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interface of genomics and society. The resulting “Policy Directions Briefs” present the evidence base needed to support informed
debate on a range of policy options, while deliberately stopping short of making any recommendations. Topics are selected on the
basis of their broad societal importance, national interest, relevance to federal policymakers, and “ripeness” for policy uptake.
Co-authors of the Policy Briefs are renowned
leaders in the field commissioned by Genome
Canada to synthesize the current state of academic knowledge on a given topic and translate it into a format and language familiar to
senior federal policy makers. Co-authors are
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feasible policy options, as neutrally as possible, without favoring any particular position.
The Policy Brief is not intended to reflect the
authors’ own views or opinions, nor those of
Genome Canada. The co-authors have benefited from valuable commentary of national
and international experts and relevant stakeholders convened at a half-day event in Ottawa organized by Genome Canada and its
Core Advisory Partners. In order to assure excellent quality, practical relevance and suitability for its intended purpose, the draft brief
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source of information for policy-makers on
important societal questions at the rock face
of emerging genomic technologies and their
applications.

Authors:
Nola M. Ries, University of Victoria and
Edna Einsiedel, University of Calgary
24 September 2010

Executive Summary
Rapid growth of genetic testing companies and the number of tests they sell
have been fuelled by much faster, more powerful and cheaper technologies. Increasing numbers of companies in the U.S., and now in Canada, are offering a
wide variety of genetic tests directly to consumers (DTC) over the internet. Recent intervention by U.S. authorities has sparked considerable debate on how
(and whether) these online DTC companies should be regulated and the implications for consumer choice and autonomy. Some see DTC access as the translation of genomic science with direct benefits to consumers while others say tests
are of unproven value and may pose harm to consumers. Yet others say “the jury
is still out” and more evidence and stakeholder input is needed to inform policy
responses. This GPS Policy Brief reviews several options for addressing this policy issue: 1) adopt legislative measures to restrict or ban access to DTC genetic
tests, particularly higher-risk tests for serious conditions; 2) allocate greater resources for effective oversight and enforcement action in this area; 3) enhance
transparency and availability of information for consumers and health care professionals; and 4) continue to actively monitor, assess and study further developments on this issue.
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The Context

With recent advances in genomic science, genetic tests are now available for over
1700 conditions (National Institutes of Health, 2010). Commercial enterprises have
seized a new market opportunity to advertise and sell genetic tests directly to consumers. Indeed, Time magazine declared 23andMe’s retail DNA test as “Invention
of the Year” for 2008. To date, approximately forty (40) direct-to-consumer (DTC)
genetic testing companies, most based in the United States, sell a range of tests for
genetic susceptibility to disease (e.g. Alzheimer’s disease, cancer, diabetes, and
arthritis), nutritional and metabolic profiles, behavioural propensities and performance capacities.1 Such tests vary widely in terms of quality and predictive value.
Companies further vary in the extent to which they provide counselling and in how
they communicate results (e.g. by mail, online access). The growth of DTC genetic
testing companies and the number of tests they sell have been fuelled by rapid
technological developments. DNA sequencing costs have dropped to a hundred
thousandth of the cost of a decade ago (Carr, 2010) and sequencing can be done
more quickly, making possible fast and more affordable testing services. In fact,
some companies now offer whole-genome scans.
In June 2009, the first annual Consumer Genetics Show was held in Boston, featuring the first public trade show for consumer genetic tests (Singer, 2009). In May
2010, Pathway Genomics announced plans to sell health-related genetic tests to
consumers via the largest US drugstore chain, Walgreen’s; the company suspended
the plan after the Food and Drug Administration (FDA) questioned whether the
company had regulatory approval to market these ‘devices’. Also in May 2010, a
US Congressional committee launched an investigation into the claims and practices of several DTC genetic testing companies and, in July 2010, the FDA held
hearings to inform enhanced oversight of laboratory-developed tests, including DTC
genetic tests (Federal Register, 2010; Shuren, 2010).
To build and expand communities around personal genomic information, some DTC
companies facilitate social networking by permitting customers to share their genetic results online with family and friends and participate in company-sponsored
blogs (Lee and Crawley, 2009). A US survey of Facebook users found almost twothirds of respondents would consider using personal genetic testing services, with
‘general curiosity about my genetic make-up’ being the primary reason given, followed by interest in whether a disease runs in the family or is in the individual’s
DNA (McGuire et al, 2009).
Recent reviews of company websites and privacy policies have found wide variation in the amount and content of information companies make available about the
scientific basis for their testing services (Einsiedel and Geransar, 2009; Geransar
and Einsiedel, 2008) and about their privacy policies and practices (Ries, 2010).
One study of ten websites found low adherence to best practices advocated by
health professional associations (Goddard et al, 2009) and another study found that
high literacy levels – typically, college-level reading skills – are required to understand information and navigate the sites (LaChance et al, 2010). Websites are more
likely to present benefits rather than risks of genetic testing (LaChance et al, 2010;
Berg and Fryer-Edwards, 2008).
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For a list of companies and conditions for which tests are available (current to 28 May 2010), see Genetics and Public
Policy Center: http://www.dnapolicy.org/resources/AlphabetizedDTCGeneticTestingCompanies.pdf.
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Several DTC companies are now based in Canada. Toronto’s Medcan Clinic was the first, pairing up with California-based Navigenics,
to test for a variety of disease markers. Inneova in Vancouver focuses on genetic tests for age-related predispositions and has also
partnered with US-based Knome to offer whole-genome sequencing services. C2DNA, a new company in Edmonton, offers disease
and drug sensitivity tests (e.g. predisposition to thrombophilia, type
2 diabetes, cancer). Geographic location of such companies, however, is largely superfluous as Canadians may access genetic tests
online through companies based elsewhere. The growth in internet
commerce generally and the rapid increase in household connectivity has made marketing directly to consumers a predictable outcome. Eighty percent (80%) of Canadians aged 16 and older (21.7M
people) used the internet for personal reasons in 2009, up from
73% in 2007 (Statistics Canada, 2010).
Although there is a broad range of genetic tests currently available,
this Policy Brief will focus on health-related genetic tests marketed
and sold online directly to consumers.

