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AB S T R AC T
Background: Direct-to-consumer genetic testing (DTC-GT) is a pop-

ular and fast-growing field within the healthcare industry. Consumers of-
ten pursue DTC-GT without a clear understanding of its epistemic and
medical limitations. This report will present the current state of DTC-GT
technology, and highlight the ethical, legal and social issues of DTC-GT.

Methods: Quantitative sources such as systematic reviews were
used to evaluate the field of DTC-GT. Experimental data was taken from
randomized control trials and case studies of 23andMe. Qualitative
sources such as newspaper articles and surveys were also used. Rele-
vant policies and regulatory information were analyzed in the context of
23andMe as a case study. Broader ethical issues are analyzed from the
social disability model and feminist ethics frameworks.

Results: Several aspects of direct-to-consumer genetic testing are
outlined: (i) regulatory and legal distinctions of DTC-GT that separate its
use from conventional genetic testing, (ii) epistemic issues of the genetic
testing process within the direct-to-consumer context, and (iii) ethical
considerations of DTC-GT regarding genetic health and genetic ancestry.

Conclusion: This report does not take a position for or against the
use of DTC-GT; rather, it highlights the key ethical issues often missed
in the DTC-GT process. There is no perfect method for understanding
genetic health and race. DTC-GT offer consumers the ease and power of
taking genetic data ‘in their own hands’, at the cost of exacerbating ge-
neticization and race essentialism. Until further work is done to address
the epistemic, regulatory and legal issues, ethical implications of DTC-GT
usage will continue to exist.
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1 | INTRODUCTION

This report aims to provide an ethical framework on
direct-to-consumer genetic testing (DTC-GT) of health
and ancestry genetics for stakeholders and individu-
als interested in the DTC-GT process. Findings sug-
gest that epistemic issues in health and ancestry ge-
netic data interpretation lead to ethical consequences
of geneticization (1) and race essentialism (2), respec-
tively. The ethical analysis will be centered on the case
study of 23andMe, a US-based DTC-GT company. A
brief overview of the DTC-GT process will be presented,
alongside an epistemic analysis of its scientific validity.
The discussion will be linked to the broader ethical con-
sequences of geneticization and race essentialism, ana-
lyzed using a social disability and feminist ethics frame-
work. This report does not take a position for or against
the use of DTC-GT; rather, it presents a clear framework
of ethical considerations for the consumer to interpret.
Alternatives toDTC-GTwill be proposed, such as clinical
genetic counseling, epigenetic sequencing and metage-
nomic sequencing. Ultimately, DTC-GT will be contex-
tualized within the greater scope of molecular screening
technologies and the field of bioethics.

2 | METHODS

This paper draws on quantitative sources such as sys-
tematic reviews to report the field of DTC-GT. Clinical
data was taken from randomized control trials and case
studies of 23andMe which fulfilled ethics approval. (3-
13) Qualitative sources such as newspaper articles and
surveys were also used. (14-18) The sources were re-
trieved through a query search on Google Scholar and
PubMed in November 2020. The keywords used in
the search were: direct to consumer, genetic testing,
23andMe, ancestry, health, ELSI, ethical, legal, social,
epistemic, issues, interpretation, consumer, legal, pol-
icy, terms of use. Relevant policies and regulatory in-
formation were analyzed in the context of 23andMe
(19-24) as a case study intended to represent the pro-
cess of DTC-GT for an average consumer. Claims about

23andMe were cited from the company website, poli-
cies, and terms of use. Broader ethical issues are ana-
lyzed from the social disability model and feminist ethics
frameworks, defined as:

• Social disability framework (25): that the conception
of ‘disease’ is not a product of genetic or clinical
anomalies, but a product of barriers and lack of (med-
ical/political/social) accommodations that render an
individual ‘disabled’ within their specific social con-
text.

• Feminist framework (26): that the individual is situ-
ated within a social web of intersectional relation-
ships, and power hierarchies are maintained through
existing social structures.

