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Genetic testing, insurance discrimination and
medical research: what the United States can

learn from peer countries
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While genetic testing may be the gateway to the future of medicine, it also poses challenges for individuals, especially in terms
of differentiated treatments on the basis of their genetic characteristics. The fear of unwanted disclosure to insurers and the
possibility of genetic discrimination can hamper the recruitment of individuals for clinical research that involves genetic test-
ing. Precision medicine initiatives, such as All of Us, are proliferating in the United States. In order to succeed, however, they
must ensure that the millions of Americans recruited to share their genetic data are not penalized with regard to life, disability
and long-term insurance coverage. In this Perspective, we discuss several initiatives adopted by countries around the world,
such as the United Kingdom and France, that better balance the interests of insurers and research subjects, and explain how the
United States might learn from them. We call for regulatory and industry leadership to come together to establish a voluntary
moratorium on insurance pricing with the aim of protecting research participants.

of everyday life, be it for diagnostic or predictive health

information, for therapeutic guidance (for example, about
cancer treatments), for helping to understand the ancestry of
individuals, for illuminating prehistorical human migration, for
elucidating biological filiation (parentality, family reunification)
and even for criminal investigations'” (Box 1). The analysis of an
individual’s genes to identify specific traits may benefit the indi-
vidual by permitting the diagnosis of genetic conditions, in the
process known as diagnostic testing, or by identifying a predispo-
sition to genetic diseases, in the process known as predictive test-
ing. This information can help individuals in making lifestyle or
other changes to mitigate possible harms (physical or social) and
symptoms associated with genetic conditions, and, in some cases,
can help to initiate treatment earlier. These potential benefits are
so great that the US National Institutes of Health (NIH), as part
of the All of Us Research Program, is allocating millions of dollars
to collect health data and biospecimens so as to identify individual
variation in genes, environment and lifestyle to help develop new
means for disease prevention and therapy®. The recruitment of
1 million Americans began in early May 2018, with a special focus
on populations that have traditionally been under-represented in
biomedical research’.

Despite all of these developments, many peole are concerned
about the risk that genetic information may be used for discrimina-
tory purposes, potentially affecting the insurance options available
both to the underwrittees and to their family members'®'". If the
law permitted them to do so, many employers might like to know
whether a prospective or current employee had a higher risk of a
late-onset condition: for example, to know if an illness will in the
future be likely to affect a worker’s productivity or, in systems in
which the employer pays for some of the health care costs of the
employee (directly or indirectly), whether the employee is likely
to prove expensive in this regard. All things being equal, insurers

( i enetic testing is becoming an increasingly important part

might prefer to use genetic information known to its insured to set
premiums (in the name of achieving ‘actuarial fairness’)'? and/or to
restrict coverage of individuals who are at high genetic risk of devel-
oping conditions under some circumstances. Insurers and employ-
ers might seek to obtain genetic information from testing done in
the clinical setting or with direct-to-consumer (DTC) genetic tests,
and in some instances, those results—whether accurate or not—
could be subject to mandatory disclosure'’.

The fear of unwanted disclosure and possible genetic discrimi-
nation looms large in the public imagination'*, and empirical data
suggest that this holds people back from undergoing testing'*~'.
For instance, in the MedSeq Project, the first randomized trials of
whole-genome sequencing in clinical care, 28% of declining par-
ticipants invoked the ‘fear of insurance discrimination’™, and a
majority of respondents in a study about breast cancer genetics tests
expressed reluctance to participate in research if the results could be
disclosed to insurers".

Public fear is particularly problematic in the context of research:
unless the fear is quelled it will be difficult to recruit individuals
for clinical research requiring genetic testing, especially if the goal
is to include a representative sample of the population. This issue
may bedevil precision medicine initiatives, such as All of Us, the US
government’s program to gather data from at least 1 million people
living in the United States to help improve health, and end up being
an important obstacle to fulfilling their recruitment goals. It is also
ethically problematic to ask patients to help contribute to the social
good by getting genetic testing as part of research, when that partici-
pation may also subject them to increased risks of genetic discrimi-
nation. This is especially problematic for insurance markets less well
protected by law, such as the US life, disability and long-term care
insurance markets.

These risks are more than theoretical, in that we see insurers
clamoring for other kinds of personal data in order to determine
which customers to serve and how to price their policies. Recently,
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Box 1| Genetic tests: implications for individuals and insurers

‘Genetic tests’ largely refers to germline (not somatic) DNA
changes that are discovered in apparently healthy individuals,
through direct-to-consumer genetic testing, consumer-facing
but physician-mediated genetic testing over the internet or the
rare but growing phenomenon of predictive genomics clinics in
conventional medical environments. This testing may result in
the identification of disease risk information through either the
presence of monogenic risk variants* or extremes in polygenic
risk scores*’. DNA testing is not fully accurate at predicting dis-
ease, and this inaccuracy can arise in two ways. The techniques
used (generally next-generation sequencing) can have analytic
errors, producing incorrect ‘calls’ such that the variants identi-
fied are simply wrong. These types of errors are increasingly rare
as the technology improves. However, simply carrying a patho-
genic variant or a high polygenic risk score does not mean that
someone will eventually get the disease, as genetic markers have
variable ‘penetrance’. Thus, genetic markers, even well-accept-
ed pathogenic variants, may occur in individuals who will never
develop the disease in question. While these points are true, the
presence of both pathogenic variants for monogenic diseases and
very high polygenic risk scores may increase the probability that
an individual will develop the disease in question and thus can
form the basis of the discrimination concerns. While there is an
ongoing debate about the clinical utility of this information in
the individual patient, there is no question that such information
can predict risk on a population basis and is thus of great interest
to life insurance companies and others that are in the business of
estimating and monetizing risk.

the US insurance company John Hancock announced a decision to
move to interactive life insurance policies by providing discounts
to customers who share fitness data from monitoring devices**'.
The move was framed as being beneficial to both the company and
insurance policyholders, because it will provide incentives to adopt
healthier habits and may lead to paying less in claims. Nevertheless,
it raises questions similar to the ones we discuss in this article about
genetic information—questions about the privacy of policyholders
and whether the information will be used in discriminatory ways®.
Although such data sharing frequently begins as a ‘voluntary’ mea-
sure, along the way it may become mandatory. Moreover, policy-
holder decisions on whether to share such data may be treated by
insurers as signals in pricing and other decisions.