II.

The Issue

There has been much recent debate around the pros and cons of
offering genetic tests directly to consumers over the internet. Some
see DTC access as the translation of genomic science with direct
benefits to consumers while others say tests are of unproven value
and may pose harm to consumers. Yet others say more evidence
and stakeholder input is needed to inform policy responses.
Proponents “support the continued growth of this nascent industry”
(Ng et al, 2009; Collins et al, 2003), while sceptics contend these
tests are “more hype than hope” (Begley, 2010). Proponents argue
that DTC genetic testing is more ‘democratic’ as it eliminates the
need for a doctor’s visit and enables “consumer access to research
knowledge” (Avey, 2008) where it may otherwise take years before
research findings are translated to publicly insured genetic tests.
Recent US focus group findings show that a majority of participants
expressed interest in knowing information about their genetic disease risks (Kalb, 2010). Genetic information may allow for more informed decision-making and control over one’s health and may
educate the public about genetics and disease risk. Restricting DTC
access to genetic tests is also criticized as paternalistic, especially
if based on unsubstantiated concern that consumers ‘can’t handle’
information about themselves. Available evidence indicates that
learning about one’s genetic predispositions does not provoke lingering psychological distress, even for conditions such as
Alzheimer’s disease or cancer (Green et al, 2009, Heshka et al,
2008). DTC genetic tests are believed to play an important translational role for the science of genetics (Helgason & Stefansson,
2010) and the collection of large-scale genomic datasets enables
more research (Eriksson et al, 2010).
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Critics maintain that many genetic tests are being marketed prematurely and hardly provide ‘actionable information’ for consumers,
particularly for complex conditions such as cancer, cardiovascular
disease, or diabetes where genetic predisposition may play a relatively small role (Janssens et al, 2008). Whether genetic risk information motivates behaviour change remains uncertain (McBride et
al, 2010), but people who act on advice provided by DTC companies
are not necessarily better off than those who follow general public
health advice such as not smoking, exercising regularly, eating a
balanced diet, and maintaining a healthy body weight (Burke and
Zimmern, 2004). Concern is also expressed about misleading marketing practices of some companies, including criticism that they
encourage unnecessary genetic testing. For example, oncology experts say that a recent US DTC advertising campaign that urges all
women to seek genetic testing for breast cancer is inappropriate,
since only 2% of women benefit from such testing (University of
Michigan, 2010).
Company practices regarding collection, use and retention of genetic samples and personal information also have important privacy
and security implications. Genetic discrimination is a concern if
third parties (e.g. employers, insurers) obtain access to test results.
Proliferation of DTC tests could drive up costs in the public health
care system if consumers, worried about genetic disease risks, go
to their physicians seeking advice (Caulfield, 2009; McGuire and
Burke, 2008). These physicians, in turn, may not be adequately
trained to explain results to patients (Farrell, 2009).
In sum, the DTC marketing and sale of genetic tests online raise
many policy issues, including, the accuracy, reliability and clinical
utility of such tests, marketing/advertising practices of companies,
consumer autonomy and protection issues, privacy and security of
personal information in internet transactions, involvement of health
professionals and resulting cost pressures on the health care
system.