3 | DISCUSSION

3.1 | 23andMe, and epistemic problems
of direct-to-consumer genetic testing

3.1.1 | Regulatory and legal distinctions
of DTC-GT

DTC-GT refers to the branch of commercial services of-
fering personalized sequencing and analysis of individ-
ual DNA. Testing services can reveal either ancestry (via
genealogy or racial breakdown) or health (via genetic
markers or health traits) information, or both, by se-
quencing genomic DNA. (19) This service can be offered
by a private company (such as 23andMe) after paying an
upfront fee. It is important to understand the context
DTC-GT operates under, as several aspects distinguish
it from the clinical genetic counseling practices people
may be used to. For example, legally speaking, the indi-
vidual is not considered to be a patient but a consumer
(20,27). In other words, the process is generally seen as
the purchase of a consumer good and not a regulated
health service. This legal distinction forms the basis for
how consumer data is analyzed and protected. DTC-GT
might be advertised to be scientifically informative, but
they may not be legally considered a diagnostic tool. (3)
In other words, consumers should look to DTC-GT for
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recreational and not diagnostic purposes. Any company
that markets their tests as a diagnostic tool without the
legal jurisdiction over-promises their scope of regulatory
and legal protection to consumers.*(3)

Clinically speaking, this service does not operate un-
der the regulatory guideline of a professional medical
order (4), and thus may lack third-party harmonization
and regulation in terms of conduct. DTC-GT allows the
consumer to bypass administrative barriers associated
with the ordered healthcare system, culminating in a
faster and more autonomous experience of genetic test-
ing. (27) Typically, genetic testing under the clinical set-
ting requires a physician’s referral and genetic counsel-
lors to interpret the information, which typically takes
months to proceed. (3) For DTC-GT, standardized pro-
cedures allow the entire process to be completed in a
3-5 weeks from the time of purchase. (28) The trade-
off for speed, ease-of-access, and autonomy in DTC-GT
is a compromise in regulatory policies that serve to pro-
tect individuals. For example, informed consent should
be explicitly obtained and maintained during the entire
clinical process, while consent in DTC-GT may be am-
biguously presented or obtained only once at the time
of purchase. (29) Consumers should be aware that these
subtle differences in regulatory and legal practices im-
pact the way their genetic data is stored, processed and
interpreted. Thus, the decision to undergo DTC-GT en-
tails more than just purchasing a service.

3.1.2 | Epistemic issues of the DTC-GT
process

When a DTC-GT test is ordered, consumers are sent a
testing kit to collect their DNA, such as a saliva sample
in the case of 23andMe. (19) The sample is sent to a
testing center where high-throughput (HTP) sequenc-
ing technologies are used to amplify, read and record
specific parts of DNA sequences in parallel. (5) The se-
quences are then transferred to a computer database
and ‘analyzed’ by comparing the individual sequence to
a ‘reference genome’ composed of healthy individuals
from a variety of racial backgrounds. (5) Thus, the ‘inter-
pretation’ aspect of DTC-GT relies on pre-established

standards as the reference point of comparison, remov-
ing the need for a genetic counsellor to interpret test re-
sults on an individual basis. In this sense, DTC-GT con-
solidates the sequencing and interpretation process of
genetic screening into one mass-produced service. (19)
The genomic differences of individual consumers are not
analyzed from a personalized perspective but compared
across a generic standard.

The interpretation of DTC-GT data poses epistemic
issues regarding the scientific validity of what the tests
claim to reveal. (14) Firstly, 23andMe markets a broad
and in-depth analysis of DNA. (19) In reality, the en-
tire human genome is not sequenced – due to the lim-
itations of HTP sequencing technologies and the enor-
mity of the human genome, such a feat is costly, time-
consuming and outside the feasibility of a commercial-
ized company aiming at rapid genetic results. (30) In-
stead, only a selection of single nucleotide polymor-
phisms (SNPs) is sequenced within DNA.†(30) This pro-
cess is what 23andMe calls ‘qualitative genotyping’ (21):
selecting clinically relevant variants in various parts of
genomic DNA, then associating a particular SNP to
some disease or ancestry lineage. It is qualitative be-
cause the process relies on human cognition to deter-
mine which exact SNP to select for, and what effect it
has on a given health/ancestry outcome. In other words,
the interpretation of SNP variance depends on the sub-
jective interpretation of the company’s genetic counsel-
lors and data analysts.