When it comes to genetic data, though, there are ways of pro-
tecting policyholders™ interests. An examination of international
perspectives on this topic reveals a number of potential solutions.
Several countries, most notably France, Switzerland, Canada,
Australia and the United Kingdom, have implemented antidiscrimi-
nation protections for genetic information ranging from restrictive
legislation to laissez-faire approaches. In this article, we discuss sev-
eral of these initiatives adopted by countries around the world*>*
and how the United States might learn from them. This is not meant
as a comprehensive review of policies related to insurance around
the world, which can be found elsewhere'"*, but rather as a com-
parison of several examples that may inform on the topic. We will
begin, however, with an account of the current status of protection
against genetic discrimination in the United States.

United States

In the United States, where there is not universal health insurance,
13 years elapsed between the first introduction of legislation against
genetic discrimination in Congress in 1995 and the adoption of

the Genetic Information Nondiscrimination Act (GINA) in 2008.
GINA was, in fact, actually supported by health insurers®.

Title II of GINA prohibits both the acquisition and the use of
genetic information for employment and health insurance pur-
poses”. The law applies to various types of employers covered by
other federal statutes, such as Title VII, a US federal law prohib-
iting employment discrimination based on race, color, religion,
sex and national origin, which also applies to employment agen-
cies, labor organizations and training programs. Employers are
prohibited from discriminating against individuals on the basis
of genetic information in a way that would adversely affect their
employment opportunities (for example, hiring, firing, pay or
promotion). Health insurers are prohibited from using genetic
information to determine eligibility or adjust premiums, to require
applicants to undergo genetic testing or to impose pre-existing
condition exclusions.

The statute adopts an expansive definition of genetic informa-
tion, by including “information about (i) such individuals genetic
tests, (ii) the genetic tests of family members of such individual and
(iii) the manifestation of a disease or disorder in family members
of such individual”®. Importantly, although the statute covers the
manifested conditions of a person’s relatives, it does not cover an
individual’s own manifested genetic conditions. The law’s primary
focus is therefore individuals who are presymptomatic or asymp-
tomatic. The Equal Employment Opportunity Commission (EEOC)
regulations define the terms ‘manifestation’ or ‘manifested’ to mean
“that an individual has been or could reasonably be diagnosed with
the disease, disorder or pathological condition by a health care pro-
fessional with appropriate training and expertise in the field of med-
icine involved” and specifies that “a disease, disorder or pathological
condition is not manifested if the diagnosis is based principally on
genetic information™.

Importantly for our purposes, GINA does not protect against
genetic discrimination for life, disability and long-term care insur-
ance, nor does it apply to small businesses, military healthcare pro-
viders and some other groups subject to exceptions. Thus, under
GINA, participants in research involving genomic testing could end
up having to disclose any genetic findings as part of the underwrit-
ing process for these kinds of insurance.

There is currently a legal gap in the protection of human research
participants in the United States in regard to any protocols involv-
ing genetic testing’®’'. Other jurisdictions have tried to plug this
gap, and although their approaches are quite different both from the
US approach and from each other, there are important things to be
learned in regard to the US system by understanding the approaches
taken by peer countries to balance the business interests of insurers
with legitimate fears of genetic discrimination.

France

France, where health coverage is universal and mostly publicly
financed, strictly limits the use of genetic information; in basic
terms, genetic test results are allowed to be used only for medical
and scientific endeavors®. Under the Penal Code (art. 226-26),
using genetic information for other purposes (for example, employ-
ment, insurance) represents a diversion of their medico-scientific
purposes and is punishable with 1 year of imprisonment and a
€15,000 fine*. The French approach represents one extreme of the
continuum—it is maximally protective of patients, and also maxi-
mally disruptive of insurers’ business interests, by completely pro-
hibiting them from using any genetic information.

Switzerland

In 2004, Switzerland, which requires universal coverage by man-
dating its residents to purchase statutory health insurance from
insurers and partially subsidizes the costs for some individuals,
adopted the Federal Act on Human Genetic Testing™, a statute to
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Box 2 | Canadian Genetic Non-Discrimination Act

The Canadian Act prohibits employers or insurers from requir-
ing an individual to undergo a genetic test or disclose the results
of a genetic test. The law explicitly provides two exceptions: 1)
for “research in respect of an individual who is a participant in
the research” and 2) for healthcare practitioners providing health
service. Thus, the law permits asking individuals to undergo ge-
netic tests and the disclosure, either to researchers or healthcare
practitioners, of genetic testing for providing care and conduct-
ing research. However, these exceptions cannot be used by insur-
ers or employers; the law forbids them from making any use of
these results even if the results are made available to them.