III. Legal – Policy Background
Given the broad span of issues canvassed above, a number of governmental and professional bodies in Canada have an interest in the
nascent DTC genetic testing industry. For example, Health Canada
regulates the manufacture and sale of genetic tests as in-vitro diagnostic devices (i.e. devices used in vitro for examination of biological specimens) under the Food and Drugs Act. However, whether
DTC genetic tests fall within or outside the scope of existing provisions under the Medical Devices Regulations is debatable. The federal Competition Bureau enforces fair business practices under the
Competition Act, including investigations of false or misleading marketing practices. The statute prohibits claims about a product’s performance that cannot be substantiated with appropriate evidence
and also forbids untrue or misleading testimonials. The Competition
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Bureau periodically investigates health-related fraud concerning
products sold over the internet. The Office of the Privacy Commissioner of Canada (OPCC) advocates for the privacy rights of Canadians and, under authority of federal privacy legislation, investigates
complaints of alleged privacy breaches and oversees compliance
with fair information handling principles in the public and private
sectors. Genetic privacy is currently one of the four strategic policy
priorities of the OPCC.
The role of Canadian federal regulators, law enforcement agencies,
and other oversight bodies is complicated in the context of online
commerce where enforcement against foreign companies raises jurisdictional uncertainties and practical challenges. In some situations, Canadian courts have enforced laws against companies
based outside the country, but companies may attempt to deflect
regulatory scrutiny by arguing they are not subject to Canadian
legal requirements.
Health professional associations in Canada, including physicians
and genetic counsellors, have an interest in DTC genetic testing. In
May 2010, the Canadian Medical Association published recommendations for a national consultation on regulation of DTC genetic
testing and professional associations outside Canada, such as the
U.S. National Society of Genetic Counselors and the American College of Medical Genetics, have issued policy statements on DTC
sale of genetic tests. These generally advocate for involvement of a
knowledgeable professional in ordering and interpreting tests and
for fully informed consent (that is, companies ought to disclose information about test purpose, accuracy, limitations, implications of
results, and information handling practices).

IV. Policy Options
In view of current limitations of (or gaps in) existing regulatory and
policy regimes, several policy options may be considered for addressing DTC genetic testing services online: (1) control access to
genetic tests for more serious conditions; (2) allocate resources to
enforce existing laws; (3) enhance information availability; and (4)
actively monitor the situation. These options are not mutually exclusive and could be implemented concurrently. Industry self-regulation may be encouraged, especially in complying voluntarily with
fair business practices and in being transparent and truthful in information disclosure to consumers.