Moreover, the way that 23andMe advertises qualita-
tive genotyping presumes that SNP variance is a direct
agent of disease or ancestry. (31) Such a claim is un-
der epistemic contention as basic research is constantly
challenging the causal perception of genomics. Further-
more, it is not always the case that a particular SNP vari-
ant (genotype) produces a certain health/ancestry state
(phenotype), or that a particular phenotype is due to ge-
netic abnormalities (it could also be due to issues at the
epigenetic, RNA, or protein level, for example). (31) It
could also be the case that the true genomic ‘cause’ was
missed entirely by the company’s analytical process, due
to a lack of SNP selective pressure or scientific knowl-
edge. (31) Thus, any marketing claim which purports to
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advertise a comprehensive or objective view of genomic
analysis is misleading, as only a fraction of the genome
is examined, and the results are largely filtered by a se-
lection bias of known SNPs only. (32)

In the case of health data, the individual’s SNPs are
compared to the SNPs of the reference genome in or-
der to determine if the individual is a carrier for a par-
ticular disease. (22) If an anomaly is detected, it sim-
ply means the individual has a mutation or allelic variant
that does not exist in the reference genome. (30) As cor-
relation does not imply causation, it is important for the
consumer to understand that ‘disease status’ of a DTC
test result does not mean the consumer will necessar-
ily develop the disease itself. This distinction is made
clear in the fine print of a DTC company’s legal regu-
lations. Although 23andMe’s ‘Genetic Health Risk’ and
‘Carrier Status’ tests advertise meeting the criteria for
being scientifically and clinically valid, their legal policies
also claim that:

“The test is not intended to tell you any-
thing about your current state of health,
or to be used to make medical decisions,
including whether or not you should take
a medication, how much of a medica-
tion you should take, or determine any
treatment. Our carrier status reports can
be used to determine carrier status, but
cannot determine if you have two copies
of any genetic variant. These carrier re-
ports are not intended to tell you anything
about your risk for developing a disease
in the future, the health of your fetus, or
your newborn child’s risk of developing a
particular disease later in life.” (19)

Therefore, the health tests should not be seen to
claim any more than a qualitative interpretation of SNP
variance. DTC-GT companies like 23andMe may use
vague marketing of their diverse SNP variants to ob-
scure this point(4). For example, 23andMe advertises
their tests to be “clinically and scientifically valid” (19),
and yet in fine print, they disclose that not all health re-

ports are FDA approved, nor are the tests intended to
reveal a person’s state of health, determine carrier sta-
tus, or assess the risk of developing a certain disease.
(24) In reality, SNP variance should not be seen as more
than a correlation to health/ancestry. DTC-GT compa-
nies could do more to clarify this epistemic distinction,
instead of listing it as fine prints and footnotes in their
policies.

For ancestry analysis, the similarity of the individ-
ual’s SNP haplogroup is compared to the SNP hap-
logroups of 14,437 people with known ancestry in the
23andMe database. (23) Ancestry data is found by com-
paring individual sequences to other individuals in the
database, while racial breakdowns are tracked in corre-
lation with historical human migration of distinct eth-
nic groups. (23) The specific percentage of racial or an-
cestorial breakdown is thus determined based on what
proportion of a consumer’s DNA matches some individ-
ual or group reference genome. (23) There are three
types of sequencing (autosomal, mitochondrial, andX/Y-
chromosomal) that 23andMe employs. (23) While each
type sequences a different part of the genome, all meth-
ods face various degrees of contention regarding its sci-
entific validity. Ancestral testing requires a higher de-
gree of qualitative interpretation than genetic health
data, as the reference genome is based on a qualitative
determination of perceived ‘race’ to geographical loca-
tions. (33) As empirically hard as it is to prove that ge-
netic anomalies cause some disease, it is harder to prove
that genetic similarities are due to links in genealogy.
(33)