Those who violate the law may be fined up to CAD$1,000,000
or imprisoned for up to 5 years. Canadian insurers opposed
the law*. A few months before its enactment, the Canadian
Association of Insurers added provisions to their industry
code prohibiting the use of genetic test results for life insurance
coverage of CAD$250,000 or less*’. However, these changes were
superseded by the more protective law when it went to effect'.
It is worth noting that the Québec government challenged
the constitutionality of the law on the basis that the insurance
industry is a provincial competency and that the federal
government does not have the power to enact such law (since
the law is regulating property and civil rights). In December
2018, a court concluded that the law was unconstitutional and
a month later the Canadian Coalition of Genetic Fairness filed a
notice of appeal to the Supreme Court of Canada. Some authors
are afraid that the overturn may put Canadians at-risk of genetic
discrimination®.

prohibit genetic discrimination against individuals in health, life
and disability insurance. Insurers must obtain individuals’ consent
to perform a test. The results of such tests (or results from prior
tests the individual may have taken) cannot be used to determine
health or life insurance policy under CHF400,000 or for disability
coverage under CHF40,000 annually. The Swiss regulation therefore
prohibits the use of test results only under a certain financial limit
(regardless of the type of genetic information and of the disease),
which distinguishes it from the French more maximalist approach.
However, during a recent revision of the Federal Act, significant
lobbying efforts aimed, although unsuccessfully, to eliminate this
limit and allow access to genetic data for insurance of any amount™.

Canada

Canada provides publicly funded universal healthcare to its pop-
ulation. Over roughly two decades, many proposals were made
to tackle genetic discrimination in Canada by explicitly includ-
ing genetic characteristics as a prohibited ground of discrimina-
tion*. Until 2017, no legislation was enacted, making Canada
the only remaining country of the G7 not having explicit genetic
discrimination protection. A new law”, entitled the Genetic Non-
Discrimination Act, recently went into effect. It prohibits requiring
individuals to undergo genetic testing or requiring the disclosure of
results as a contractual conditions of the supplying of goods or ser-
vices™. Under the new Canadian law, employment and all forms of
insurance are subject to the law, including life and long-term insur-
ance (which are left out of the US GINA) (Box 2).

The Canadian law, like the French one discussed above, is much
more protective of patient rights than insurer interests. Interestingly,
it also shows how the threat of legislation can sometimes galvanize
industry self-regulation. If the US insurance industry or the law
imposed a rule similar to the one Canadian insurers self-imposed—
a prohibition on the use of genetic test results for life insurance
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Box 3 | United Kingdom'’s Code on Genetic Testing and
Insurance (previously called the Concordat and Moratorium
on Genetics and Insurance)

ABI’s members are prevented from requiring the disclosure of
predictive test results unless they are pre-approved by the gov-
ernment after consultation with independent experts accord-
ing to the use of ‘higher standards of evidence. In addition, to
qualify for this pre-approval, the tests may apply only to mo-
nogenic (single-gene) disorders and late-onset and high-pene-
trance conditions (with a high probability that a specific gene is
expressed). Currently, only Huntington’s disease is considered to
meet this criterion and must be disclosed. In addition, for requir-
ing the disclosure of a patient’s predictive genetic test results: 1)
the applicant (that is, the patient) must be seeking coverage for
life, critical illness or income protections above a specific limit
(£500,000, £300,000 and £30,000 annually, respectively), and 2)
the insurer must ask the applicant for the results. Both the gov-
ernment and the industry must stay updated with new medical
knowledge and ensure that insurance underwriting is based on
sound evidence.

The Code states that results cannot be used for underwriting
one-off, annual (such as travel or private medical insurance) or
long-term-care insurance policies. ABI members “will not require
or pressure an applicant to undertake a predictive or diagnostic
genetic test in order to obtain insurance,” and after the coverage
has started, genetic test results (including those ascertained as
part of a research activity) from insured individuals or their
relatives are not required to be disclosed. Insurers cannot make
use of non-required predictive genetic test results for coverage
or risk-factor decisions, unless “it is to the applicant’s benefit”
Therefore, the results of predictive genetic testing (including
those acquired as part of research) represent an exception to the
principle of disclosure; this allows customers to obtain insurance
coverage without the need to disclose such information (unless it
is related to a condition subject to mandatory disclosure).

coverage of CAD$250,000 or less—that would be a major step for-
ward in protecting patients willing to engage in genetic testing for
the sake of the public good or research.

United Kingdom

The United Kingdom provides publicly funded universal health
care to its population. In 2001, the United Kingdom adopted a dif-
ferent approach to issues of genetic discrimination in insurance, a
hybrid of government regulation and industry self-regulation. The
government adopted a non-legislative approach to genetic dis-
crimination by negotiating with the Association of British Insurers
(ABI) and signing the Concordat and Moratorium on Genetics
and Insurance” (Box 3). The Concordat was based on “fair rights
of access” to substantial amounts of cover for life, critical illness
or income protections without the need for providing genetic test
results and for insurers to obtain relevant information for assessing
and pricing risk. It aimed to balance consumers’ need for fair access
to insurance with the sustainability and profitability of the insur-
ance industry. The Concordat has been renewed several times since
its inception.

In October 2018, the Concordat was replaced by the Code on
Genetic Testing and Insurance. The Code retains the scope and
the provisions (for example, the financial limits) set out in the
Concordat, but with several changes. First, the new Code has no end
date. This is claimed to be advantageous by the UK Government
and the ABI, because it provides longer-term certainty in insurance.
Second, the Code will now be reviewed every 3 years to keep it up to
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Box 4 | Australian genetic discrimination dispositions
(Standard no. 11)

In Australia, the industry started to regulate its practices around
the same time that the government began to inquire about ad-
dressing genetic discrimination, underwriting and privacy issues
in insurance®. The Financial Services Council (FSC) Standard
No. 11 Genetic Testing Policy (the Standard) took effect in 2002.
It provides standards to all Council members in the conduct of
their life insurance operations on the handling of genetic test re-
sults, recognizing the “potentially significant impact on custom-
ers who receive adverse results”’. The Standard has three aims:
facilitating an “efficiently functioning life insurance industry;,”
recognizing the industry’s social responsibility to avoid inhibit-
ing medical knowledge, and improving technology development
and adoption aiming to improve health outcomes. FSC members
need to abide by a set of principles ranging from ensuring that
standard premium rates are available and affordable to a major-
ity of the insurable population, that risk classification reflects
the current state of medical knowledge and that the industry re-
mains sustainable, to maintain consumer confidence and avoid
dissuading the population from undertaking genetic testing.

date and to ensure that its provisions remain relevant and efficient.
Third, a joint annual report published by the UK Government and
the ABI will comment on genomic medicine’s market and devel-
opments and on Code compliance. Finally, it has been made more
consumer friendly and simplified.

