved, but more impor-
tantly, testing must be administered in a just and
respectful manner.

Given that workplace genetic testing is a tech-
nology both full of promise and fraught with
ethical peril, we suggest a pragmatic approach
that allows for the possibility of workplace
genetic testing, but that attempts to minimize its
negative effects. Each of the positive and negative
factors alluded to above warrants serious ethical
investigation. Such work has begun, but is far
from adequate to provide satistying answers. In
the meantime, we propose a set of criteria, the
satisfaction of which would make it prima facie
permissible for employers to offer genetic testing
to workers. Requiring workers to submit to
genetic testing is significantly more problematic
morally. Forced testing would constitute an
invasion of privacy, and expose the worker — on
a non-voluntary basis — to a range of poorly
understood risks. Thus it may not be possible to
identify circumstances in which such a require-
ment would be ethically permissible. We do not
attempt that task here. As a result, we restrict our
discussion to the search for conditions under
which it would be permissible for employers to
offer employees the opportunity to be tested.'’ We
contend that it is ethically permissible to offer
genetic testing to employees if the following six
conditions are met:

1. A genetic test (for a specific condition)
must be available which is highly specific
and sensitive and offers an acceptably low
incidence of both false positives and false
negatives; such a test must test for a gene
that is sufficiently penetrant for the test
result to have some important health impli-
cation.

2. Testing should be carried out by an inde-
pendent lab, and results of genetic tests
should be given to workers directly, either

by a geneticist or a genetic counsellor; test
results should be held confidential, and
revealed to the employer only at the
employee’s request;

3. Pre- and post-test genetic counselling must
be available from a qualified health profes-
sional, and paid for by the employer,
regardless of the outcome of the test;

4. The gene being tested for must not be
prominently associated with an identifiable
and historically disadvantaged group;

5. Where relevant, the employer must guar-
antee continued access to group insurance;

6. The employer must ensure that if the
employee chooses to reveal that she has
tested positive, suitable policies are in place
to ensure a reasonable degree'' of job
security.

We feel that if the above criteria were met, it
would be ethically permissible to offer (but not
to require) workplace genetic testing. Meeting
these criteria would allow employers to offer
genetic testing, and further to have reasonable
answers in the face of most of the objections
noted above. The only concern not directly
addressed by meeting these six criteria is the
worry that, in focusing on tailoring the work-
force to the workplace environment (by using
genetic testing to weed out those workers who
are particularly susceptible to workplace hazards)
employers may neglect improvements to the
workplace that would benefit all employees. It
would of course be possible to further stipulate
that, in order for it to be permissible to offer
genetic testing, employers must also ensure that
other appropriate measures are taken to clean up
the workplace so that the interests of “normal”
workers as well as “at risk” workers are served.
We feel, however, that the obligation to provide
a safe workplace for all employees is a general
issue that can be separated from the issue of
genetic testing.

If the six criteria above are met, then any
genetic test that is offered holds the promise of
being good for all involved. The employer
reduces costs associated with employee illness; at-
risk employees gain the information needed to
remove themselves from work environments that
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pose special risks for them; and employees found
not to be at increased risk gain the comfort of
that knowledge. These advantages (in the absence
of the disadvantages avoided through meeting our
six criteria) justify offering testing. They do not
justify failure to maintain a reasonably safe envi-
ronment for all employees: employees found not
to be at risk gain only psychological comfort
from testing, and untested employees gain
nothing at all from testing. The availability of
testing does little if anything to change
employers’ health-and-safety related obligations
to these employees.

Next, let us ask, is it ever ethically mandatory
for employers to offer genetic testing? We believe
that it is, and suggest that it be considered
mandatory for an employer to offer genetic
testing to employees if conditions 1 through 6
above are satisfied, and if, in addition, the fol-
lowing conditions are met:

1. Knowing their status with regard to the
genetic characteristic in question can rea-
sonably be expected to influence at least
some employees’ decision to remain in their
current position;

2. The cost of the test is “reasonable” (e.g.,
is similar to the costs of other insured
medical services, or other normal work-
place benefits).

We think that the possibility of an obligation
to offer testing to employees — and the financial
burden that would imply — goes hand in hand
with the possibility of offering genetic testing to
employees, and the risks such testing would
imply for them." In considering whether they
favour a world in which employees may be tested,
employers should also consider whether they also
favour a world in which they may be obligated to
offer testing.