Furthermore, it is unclear whether a person’s genetic
ancestral lineages are due to common geographical ori-
gins(33), an assumption that ethno-geographical anal-
yses make. There is also the issue of accuracy and
precision in ethnicity-based analyses. (33) Technolog-
ical limitations in genealogical sequencing can estab-
lish the continental origins of an individual with rel-
ative precision, but fails to accurately distinguish be-
tween different ethnicities within a given continent. (23)
This is partly because Western-American genetic re-
search has disproportionately focused on people of Eu-
ropean descent as the reference genome, such as the
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case of 23andMe, which disproportionally focuses on
Ashkenkazi Jews of Eastern Europe. (23) As a result,
testing sensitivity is highly sensitive to the genetics
of Ashkenkazi Jews while being unable to distinguish
between sub-populations of non-European continents.
(23) Yet, 23andMe advertises a precise ethnic break-
down of race genealogy by any country, a feat over-
exaggerated except for (Jewish) European ethnicities. In
fine print, 23andMe warns it cannot detect the ances-
try of people with mixed ethnicities (admixture), or de-
termine which marker came from which parent, thereby
compromising the ability of the test to report accurate
genealogical data. (23)

Lastly, the contention of scientific validity is further
reflected in the turbulent history of 23andMe and its
regulatory battle with the United States’ Food and Drug
Administration (FDA). 23andMe was founded in 2006,
and initially operated without public health regulation
as a commercial service in California. (15) Only in 2009
did New York and California mandate 23andMe to ob-
tain a Clinical Laboratory Improvement Amendments
(CLIA) license to continue business. (15) Since 2008,
the US FDA required the regulation of 23andMe tests
as medical devices, with federal approval to market its
service. (15) In 2013, the FDA sent a warning letter to
23andMe, as the company had not "analytically or clin-
ically validated the personal genome service for its in-
tended uses."(15) In other words, 23andMe’s test results
showed high variance in reproducibility on ancestral lin-
eages, and the SNPs were claiming too much unproven
health risks. As a result, 23andMe suspended its health-
related genetic tests and scaled back its range of SNPs
while undergoing regulatory review. (15)

Upon their subsequent efforts to follow FDA regula-
tions, their services began to resume and in 2014, they
expanded their services to Canada, Australia, and the
United Kingdom. (15) However, the FDA was clear to
establish that test results could only be marketed for
genetic screening, not genetic diagnosis. (34) In other
words, the tests cannot predict with scientific certainty
an individual’s risk of developing a disease or their an-
cestral background. The extent of genetic testing could
only report specific variants within a person’s genome,

but not what the variants necessarily mean. Such a his-
tory of regulatory contention is not unique to 23andMe
(6,7). Many DTC-GT companies face regulatory restric-
tions that are not publicly disclosed to consumers during
the advertisement process. The question of regulatory
harmonization also becomes an issue when companies
operate in a different country (i.e.: USA) than what they
market to (i.e. Canada), impacting the scope and qual-
ity of tests that a company can offer. Therefore, it is
important for consumers to check the scope of DTC-GT
regulation for their country, as it can affects how genetic
data is used and interpreted.

The legal, epistemic and regulatory issues in data in-
terpretation compromise the scientific validity of DTC-
GT. These issues are not a problem in and of itself as long
as consumers are aware of what the tests really mea-
sure. However, these issues become problematic due
to ethical consequences that can arise as a result of un-
dergoing DTC-GT. Consumers who do not understand
the full extent of what these tests claim may mistakenly
believe sweeping generalizations about their genetics
or engage in detrimental behavior that they otherwise
would not make without the test results. Without the
guidance of a clinical genetic counsellor to interpret the
data, the duty falls on the consumer to bewary of ethical
complications. The next section provides a framework
on common ethical issues arising from DTC-GT, so that
consumers have the necessary tools to make their own
decisions regarding health and ancestry genetics.