The UK approach requires that the industry remain commit-
ted to the Code’s provisions and in return that the government
refrain from introducing (more demanding) legislation on the
use of genetic test results. The Code seeks to reach an equilibrium
between protecting commercial and consumer interests. Many con-
sider such a negotiated agreement to be much more flexible than
other approaches. One important strength of this approach is that it
can be easily updated and renegotiated in light of ongoing scientific
developments''. The corresponding disadvantages are that it is more
difficult to prosecute violators than it would be with a law and that
industry practice and willingness could change over time, causing
the end of a mutually supported Code. However, terminating con-
sumer-protection provisions will be more burdensome to achieve
with the new Code than it was with a Corcordat with an expiry
date, and wider public debate may be required®. This scenario
remains possible and would leave an important regulatory vacuum,
rendering the approach much less stable than it would be with a
legislative commitment.

Australia

Australia provides universal health coverage for citizens and
permanent residents. Its approach has been to consider genetic
discrimination as a disability-based discrimination (implying that
genetic predispositionisaform of disability)**, which is thus prohibited
under the more general provisions of the Disability Discrimination
Act (1992). The law does have exemptions in Section 46 limiting dis-
crimination protection for actuarial and statistical-based decision-
making, which implies that the use of genetic information for risk
evaluation for underwriting life insurance is allowed*'. There is no
genetic-discrimination-specific law in Australia. Therefore, since
2002, Australia relied on industry self-regulation.

A central requirement of the policy is that “Under no circum-
stances will a Member ask an Applicant to undergo a Genetic Test
to support an application for insurance” (10.1.1) (Box 4). However,
insurers can ask for existing genetic test results for risk classification
purposes (10.2), as required by the Insurance Contracts Act (1984),

which states that applicants must disclose all relevant information
to the insurer. Recently, Australia’s Financial Services Council (FSC)
announced that, starting in July 2019, a moratorium will prevent
the use of genetic test results for insurance applications. Invoking its
commitment to genetic inclusion, FSC will enable Australians to get
insurance, without the need for disclosing adverse test results, for up
to AUD$500,000 for death and permanent disability, AUD$200,000
for trauma and AUD$4,000 a month for income protection; these
limits are comparable to Swiss coverage limits but below the UK
ones. The moratorium still allows the insured to choose to disclose
favorable genetic test results to prove that they do not possess an
illness-associated gene pattern that may run in their family. The
moratorium will be valid for 5 years and reviewed in 2022 to assess
its actual impacts.

Analysis of peer-country approaches and
recommendations for the United States

While genetic testing may be the gateway to the future of medicine,
it also poses challenges for individuals for whom being treated dif-
ferently can be positive (medicine adapted to each individual) or
negative (limited access to certain services on the basis of genetic
profile). Soon after human genome sequencing became a com-
mercial reality, policy-makers acted to try to protect individuals
from these challenges®. In 1997, the United Nations Educational,
Scientific and Cultural Organization (UNESCO) Declaration on
the Human Genome and Human Rights, sought to address genetic
discrimination by stressing that fundamental freedoms and human
dignity should not be infringed upon on the basis of genetic char-
acteristics*. Since then, many countries have adopted national
legislation reaching a different balance between patient and
industry protection.

Our examples from peer countries show a spectrum of
approaches, from strict and law-based (in France and Canada,
and to a lesser extent Switzerland) to industry self-regulation (in
Australia, which recently moved from a permissive to a more strin-
gent model, and the United Kingdom). One commonality between
all of these approaches, absent from the US approach, is that they all
explicitly seek to avoid deterring individuals from participating in
medical research (see Fig. 1). Moreover, unlike the US approach in
GINA, all of these peer countries’ approaches have addressed forms
of non-health insurance, such as life insurance.

While GINA was an important improvement in encouraging
genetic testing and protecting individuals, at a moment when the
next generation of research is trying to amass huge swaths of genetic
data, the current US approach may be inadequate regarding the
goal of reassuring patients and research participants. The examples
described from our peer countries show where the United States
might go next.

While France and Canada’s restrictive approach or even the Swiss
prohibition under a certain limit might be challenging to adopt in
the United States given some of the difficulties associated with the
passage of GINA itself (and indeed talk of repealing parts of GINA
as part of the Republican ‘repeal and replace’ Obamacare efforts of
2017), the Australian and British models might be more promis-
ing because they are based on greater regulation of insurers’ prac-
tices. Both the Australian self-regulated Standards and the British
Code seek to balance consumers’ interests and commercial sustain-
ability. The Code, however, because it is negotiated by the govern-
ment and the industry, has the advantage of considering both public
and commercial needs, while being flexible and responsive of new
medical developments. In contrast, the Australian Standard leaves it to
insurers to regulate their practices with little to no government over-
sight, and consumers may only rely on industry-accepted practices®.
For instance, while the Code imposes independent mechanisms for
resolving complaints, the Standard relies on corporate dispute reso-
lution services, which may be subject to conflicts of interest. In our

NATURE MEDICINE | www.nature.com/naturemedicine


http://www.nature.com/naturemedicine

NATURE MEDICINE

PERSPECTIVE

Genetic testing

Genetic data

l
=

|
il 1-1

Genetic information is protected and
genetic test results are allowed to be used
only for medical and scientific endeavors

Qe

?ﬁ of
A i

Fig. 1| Potential impact of genetic data for insurance by jurisdiction.
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view, the substantive provisions of the British Code also reflect a
better balance between industry interests and patient protection.