The future is likely to see a rapid expansion
in the number of genetic conditions or suscep-
tibilities that can be tested for, and testing will
become cheaper, more accurate, and more widely
available (Silverman, 1995; Secretary’s Advisory
Committee on Genetic Testing, 1999; Williams-
Jones, 1999). This could provide for better mon-
itoring and screening of employees to increase
safety, but only if both the motivation and the

process are fair and non-discriminatory. Given
the often restrictive nature of many governmental
responses to developments in genetic research
and technology (e.g., the response to fetal cell
research, cloning, etc.), screening tests will almost
certainly be restricted unless they are proven
scientifically valid and used in a just and equi-
table manner. Genetic technologies are becoming
increasingly important in our lives — something
that is not soon likely to change. Careful thought
needs to go into the conditions under which
such technologies should be welcomed into our
lives.

Notes

" Authorship of this paper is shared equally. The
authors wish to thank Charles Weijer, Susan M. Cox,
Jason Scott Robert, and Paul Miller for helpful
comments on various drafts. Many of the ideas here
have also benefited from ongoing critique and dis-
cussion with the Genetics and Ethics Research Group
at the UBC Centre for Applied Ethics.

> Bryn Williams-Jones’s research is supported in
part by The Canadian Health Services Research
Foundation (CHSREF), the Social Sciences and
Humanities Research Council (SSHRC), and the
Faculty of Graduate Studies and Centre for Applied
Ethics at UBC.

> For a review of some of the forms of genetic
testing currently becoming commercially available
(and the social, ethical and policy implications of these
developments), see (Williams-Jones, 1999; Burgess,
1999).

* We refer here primarily to laboratory tests indi-
cating the presence of a particular gene. Similar infor-
mation can sometimes be acquired simply by means
of taking a family history, when the inheritance
characteristics of a particular gene are known. For
example, since the gene for Huntington disease is
dominant, an individual whose family history includes
a parent with the disease would have, based on family
history alone, a 50% chance of inheriting the gene
(and thus of manifesting the disease), while their
children would in turn be at 25% risk. Some of the
worries about genetic testing thus should also apply
to the gathering of family histories.

> The scenario in which workplace genetic testing
is carried out in an oppressive manner is exemplified
in the 1997 science fiction movie, “Gattaca.” But not
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all examples come from science fiction. In 1970, a
test was developed to screen for carriers of sickle cell
trait, a recessive genetic condition that causes a severe
form of anemia, and affects 1 in 500 African
Americans. The U.S. Air Force used this test to refuse
African-Americans with this trait from becoming
pilots. The Air Force was afraid that reduced oxygen
levels in cockpits would trigger the disease. However,
this recessive condition only occurs in individuals who
have both copies of the faulty gene (and will thus have
a history of disease) as opposed to carriers who have
one copy, but are unaffected (those the test was
picking up). This test was used as justification to dis-
criminate against a group of people, who would never
actually develop the condition. The Air Force ended
its sickle cell screening program in 1981 (Draper,
1991). More recently, The Burlington Northern &
Santa Fe Railroad Co. was sued (for violating the
Americans with Disabilities Act) by the U.S. Equal
Employment Opportunity Commission, on behalf of
the employee union, for obtaining blood samples and
conducting genetic testing on employees claiming
work-related carpal tunnel syndrome (Ceniceros,
2001).

® There are rare exceptions, such as the test for
Huntington disease. Individuals who test positive for
the expanded number of tri-nucleotide repeats asso-
ciated with HD have (nearly) a 100% chance of devel-
oping this degenerative neurological disorder at some
point in their lives. (Such a gene is called “highly
penetrant” by geneticists.) It would be too easy to
be misled, by examples like Huntington disease, into
thinking that genetic tests usually provide certainty.
7 As Trudo Lemmens has noted (1997, p. 60), the
focus on genetic susceptibility ignores the fact that
workers who do not have the gene associated with
increased susceptibility to some hazard can nonethe-
less still be affected by that hazard. Focusing on
genetic screening obscures the needs of “normal”
workers.

8 We might reasonably wonder, of course, whether
the impact of genetic testing is different in this regard
from the impact of, for example, intelligence testing.
’ Note that the possibility of misinterpretation of
genetic information may be a greater threat than
simple lack of control over personal information.

" Some will wonder why we need justification
even to offer testing; that is, they will wonder why
employees’ consent to being tested is not sufficient.
The answer lies primarily in the possibility that a)
the offer may in some sense be coercive; and b)
employees may not in all cases understand the rami-
fications of consenting to be tested. As a parallel, note

that consent is not always considered sufficient to
justify subjecting patients to medical research. See
(Weijer et al., 1997).

""" Just what would constitute a “reasonable” degree
of job security is an important question; an employer’s
justification in offering genetic testing would depend,
in part, upon justifying suitably the degree of job
security that was ensured.

2 In a similar vein, Lemmens (1997, p. 70) argues
that when reliable genetic monitoring is available,
providing such monitoring should be considered
obligatory.
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