3.2 | Ethical considerations in
direct-to-consumer genetic testing

This section will analyze broader contextual issues of
DTC-GT from the ethical frameworks of social disabil-
ity and feminist ethics. Although these frameworks are
used to center the ethical discussion of DTC-GT, they
are not exhaustive, and the same situation could be ex-
amined from other ethical frameworks (i.e. utilitarian-
ism, liberalism, virtue ethics).
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3.2.1 | Genetic health: geneticization,
disability and harmful behaviors

One of the biggest ethical concerns which coincided
with the development of genetic testing in the early
1990’s was the idea of geneticization (35): the tendency
to define differences between individuals as largely or
entirely based on genetics. This definition in the context
of genetic testing implies that there is some predictable
correlation of genetics (the DNA sequence) to an ob-
servable phenotype. DTC-GT companies like 23andMe
rely on this paradigm to advertise their services. This
is evidenced by 23andMe’s marketing of their genetic
tests to reveal some ‘essential’ characteristic about a
person’s genome through a genetic “health predisposi-
tion” or “carrier status” test. (36) However, geneticiza-
tion can lead to genetic discrimination, which is the par-
tial and unfavourable treatment of individuals within so-
cial, political, or legal planes due to differences in their
genome. Genetic discrimination is problematic, espe-
cially in the context of disease management, because
decisions regarding the wellbeing of humans are made
on the basis of a qualitative interpretation that a per-
son’s genome correlates to some physical or psycholog-
ical state. (35) In reality, scientists and experts alike rec-
ognize this reductionist belief rests on shaky epistemic
grounds; as we have seen, a person’s genome may not
necessarily be a direct cause of disease.

The ethical implications of geneticization go beyond
what a DTC test result states. Today, geneticization
and genetic discrimination can be embodied through
health insurance practices for example. In Canada, Bill
S-201 was passed in 2017 to prohibit the use of ge-
netic test results to determine insurance claims below
$250,000.‡(16-18) Though this law aims to prevent ge-
netic discrimination, insurance companies can still ask
and encourage individuals to disclose their DTC-GT re-
sults. (16) This law was made in an effort to combat
specific practices of genetic discrimination, but it does
not stop insurance companies from promoting the idea
of geneticization as an ideology. Geneticization is the
underlying belief that allows genetic discrimination to
manifest in different ways. Barring one form of genetic

discrimination does not prevent other forms to take
place or develop as a replacement. Laws stand to reg-
ulate existing practices, not ideologies. (37) Therefore,
consumers should be aware of the larger ethical conse-
quences and ‘what it means’ to disclose their genetic
information. Allowing insurance companies to obtain
DTC-GT blurs the distinction between geneticization as
a theoretical concept and genetic discrimination as a tan-
gible practice.

Another consequence of geneticization is the ten-
dency for DTC-GT to promote risky behaviour in the
name of preventative healthcare. (8,38) Without the
guidance of a genetic counsellor, consumers may en-
gage in harmful actions that they would otherwise
forego. Such is the case of buying black-market pre-
scription drugs to pre-emptively ‘cure’ a disease, or un-
dergoing surgery because test results revealed a vari-
ant of cancer. (8) In a study of 25 individuals who un-
derwent 23andMe’s testing service and tested positive
for BRCA1/2 variants of breast cancer, 4 individuals un-
derwent preventative surgery for the sake of risk re-
duction, before actually developing the cancer. (9) This
contradicts the scientific evidence stating there is cur-
rently no effective genetic screening protocol that can
reduce mortality from ovarian cancer for those who
carry BRCA1/2 pathogenic variants. (10,39) In other
words, 23andMe testing encouraged individuals to un-
dergo potentially unnecessary surgical procedures . As
mentioned, having a genetic variant does not guaran-
tee the result of developing a disease, but undergoing
surgery guarantees subjecting the individual to all asso-
ciated surgical risks. (11,40) Most often, DTC-GT com-
panies do not explicitly inform consumers of the risks
of ‘preventative healthcare’, nor do they prevent con-
sumers from engaging in harmful behaviours after the
test. (41)