A different feature worth considering, shared by the Swiss,
British and now Australian models, is a monetary cap for policies
above which genetic information may be used. Such caps allow
insurers to hedge against risk for their most expensive policies
and distribute risk on high-net-worth individuals rather than the
vulnerable. If one is convinced that genetic information is not fair
to use for rate setting, it may seem to be an unacceptable com-
promise to create exceptions above a certain monetary threshold.
But pragmatically, such limits may be an effective way of align-
ing ethical goals with the needs of the insurance industry. It also
helps mitigate a concern of insurance companies of information
asymmetry favoring underwritees who have access to their own
genetic testing results.

While the US healthcare system is clearly different from those of
these peer countries because of its much more pronounced privati-
zation and fragmentation, this does not mean that the United States
cannot learn from these peer countries’ protection from genetic dis-
crimination, especially regarding long-term care and life-insurance
markets. Indeed, one might think that the anti-regulatory bent of
the United States (at least relative to these peers), is very well-suited
to industry self-regulation in this domain.

Precision-medicine initiatives are proliferating in the United
States (ranging from small size projects to the All of Us Research
Program, at a scale never seen before) and make it essential to
ensure that the millions of Americans recruited are not penalized
with regard to life insurance coverage by agreeing to contribute to
the advancement of biomedical knowledge and research®. There
will also be increased genetic data coming from clinical tests. The
approaches presented represent a number of possible avenues; how-
ever, some are more likely than others to be adopted in the United
States, considering the history that led to the enactment of GINA
and the Affordable Care Act. While we have focused on genetic
information, insurance companies are also attempting to get other
types of personal information, such as that from wearable devices.
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While such information has not been our focus, some of the solu-
tions we have discussed here may be relevant in that context as well.
An initiative from insurers to self-regulate their practice, perhaps
making use of a coverage cap, may not be the ideal solution for
the United States, but incremental improvements may be more
desirable than waiting for complete reform.

Conclusion

If the goal is to foster personalized medicine to ensure that indi-
viduals undergo the most appropriate treatment for each specific
genetic profile, this requires that patients not be deterred from par-
ticipating in the necessary research; it is essential to develop both
the knowledge for diagnosis and treatment, as well as to evaluate the
cost-efficiency of interventions. Across the globe there is currently
momentum to increase anti-discrimination protections for those
who seek life, disability and long-term insurance coverage. The
recent developments in Australia are particularly heartening—the
industry has recognized that certain practices could unduly affect
its customers and have social consequences, especially on the devel-
opment of research.

In the United States, two avenues for change seem quite plau-
sible: forming an agreement between the insurance industry and
the government (such as occurred with the British Code) or fol-
lowing the example of the Australian industry, which agreed to alter
its business model to address citizens’ fears, foster medical knowl-
edge and genetic research, and meet insurers’ financial obligations.
An important advantage to each of these paths toward a volun-
tary moratorium is their flexibility: they can serve as a transitory
approach to finding a more stable solution, and be adapted and
renegotiated according to evolution of genomic knowledge and
medical interventions.

This is a moment for public and industry leadership in the United
States to come together to try to establish a voluntary moratorium.
We argue that it is time that the United States become a country
where patients and research participants are not afraid that their
genetic information may be used against them.


http://www.nature.com/naturemedicine

PERSPECTIVE

NATURE MEDICINE

Received: 3 October 2018; Accepted: 25 June 2019;
Published online: 06 August 2019

References

1.

10.

1

—

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Smart, A., Bolnick, D. A. & Tutton, R. Health and genetic ancestry testing:
time to bridge the gap. BMC Med. Genomics 10, 3 (2017).

Granados Moreno, P., Ngueng Feze, 1. & Joly, Y. Does the end justify the
means? A comparative study of the use of DNA testing in the context of
family reunification. J. Law Biosci. 4, 250-281 (2017).

Arenas, M. et al. Forensic genetics and genomics: Much more than just a
human affair. PLoS Genet. 13, €1006960 (2017).

Reich, D. Who We Are and How We Got Here: Ancient DNA and the New
Science of the Human Past (Oxford University Press, 2018).

Sabour, L., Sabour, M. & Ghorbian, S. Clinical applications of next-generation
sequencing in cancer diagnosis. Pathol. Oncol. Res. 23, 225-234 (2017).
Brennan, P. & Wild, C. P. Genomics of cancer and a new era for cancer
prevention. PLoS Genet. 11, €1005522 (2015).

Biesecker, L. G. & Green, R. C. Diagnostic clinical genome and exome
sequencing. N. Engl. J. Med. 370, 2418-2425 (2014).

Collins, E. S. & Varmus, H. A new initiative on precision medicine.