strictions (Hogarth et al, 2008). Germany passed a law in 2009 banning DTC sale (Wright, 2009) and a 2008 Council of Europe protocol
states that genetic testing for health purposes must be conducted
under medical supervision (Council of Europe, 2008). Although a
ban on DTC genetic tests would not preclude access to testing in a
clinical context, some commentators describe such prohibitions as
“misdirected precaution” (Prainsack et al, 2008) and a “regressive
and paternalistic approach” (Wright 2009) that “cannot keep pace
with the reality of a dynamic science” (Brand, 2009). Some government bodies and professional associations have acknowledged that
the wide range of DTC genetic tests – with varying risks and potential benefits – precludes a ‘one-size-fits-all’ regulatory approach,
and that regulation according to risk is therefore desirable (American Society of Human Genetics, 2007; Secretary’s Advisory Committee on Genetics, Health and Society, 2007; Human Genetics
Commission, 2007).
How is the ‘risk’ of a genetic test to be determined? The physical
risk of collecting a buccal swab is negligible, thus risk assessment
must centre on potential harms associated with learning genetic information. Relevant questions may include: (1) what is the nature of
the genetic trait/condition for which the test is offered; (2) how accurate/useful is the test in identifying genetic predispositions; and
(3) what are the implications for clinical management of a condition? (Melzer et al, 2008; Burke et al, 2001) A test for predisposition to a particular type of ear wax (a test that some companies
offer) is arguably less serious than a test for predisposition to a disease such as cancer or Alzheimer’s disease. Genetic tests that offer
diagnostic information or assess predisposition to a higher-penetrance, serious condition may warrant higher risk categorisation
and tighter regulatory controls - especially if pre- and post-test
counselling by an independent health professional (e.g. physician or
genetic counsellor) may be needed to aid health care and reproductive decisions. A legislative approach could enhance consumer protection, protect the industry from the less scrupulous companies,
and provide greater certainty and a more predictable business environment. Potential downsides include difficulty assigning risk categories in the absence of clear evidence of the harms and benefits
of DTC access to information about genetic predispositions (see e.g.
Heshka et al, 2008; Caulfield et al, 2010), as well as significant
costs associated with regulatory enforcement.
Option 2 - Allocate resources to enforce existing laws

Option 1 - Control access to genetic tests for
more serious conditions
Legislative measures could be put in place to restrict or ban access
to DTC genetic tests, especially tests for conditions that are more
likely to have serious health implications. A legislative review in the
US found that 13 states had laws prohibiting direct consumer access to laboratory services, including genetic tests, and 12 had re-
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While existing laws may already govern some aspects of DTC genetic testing, the decision to allocate resources for effective oversight and enforcement action in this area requires a deliberate
choice. Existing best practice statements (e.g. OECD Guidelines for
Quality Assurance in Molecular Genetic Testing) may help guide allocation of regulatory resources.
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Trade and advertising regulators have taken action against online
companies in the US and the UK for making false or misleading
claims about health-related services. The UK Advertising Standards
Authority and the Trading Standards Office have both pursued complaints against companies making misleading genetic testing
claims, resulting in changes to advertisements (Ries, 2009). The US
Federal Trade Commission (FTC) periodically conducts web
searches for companies that promote unfounded cures or therapies
for conditions like cancer, multiple sclerosis and AIDS, and sends
email warnings that, in some cases, motivate voluntary compliance
without further regulatory action (Ries, 2009). The US Government
Accountability Office investigated four online DTC genetic testing
companies in 2006, which resulted in FDA follow-up (Hogarth et al,
2008). The FTC also publicises a consumer information sheet that
provides a brief explanation of genetic testing, advises that “[n]o
standards govern the reliability or quality of at-home genetic tests”
and recommends that “[i]f you decide to use an at-home genetic
test, talk to your doctor or health care provider about which test
might be best, and discuss the results with your provider afterward.”
(See www.ftc.gov/bcp/edu/microsites/whocares/genetictests.shtm).
As noted above, enforcing existing laws against companies based
in another jurisdiction may be challenging. Short of costly and timeconsuming legal action, however, Canadian officials may send
warnings to companies that appear to violate domestic standards
thereby prompting voluntary compliance.
Option 3 - Enhance information availability
To make knowledgeable choices about doing business with a DTC
genetic testing company, consumers require, at a minimum, clear,
evidence-based information about the predictive value of the test
and the meaningfulness of test results, as well as information about
companies’ policies and practices for handling genetic samples and
personal information. Codes of practice have been proposed to set
out minimum standards to ensure transparent communication and
thorough explanations about company services, policies and practices (Human Genetics Commission, 2010). To date, however, no industry-wide code of practice, either mandatory or voluntary, has
been developed. It should also be noted that, absent independent
oversight, a claim of adherence to a code of conduct may become
another source of misleading marketing.
Genetic test registries have been proposed as a means to provide
consumers and health professionals with access to up-to-date information about availability, validity and clinical utility of genetic
tests (Javitt, et al, 2010; Melzer et al, 2008; US Secretary’s Advisory
Committee on Genetics, Health & Society, 2008). In the UK, a 2009
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House of Lords report noted a proposed Department of Health website that would provide information on DTC genetic testing companies, including details about laboratory accreditation and validity
and utility of tests (House of Lords, 2009). In March 2010, the US
National Institutes of Health (NIH) announced it would establish a
voluntary, publicly accessible genetic test database anticipated to
be operational in 2011. This registry will be freely available to consumers and health professionals and has promise as a useful information source – provided people are aware of its existence. The US
National Center for Biotechnology Information also hosts Genetests,
a medical genetics information resource developed for healthcare
professionals and researchers (see
www.ncbi.nlm.nih.gov/sites/GeneTests/?db=GeneTests).
Canadian government and health professional organisations could
collaborate on a public information campaign about DTC genetic
testing, perhaps similar to fact sheets available on FTC and CDC
(www.cdc.gov/genomics/gtesting/index.htm) websites in the US. An
information campaign could achieve two key objectives: (1) publicise up-to-date and reliable sources of information about genetic
tests (such as the NIH test registry) and (2) provide consumers with
guidance on questions they need to have answered before doing
business with genetic testing companies. For instance, a recent
analysis of DTC company privacy policies includes a list of questions, based on ten fair information principles that consumers
should ask to ensure they are fully informed about how companies
handle genetic samples and personal information (Ries, 2010). Pursuing this type of option is relatively low-cost, meets consumer education goals, and counters less reliable sources of information on
the internet. Downsides of the educational approach are that it
places consumer protection responsibility largely on consumers
themselves and it only reaches those who are motivated to look up
government websites for information on genetic testing.
Option 4: Actively monitor the situation
Governmental and professional bodies with an interest in DTC genetic testing could continue to monitor developments in the DTC
genetic testing marketplace. An advantage of this approach is that
it would give more time to see how the science and commercialisation of genetic testing advances, whether industry best practices
begin to emerge organically, what new research reveals about the
benefits and harms of DTC access, and how regulatory initiatives
elsewhere might benefit Canadians. A disadvantage of delaying
more concerted regulatory action is that it can become ‘too-littletoo-late.’ Indeed, some commentators already suggest that the genomics “genie is out of the bottle” (Khoury, 2009) and that
governmental oversight bodies have been uncoordinated and inconsistent in addressing DTC services (Lakhman, 2010).
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V.