Lastly, social disability ethicists argue against the idea
of geneticization, as they do not support the conceptu-
alization of health on a genetic basis. (25) This is be-
cause there is an epistemic barrier between genetic con-
ceptions and lived experiences of disease. (42) In other
words, people do not ‘know’ what it’s like to live with a
genetic variant, but people know what it is like to feel
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debilitated in health. Social disability ethicists would ar-
gue the debilitating experience is better embodied by
social descriptions (43); health is shaped by a variety
of elements, with genetic variation being only one ele-
ment to consider. DTC-GT can also become a burden
to health if it increases anxiety or promotes risky be-
haviour. (43,44) Instead, social disability ethicists be-
lieve whether an individual has a negative or positive
outlook to their health largely depends on how society
treats them and the access to accommodations that soci-
ety provides. (25) Individuals should not need a genetic
test to legitimize their embodiment of disease or make
proactive decisions regarding their wellbeing. They can
look to other aspects of healthcare (such as caregiver
support, workplace accommodations, etc.) to address
a variety of bodily standards and functions. (43) Social
disability theory thus works to oppose the very ideol-
ogy of geneticization, and argues that the idea of dis-
ease/disability is not due to a person’s inherent (genetic)
nature, but a product of societal barriers.

3.2.2 | Genetic ancestry: racial
constructions, essentialism, and racism

The main ethical debate surrounding genetic ancestry
tests is the distinction between race essentialism and
socially constructed views of race.§ Race essentialism is
the belief that race has a biologically distinct and quan-
tifiable ‘nature’. (2) In the context of DTC-GT, it means
race can be defined by the specific composition of ge-
netic haplogroups, leading to an individual being char-
acterized as 40% Irish and 60% Native American, for
example. However, it is important to understand that
race essentialism developed as a consequence of the
Human Genome Project and the genomic revolution in
the 1990s (46), with ethical correlations to geneticiza-
tion discussed earlier. Essentialism contrasts the idea
that race is a social construction: a product of personal
and social identities, contextually situated and dynami-
cally evolving in time. (47) For example, an African or
a Black American may have the same genetic composi-
tion of race, but their conceptualization of personal race
would be different because of ethnic differences in cul-

tural practices, beliefs and societal context.
The idea of race as a social construction has an ethi-

cal basis in feminist frameworks of relational autonomy,
where our racial and ancestral identity is related to our
conception of the ‘self’ as socially embedded agents in
society. (47) The conception of the ‘self’ exists as a rela-
tional identity to intersecting social determinants, such
as race and ethnicity, but also sex, gender, class, etc.
(47) Thus, ‘whiteness’ is defined not only by a person’s
genetic race, but by the social privileges or disadvan-
tages afforded to a particular identity of race within the
greater set of cultural norms and practices in which they
exist. (47) For feminist ethics, racial identity is not de-
fined by a person’s genetic links to outward appearance,
but instead on social practices that shape how society
treats individuals based on their outward appearance.