N. Engl. . Med. 372, 793-795 (2015).

All of Us. Precision Medicine—Prevent Health Disparities (US Department of
Health & Human Services; accessed 8 May 2018); https://www.joinallofus.org/en
Coalition for Genetic Fairness. Faces of Genetic Discrimination (Coalition for
Genetic Fairness, 2004); http://go.nationalpartnership.org/site/DocServer/
FacesofGeneticDiscrimination.pdf

. Bombard, Y., King Wong, E. & Lemmens, T. Insurance and genetic

information. in Encyclopedia of Life Sciences (John Wiley & Sons, 2017);
https://onlinelibrary.wiley.com/doi/10.1002/9780470015902.a0005203.pub3
Epstein, R. A. The legal regulation of genetic discrimination: old responses to
new technology. BU L Rev. 74, 1-23 (1994).

Tiller, J. & Lacaze, P. Australians can be denied life insurance based on
genetic test results, and there is little protection. The Conversation (2017);
http://theconversation.com/australians-can-be-denied-life-insurance-based-
on-genetic-test-results-and-there-is-little-protection-81335

Green, R. C,, Lautenbach, D. & McGuire, A. L. GINA, genetic discrimination,
and genomic medicine. N. Engl. J. Med. 372, 397-399 (2015).

Robinson, J. O. et al. Participants and study decliners’ perspectives about the
risks of participating in a clinical trial of whole genome sequencing. J. Empir.
Res. Hum. Res. Ethics 11, 21-30 (2016).

Geelen, E., Horstman, K., Marcelis, C. L., Doevendans, P. A. & Van
Hoyweghen, 1. Unravelling fears of genetic discrimination: an exploratory
study of Dutch HCM families in an era of genetic non-discrimination acts.
Eur. J. Hum. Genet. 20, 1018-1023 (2012).

Genetics & Public Policy Center. U.S. Public Opinion on Uses of Genetic
Information and Genetic Discrimination (2007); http://pew.org/2yKavhV
Genetti, C. A. et al. Parental interest in genomic sequencing of newborns:
enrollment experience from the BabySeq Project. Genet. Med. 21,

622-630 (2019).

Dalpé, G. et al. Breast cancer risk estimation and personal insurance: a
qualitative study presenting perspectives from Canadian patients and decision
makers. Front. Genet. 8, 128 (2017).

Barlyn, S. Strap on the Fitbit: John Hancock to sell only interactive life
insurance. Reuters (2018); https://www.reuters.com/article/us-manulife-
financi-john-hancock-lifeins/strap-on-the-fitbit-john-hancock-to-sell-only-
interactive-life-insurance-idUSKCN1LZ1WL

John Hancock. Vitality Program (2018); https://www.johnhancockinsurance.
com/content/jncw/en/vitality-program.html

Chen, A. What happens when life insurance companies track fitness data?
The Verge (2018); https://www.theverge.com/2018/9/26/17905390/john-
hancock-life-insurance-fitness-tracker-wearables-science-health

Klein, R. Genetics and Life Insurance—A View Into the Microscope of
Regulation (The Geneva Association, 2017); https://www.genevaassociation.
org/research-topics/global-ageing/genetics-and-life-insurance-view-
microscope-regulation

Otlowski, M., Taylor, S. & Bombard, Y. Genetic discrimination: international
perspectives. Annu. Rev. Genom. Hum. Genet. 13, 433-454 (2012).

Joly, Y., Ngueng Feze, I. & Simard, J. Genetic discrimination and life
insurance: a systematic review of the evidence. BMC Med. 11, 25 (2013).
Reuters. Bush signs genetics anti-discrimination law. Reuters (2008); https://
www.reuters.com/article/us-genetics-bush/bush-signs-genetics-anti-
discrimination-law-idUSN2143439320080521

Genetic Information Nondiscrimination Act of 2008, Pub. L. No. 110-233
(2008); https://www.gpo.gov/fdsys/pkg/PLAW-110publ233/content-detail.html
42 US.C. § 2000fF Definitions. in Genetic Information Nondiscrimination Act
of 2008, Pub. L. No. 110-233 (2008).

29 CFR § 1635.3 - Definitions specific to GINA. in Genetic Information
Nondiscrimination Act of 2008, Pub. L. No. 110-233.

30.

3

—

32.

33.
34.

35.

36.

37.

38.

39.

40.

4

—

42.

43.

44.

45.

46.

47.

48.

49.

50.

5

—

52.

5

@

Rothstein, M. A. Putting the Genetic Information Nondiscrimination Act in
context. Genet. Med. 10, 655-656 (2008).

. Rothstein, M. A. GINA at ten and the future of genetic nondiscrimination

law. Hastings Cent. Rep. 48, 5-7 (2018).

Nys, H., & European Commission, Directorate General for Research, Quality
of Life and Management of Living Resources. Genetic Testing: Patient’s Rights,
Insurance, and Employment: A Survey of regulations in the European Union
(Office for Official Publications of the European Communities/Bernan
Associates, 2002).

France. Code pénal (1994).

Federal Assembly of the Swiss Confederation. Federal Act on Human Genetic
Testing (HGTA) (2004); https://www.admin.ch/opc/en/classified-
compilation/20011087/index.html

The Swiss Parliament. Genetische Untersuchungen beim Menschen:
Bundesgesetz—Analyse génétique humaine: Loi fédérale (The Swiss
Parliament, 2018); https://www.parlament.ch/en/ratsbetrieb/amtliches-
bulletin/amtliches-bulletin-die-verhandlungen?Subjectld=42354

Walker, J. Genetic Discrimination and Canadian Law (Canadian Library of
Parliament, 2014); https://lop.parl.ca/Content/LOP/
ResearchPublications/2014-90-e.pdf

Gold, K. How genetic testing can be used against you—and how Bill S-201
could change that. The Globe and Mail (2016); https://www.theglobeandmail.
com/life/health-and-fitness/health/bill-s-201-aims-to-end-genetic-
discrimination-in-canada/article29494782/

Government of Canada. An Act to prohibit and prevent genetic
discrimination (2017); http://www.parl.ca/DocumentViewer/en/42-1/
bill/S-201/royal-assent

Government of the United Kingdom & Association of British

Insurers. Concordat and Moratorium on Genetics and Insurance

(2014); https://www.abi.org.uk/globalassets/sitecore/files/documents/
publications/public/2014/genetics/concordat-and-moratorium-on-genetics-
and-insurance.pdf

Government of the United Kingdom & Association of British Insurers. Code
on Genetic Testing and Insurance (2018); https://www.geneticalliance.org.uk/
wp-content/uploads/2018/10/code-on-genetic-testing-and-insurance_
embargoed.pdf

. Tiller, J., Otlowski, M. & Lacaze, P. Should Australia ban the use of genetic

test results in life insurance? Front. Public Health 5, 330 (2017).