Practical considerations

As a practical matter, the inherent challenges of monitoring, enforcement and defining appropriate regulatory authority and control
in cyberspace (Murray, 2007) will apply to online DTC genetic testing. Moreover, as noted by some scholars, “[t]he Canadian regulatory framework governing genetic tests is fragmented as a result of
the constitutional division of powers between the federal and
provincial levels of government.” (Petit et al, 2008) Any regulatory
or policy initiative will have to consider these complex jurisdictional
issues.

VI. Future Research Questions
Given the uncertainty of existing legislative coverage in this area, a
‘gap analysis’ would be useful to clarify the applicability of existing
laws to DTC genetic testing companies (including companies based
outside Canada) and would help identify priorities for resource allocation.
Some existing research (e.g. Janssens et al, 2008) has examined
the scientific basis for a sample of DTC genetic tests and current
FDA and GAO regulatory scrutiny in the US is also probing evidence
for some companies’ claims (GAO, 2010). Further research into the
reliability, clinical validity and utility of such tests will continue to be
important as science evolves and new tests develop.
There is also a need to examine the evolving market around DTC
genetic tests, including: Canadians’ awareness of and views on
these tests; how consumers may use test results and share them
with others through social media; the perception and perspectives
of health care providers; how industry practices evolve– from privacy and consent to information provision, advertising and promotion; and the economics of business models (e.g. cost-benefit
analyses and impacts of pricing structures on consumer purchase
decisions).
Given current concern about rising health care costs, the concrete
impact of DTC genetic testing on demands for health care services
and the health care system needs to be evaluated. Moreover, the
effect of DTC genetic testing on the health professional-patient relationship needs to be better understood.
Finally, as some companies increasingly promote use of their consumers’ genetic tests results for research purposes, the combined
role of consumer-research participant and its implications for research ethics requirements need to be understood more fully.
(Errikson et al, 2010)
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