The ethical distinction between race essentialism and
social construction rests on how we use these racial
frameworks to justify social phenomena. Race essen-
tialism becomes problematic when it leads to racism
and discrimination on the basis of genetics. (4) This
can be exemplified by using ancestral genetics to justify
discriminatory health practices, such as the BiDil con-
troversy which saw the FDA approve race-based drugs
without a clear empirical link between race and biol-
ogy. (48) It sensationalized race genetics for commer-
cial and regulatory gain, for a Black community that al-
ready faces racial discrimination in other aspects of their
lives. (48) This situation is analogous to what can hap-
pen in race-based approaches to health. A 23andMe
study showed that people of Ashkenazi Jewish ancestry
are genetically predisposed to BRCA1/2mutations. (12)
Should we consequently create a similar race-based so-
lution to targeting breast cancer in Ashkenazi Jews, or
promote further studies using this approach? Answer-
ing ‘yes’ presumes accepting the viewpoint of genetic
essentialism, but could be challenged upon the obser-
vation that 23andMe’s reference genome draws heavily
on individuals with Ashkenazi Jewish ancestry. (23) It
is expected that health risks will correlate with Ashke-
nazi Jewish ancestrywhen the reference genome is com-
posed of these individuals. This issue of questionable
science becomes an ethical issue when race-based prac-
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tices are used to differentially treat certain populations
over others.

Furthermore, racial essentialism can lead to identity
politics issues of gatekeeping on the basis of genetics.
(49) Someone of mixed American ancestry could be de-
nied Native-American status on the basis of not hav-
ing enough genetic Native ancestry, despite adopting
Native cultural norms and practices in their life. (49)
This form of genetic essentialism stems from the epis-
temic issue that Western-American DTC-GTs lack ref-
erence data for non-European races. (23) These exam-
ples highlight not only the epistemic limitations of race
essentialism, but also the ways social constructions of
race could be a better tool to inform our understanding
of race. Essentially, race according to genetic essential-
ism shifts the focus away from real issues of race (like
racism), while legitimizing racial discrimination on the
basis of genetics.

The last ethical dimension in ancestry genetics looks
at the relationship between race essentialist beliefs and
extent of genetic knowledge. A randomized control trial
investigating the influence of genetic ancestry tests on
racial essentialism showed that:

“Essentialist beliefs significantly declined
after testing among individuals with high
genetic knowledge, but increased among
those with the least genetic knowledge.
. . . These results indicate that individuals’
interpretations of genetic ancestry testing
results, and the links between genes and
race, may depend on their understanding
of genetics” (13)

How we understand race depends on how well we
understand epistemic limitations in the genetic testing
process. The more informed the individual is on the bi-
ases of the process, the less likely they will adopt racial
essentialist beliefs. (13) This phenomenon is not a ma-
jor ethical concern in clinical contexts of genetic test-
ing, as genetic counsellors are present to interpret ge-
netic data from an external perspective. However, DTC-
GTs lack the epistemic diversity of genetic counselors.

(13) In consolidating genetic screening + data interpreta-
tion into one unified process, consumers are exposed to
the one (and often essentialist) view of race interpreta-
tion promoted by DTC-GT companies. (46) In this sense,
there is a greater ethical duty for consumers to avoid
essentialist-based beliefs by not taking the company’s
interpretation of race/ancestry genetics at face value.
For this reason, greater caution must be taken before
adopting race-based views of genomic analysis.

4 | CONCLUSION

So far, this report has listed the main ethical issues of
health and ancestry DTC-GT, arising from epistemic is-
sues related to the interpretation of genetic data. I have
highlighted how the DTC-GT process frames individu-
als as consumers, and the regulatory consequences that
comes with this distinction. I have also explained some
epistemic issues behind the scientific process of the ge-
netic testing process, and how amisinterpretation of ge-
netic data can lead to ethical issues of geneticization and
race essentialism.

Broadly speaking, there are further ethical considera-
tions of DTC-GT not covered by this paper, such as:

• Informed consent: DTC-GT companies may not
present to consumers a clear understanding of the
testing, interpretation, and usage of information pro-
cess. (4)

• Data privacy: the scope of privacy policies may not
protect consumer genetic data from its usage of data
in non-commercial purposes, especially when pri-
vacy/Terms of Use policies can be changed anytime
by the companies that set them. (4)

• Biobanking: the storage of genomic data for pre-
and post-commercial usage can complicate owner-
ship and usage rights of genetic information. (50)

• Further research: questions of what is owed (mon-
etary compensation or otherwise) may not be ad-
dressed when a company uses consumer data for in-
ternal/external research. (33)

• Regulatory scope: lack of regulatory harmonization



Huerne 9
and third-party enforcement of DTC-GT companies
means that all the ethical concerns above are subject
to the (mis)management of the company itself. (4)

These issues extend beyond the scope of epistemic
data interpretation, but nonetheless are important is-
sues to take into account when choosing to undergo
DTC-GT.