Joly, Y., Feze, I. N., Song, L. & Knoppers, B. M. Comparative Approaches to
Genetic Discrimination: Chasing Shadows? Trends Genet. 33, 299-302 (2017).
Hudson, K. L., Rothenberg, K. H., Andrews, L. B., Kahn, M. J. E. & Collins,
E S. Genetic discrimination and health insurance: an urgent need for reform.
Science 270, 391-393 (1995).

UNESCO. Universal Declaration on the Human Genome and Human Rights
(1997); http://portal.unesco.org/en/ev.php-URL_ID=13177&URL_DO=DO_
TOPIC&URL_SECTION=201.html

Newson, A. J., Tiller, J., Keogh, L. A., Otlowski, M. & Lacaze, P. Genetics and
insurance in Australia: concerns around a self-regulated industry. Public
Health Genomics 20, 247-256 (2017).

Minari, J., Brothers, K. B. & Morrison, M. Tensions in ethics and policy
created by National Precision Medicine Programs. Hum. Genom. 12, 22 (2018).
Torkamani, A., Wineinger, N. E. & Topol, E. J. The personal and clinical
utility of polygenic risk scores. Nat. Rev. Genet. 19, 581-590 (2018).

Vassy, J. L. et al. The impact of whole-genome sequencing on the primary
care and outcomes of healthy adult patients: a pilot randomized trial. Ann.
Intern. Med. 167, 159-169 (2017).

Cooper, D. N., Krawczak, M., Polychronakos, C., Tyler-Smith, C. &
Kehrer-Sawatzki, H. Where genotype is not predictive of phenotype: towards
an understanding of the molecular basis of reduced penetrance in human
inherited disease. Hum. Genet. 132, 1077-1130 (2013).

Canadian Life and Health Insurance Association. CLHIA Opening Remarks
to the Standing Senate Committee on Human Rights—Appearance on Bill
S-201, Genetic Non-Discrimination Act (2016); https://www.clhia.ca/domino/
html/clhia/clhia_lp4w_Ind_webstation.nsf/page/47B017C379E6898185257F70
005B756C

. Canadian Life and Health Insurance Association. Genetic Testing and Life

Insurance—Our Industry’s Commitment to Canadians (2017); https://www.
clhia.ca/domino/html/clhia/clhia_lp4w_Ind_webstation.nsf/page/
A3631B474D9EAC088525805600474A4C

Bombard, Y. & Heim-Myers, B. The Genetic Non-Discrimination Act: critical
for promoting health and science in Canada. CMA]J 190, E579-E580 (2018).

. Financial Services Council (Australia). FSC Standard No. 11 ‘Genetic Testing

Policy’ (2016).

Acknowledgements

The authors would like to thank E. Baird for comments in revising the paper.
J.C.B.P. is funded by postdoctoral fellowships from the Canadian Institutes of Health
Research (CIHR), the Québec Health Research Fund (FRQS) and the Québec

NATURE MEDICINE | www.nature.com/naturemedicine


https://www.joinallofus.org/en
http://go.nationalpartnership.org/site/DocServer/FacesofGeneticDiscrimination.pdf
http://go.nationalpartnership.org/site/DocServer/FacesofGeneticDiscrimination.pdf
https://onlinelibrary.wiley.com/doi/10.1002/9780470015902.a0005203.pub3
https://onlinelibrary.wiley.com/doi/10.1002/9780470015902.a0005203.pub3
http://theconversation.com/australians-can-be-denied-life-insurance-based-on-genetic-test-results-and-there-is-little-protection-81335
http://theconversation.com/australians-can-be-denied-life-insurance-based-on-genetic-test-results-and-there-is-little-protection-81335
http://pew.org/2yKavhV
https://www.reuters.com/article/us-manulife-financi-john-hancock-lifeins/strap-on-the-fitbit-john-hancock-to-sell-only-interactive-life-insurance-idUSKCN1LZ1WL
https://www.reuters.com/article/us-manulife-financi-john-hancock-lifeins/strap-on-the-fitbit-john-hancock-to-sell-only-interactive-life-insurance-idUSKCN1LZ1WL
https://www.reuters.com/article/us-manulife-financi-john-hancock-lifeins/strap-on-the-fitbit-john-hancock-to-sell-only-interactive-life-insurance-idUSKCN1LZ1WL
https://www.johnhancockinsurance.com/content/jncw/en/vitality-program.html
https://www.johnhancockinsurance.com/content/jncw/en/vitality-program.html
https://www.theverge.com/2018/9/26/17905390/john-hancock-life-insurance-fitness-tracker-wearables-science-health
https://www.theverge.com/2018/9/26/17905390/john-hancock-life-insurance-fitness-tracker-wearables-science-health
https://www.genevaassociation.org/research-topics/global-ageing/genetics-and-life-insurance-view-microscope-regulation
https://www.genevaassociation.org/research-topics/global-ageing/genetics-and-life-insurance-view-microscope-regulation
https://www.genevaassociation.org/research-topics/global-ageing/genetics-and-life-insurance-view-microscope-regulation
https://www.reuters.com/article/us-genetics-bush/bush-signs-genetics-anti-discrimination-law-idUSN2143439320080521
https://www.reuters.com/article/us-genetics-bush/bush-signs-genetics-anti-discrimination-law-idUSN2143439320080521
https://www.reuters.com/article/us-genetics-bush/bush-signs-genetics-anti-discrimination-law-idUSN2143439320080521
https://www.gpo.gov/fdsys/pkg/PLAW-110publ233/content-detail.html
https://www.admin.ch/opc/en/classified-compilation/20011087/index.html
https://www.admin.ch/opc/en/classified-compilation/20011087/index.html
https://www.parlament.ch/en/ratsbetrieb/amtliches-bulletin/amtliches-bulletin-die-verhandlungen?SubjectId=42354
https://www.parlament.ch/en/ratsbetrieb/amtliches-bulletin/amtliches-bulletin-die-verhandlungen?SubjectId=42354
https://lop.parl.ca/Content/LOP/ResearchPublications/2014�90-e.pdf
https://lop.parl.ca/Content/LOP/ResearchPublications/2014�90-e.pdf
https://www.theglobeandmail.com/life/health-and-fitness/health/bill-s-201-aims-to-end-genetic-discrimination-in-canada/article29494782/
https://www.theglobeandmail.com/life/health-and-fitness/health/bill-s-201-aims-to-end-genetic-discrimination-in-canada/article29494782/
https://www.theglobeandmail.com/life/health-and-fitness/health/bill-s-201-aims-to-end-genetic-discrimination-in-canada/article29494782/
http://www.parl.ca/DocumentViewer/en/42�1/bill/S-201/royal-assent
http://www.parl.ca/DocumentViewer/en/42�1/bill/S-201/royal-assent
https://www.abi.org.uk/globalassets/sitecore/files/documents/publications/public/2014/genetics/concordat-and-moratorium-on-genetics-and-insurance.pdf
https://www.abi.org.uk/globalassets/sitecore/files/documents/publications/public/2014/genetics/concordat-and-moratorium-on-genetics-and-insurance.pdf
https://www.abi.org.uk/globalassets/sitecore/files/documents/publications/public/2014/genetics/concordat-and-moratorium-on-genetics-and-insurance.pdf
https://www.geneticalliance.org.uk/wp-content/uploads/2018/10/code-on-genetic-testing-and-insurance_embargoed.pdf
https://www.geneticalliance.org.uk/wp-content/uploads/2018/10/code-on-genetic-testing-and-insurance_embargoed.pdf
https://www.geneticalliance.org.uk/wp-content/uploads/2018/10/code-on-genetic-testing-and-insurance_embargoed.pdf
http://portal.unesco.org/en/ev.php-URL_ID=13177&URL_DO=DO_TOPIC&URL_SECTION=201.html
http://portal.unesco.org/en/ev.php-URL_ID=13177&URL_DO=DO_TOPIC&URL_SECTION=201.html
https://www.clhia.ca/domino/html/clhia/clhia_lp4w_lnd_webstation.nsf/page/47B017C379E6898185257F70005B756C
https://www.clhia.ca/domino/html/clhia/clhia_lp4w_lnd_webstation.nsf/page/47B017C379E6898185257F70005B756C
https://www.clhia.ca/domino/html/clhia/clhia_lp4w_lnd_webstation.nsf/page/47B017C379E6898185257F70005B756C
https://www.clhia.ca/domino/html/clhia/clhia_lp4w_lnd_webstation.nsf/page/A3631B474D9EAC088525805600474A4C
https://www.clhia.ca/domino/html/clhia/clhia_lp4w_lnd_webstation.nsf/page/A3631B474D9EAC088525805600474A4C
https://www.clhia.ca/domino/html/clhia/clhia_lp4w_lnd_webstation.nsf/page/A3631B474D9EAC088525805600474A4C
http://www.nature.com/naturemedicine

NATURE MEDICINE PERSPECTIVE

SPOR-SUPPORT Unit. R.C.G. is supported by grant funding from the National Institutess ~ Additional information

of Health and the Franca Sozzani Fund. Reprints and permissions information is available at www.nature.com/reprints.

Author contributions Correspondence should be addressed to I.G.C.

J.C.B.P. wrote the first draft under I.G.C’s supervision. .G.C., E.V. and R.C.G. Peer review information: Hannah Stower and Joao Montiero were the primary editors
commented on and revised the manuscript. All authors gave final approval of the version  on this Article and managed its editorial process and peer review in collaboration with
to be published. the rest of the editorial team.

Publisher’s note: Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Competing interests
R.C.G. reports personal fees from AIA, Applied Therapeutics, Helix, Verily and Veritas,
and is a cofounder with equity in Genome Medical. © Springer Nature America, Inc. 2019

NATURE MEDICINE | www.nature.com/naturemedicine


http://www.nature.com/reprints
http://www.nature.com/naturemedicine

	Genetic testing, insurance discrimination and medical research: what the United States can learn from peer countries

	Genetic tests: implications for individuals and insurers

	United States

	France

	Switzerland

	Canada

	Canadian Genetic Non-Discrimination Act


	United Kingdom

	United Kingdom’s Code on Genetic Testing and Insurance (previously called the Concordat and Moratorium on Genetics and Insu ...

	Australia

	Australian genetic discrimination dispositions (Standard no. 11)


	Analysis of peer-country approaches and recommendations for the United States

	Conclusion

	Acknowledgements

	Fig. 1 Potential impact of genetic data for insurance by jurisdiction.