DTC-GT may seem like an attractive option because
it is commonly marketed to individuals. Consumers
should realize that DTC-GT is not the only way to be
proactive about personal health. Alternatives to DTC-
GT include:

• Clinical sequencing with counselling: the conventional
path of working with genetic counsellors can alle-
viate epistemic issues regarding data interpretation,
but ethical issues of geneticization/essentialism can
still persist in lieu of a good counsellor. (51)

• Epigenetic screening, RNA/protein assays: these pro-
files reveal different molecular states not covered in
DTC-GT sequencing, and challenges epistemic mis-
conceptions about the sole causal agency of genetics
to disease. (52)

• Metagenomic sequencing: a profile of commensal mi-
crobial entities can highlight its interaction with host
systems in its native environment, further dispelling
epistemic misconceptions about the ‘essentialist’ ef-
fect of host DNA. (53)

All these processes reveal some other aspect of a per-
son’s molecular composition and when done in combi-
nation, can paint a diverse molecular profile that moves
away from a causal genomic view of molecular pro-
cesses. However, each method also poses ethical con-
cerns regarding genetic reductionism, and not all pro-
cesses have been adapted for large-scale clinical appli-
cation. (53)

There is no ideal method for understanding genetic
health and race. Direct-to-consumer genetic tests offer
consumers the ease and power of taking genetic data
‘in their own hands’, at the cost of compromising sci-
entific validity and potentially exacerbating epistemic-

driven ethical issues of geneticization and race essen-
tialism. (53) Though the ethical issues were formulated
in the context of 23andMe, it is important to realize that
other DTC-GT companies face similar ethical complica-
tions. (53) The consequences of geneticization will al-
ways be an issue when a company markets its business
on the essentialist basis of genetics.

This report does not take a position for or against the
use of DTC-GT; rather, it aims to highlight key ethical is-
sues not explicitly addressed when consumers undergo
the DTC-GT process. Until further work is done to ad-
dress the epistemic, regulatory and legal issues, ethical
implications will continue to exist. The issues thus pre-
sented provide consumers with the knowledge to make
their own decisions regarding DTC-GT. The decision to
pursue DTC genetic testing comes down to a matter of
weighing personal values and tradeoffs: privacy, power
of knowledge, speed of testing, scientific/epistemic va-
lidity, harms/risks, and broader ethical consequences
are all factors to take into consideration. Perhaps, the
best avenue for understanding health and ancestry is to
forgo the genetic approach altogether; social disability
and feminist ethics would advocate for a more compre-
hensive social understanding of health and ancestry as
opposed to striving for genetic legitimacy.

5 | NOTES

* It is advisable for consumers to gauge the exact le-
gal scope of the specific DTC-GT company of interest,
for their specific geographical location. Some small sub-
set of DTC-GT may be considered diagnostic, depend-
ing on regulatory policies of their geographical location
Any lack of legal information should be assumed recre-
ational.

† SNPs are areas of the genomewith the highest rate
of variance (a single base pair mutation) at a specific lo-
cus, which is often correlated to some phenotype.

‡ Canadian insurance companies already use discrim-
ination (by habit, occupation, age, weight, etc.) to de-
termine eligibility and rates of coverage. The law pre-
vents further discrimination on the basis of genetic test
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results.

§ Definitions of race and ethnicity: “Race is usually
associated with biology and linked with physical char-
acteristics such as skin color or hair texture. Ethnicity
is linked with cultural expression and identification.”(45)
In the context of DTC-GT, ‘race’ refers to the former bi-
ological context.
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