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Abstract « Direct-to-consumer (DTC) genetic ancestry tests offered via
the internet supposedly uncover the ancestry of those tested. While
these tests might be seen as a means to find a biologically inscribed
and fixed genealogy, this paper explores how companies and custom-
ers co-construct ancestry through genetic ancestry testing. The study
draws on a review of relevant literature, qualitative interviews with ex-
perts and stakeholders, a website analysis, and an autoethnographic
self-observation. It shows how DTC genetic testing companies create
specific concepts of ancestry in their marketing, development of spe-
cific databases, and presentation of results, but also how users in-
terpret and incorporate their results into their own genealogies and
lives. Looking at the potential social impact of DTC ancestry testing,
the paper questions its categorization as recreational activity or en-
tertainment.

Die Ko-Konstruktion von Herkunft mittels Direct-to-Consumer-
Gentests. Herausforderungen und Implikationen

Zusammenfassung * Direkt an Konsument*innen (direct-to-consu-
mer, DTC) iiber das Internet vermarktete genealogische Gentests sol-
len die Abstammung der Getesteten aufzeigen. Wahrend diese Gentests
als Mittel verstanden werden konnen, die biologisch fixierte Herkunft
zu bestimmen, untersucht der vorliegende Artikel, wie Unternehmen
und Kund*innen die Abstammung mittels dieser Gentests ko-konstru-
leren. Die Studie stutzt sich auf eine Analyse relevanter Literatur, qua-
litative Interviews mit Expert*innen und Stakeholder*innen, Websei-
tenanalysen und eine autoethnographische Selbstbeobachtung. Es
wird gezeigt, wie DTC-Gentestunternehmen durch ihr Marketing, die
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Entwicklung spezifischer Datenbanken und die Prasentation der Test-
resultate bestimmte Konzepte von Herkunft kreieren, aber auch, wie die
Kund*innen ihre Testergebnisse interpretieren und in ihre Biographien
und ihr Leben einbauen. Mit Blick auf die moglichen sozialen Auswir-
kungen von DTC-Gentests wird ihre Einstufung als Unterhaltung hin-
terfragt.

Keywords « direct-to-consumer (DTC) genetic testing, ancestry,
genealogy, co-construction

Introduction

Since 2000, companies have been selling direct-to-consumer
(DTC) genetic ancestry tests over the internet. Customers re-
ceive a test kit allowing them to take their own DNA sample in
the form of a saliva sample or buccal swab. Having sent the sam-
ple to the companies who perform the DNA analysis, they then
receive the results via the companies’ online platform, by email,
or by post. Depending on the service, the results identify dif-
ferent types of ancestry, following either a maternal or paternal
lineage thousands of years into the past, or indicating a more re-
cent and broader pattern of composite ancestry. In addition, cus-
tomers are able to use the companies’ services and databases to
search for, and allow themselves to be found by genetic relatives
also using this service (Shriver and Kittles 2004). In this paper
we do not discuss the latter in detail, but focus on the ancestry
testing features of these services.

Companies offer genetic ancestry tests for somewhere be-
tween 100 € and more than 1.000 €. It has been estimated that,
by early 2019, the four largest companies in question had sold
more than 26 million of these tests (Regalado 2019). Some com-
panies sell them in conjunction with lifestyle- or health-related
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genetic tests, not all of which are available in Europe. The com-
panies advertise genetic ancestry testing as a form of entertain-
ment and a tool for recreational genealogy, and as a means of
widening one’s social network and finding out more about one-
self. Some of their customers may also be motivated by the de-
sire to contribute to biomedical research with their genetic and
personal data (Mé@hlmann et al. 2016).

In DTC genetic testing, ancestors are determined in biolog-
ical terms as people in the lineage of the tested person. How-
ever, the process of identifying ancestors through DNA testing is
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cess, meaning, and outcome of genetic testing in specific ways,
and therefore play a crucial role in the social construction of
DTC genetic testing. Additional data was drawn from an au-
toethnographic self-observation: The two researchers involved
in our study conducted product research and reflected on their
own decision-making process towards voluntarily taking or not
taking a DTC genetic test. In the course of the study, we con-
tinuously documented, reflected upon, analyzed, and discussed
our personal experiences with one another. In the end, one re-
searcher ordered a genetic ancestry test, while the other stepped

Direct-to-consumer genetic ancestry tests are embedded

in broader socio-historical conditions and address existing social desires

with new technological means.

complex and involves a range of scientific, technical, and social
factors (Royal et al. 2010). In addition, customers interpret their
results in various ways (Panofsky and Donovan 2019; Roth and
Ivemark 2018). This social co-construction of ancestry is the fo-
cus of our paper. The concept of social construction of technol-
ogy is based on the fundamental insight established in science
and technology studies that technologies are shaped by the so-
cial circumstance in which social actors make use of them, or
for that matter, choose not to (Bijker et al. 1987). By using the
concept of co-construction (Oudshoorn and Pinch 2003), we
furthermore highlight how social and technical practices jointly
create ancestry against the backdrop of broader socio-historical
ideas of ancestry. Reviewing existing empirical insights as well
as exploring the field of DTC genetic ancestry testing ourselves,
on the one hand, we examine how the companies in question de-
termine ancestry in marketing and conducting these tests. On the
other hand, we investigate the customers’ role in the creation of
ancestry through their uses of the test results. Our paper further
develops ideas from a technology assessment study on new ap-
plications of DNA analysis (Lang et al. 2020).

Methodology and data

This paper is predominantly based on reviewing existing em-
pirical studies complemented by explorative qualitative inquiry.
We conducted a literature review covering foremost peer-re-
viewed academic publications gathered via Scopus, PubMed,
and Google Scholar. In addition, we carried out, transcribed,
and analyzed semi-structured interviews with a molecular ge-
neticist, a population geneticist, a genealogist, a user of DTC
ancestry tests, and a manager of a DTC genetic testing com-
pany. Furthermore, we analyzed the websites of the four most
popular DTC genetic testing companies (23andMe, Ancestry,
FamilyTreeDNA, MyHeritage). These websites frame the pro-
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back from doing so. This reflective self-observation gave us the
opportunity to directly experience (non-)customers’ perspec-
tives and to access specific information firsthand, e. g., on in-
teraction with customer services or information provided in the
course of ordering and conducting a test. The Institute for Ad-
vanced Studies’ ethics committee approved the self-testing. Re-
sults from this self-observation have been estranged for privacy
reasons.

Co-constructing ancestry in genetic
testing

Social context of DTC genetic ancestry tests
Throughout history, the ability to demonstrate one’s ancestry
has been of social, political, or economic significance. For cen-
turies, ruling elites justified their grip on power on the basis of
their noble descent. The rights enjoyed and duties owed in so-
ciety may be linked to proven group membership (e. g. citizen-
ship). The verification of a biological relationship (e. g. pater-
nity) may lead to financial obligations or entitlements. For many
individuals, their belonging by birth to a nation, ethnic group or
family is a crucial facet of their personal identity. On the other
hand, sociologists have pointed to the flexibility and processual
nature of identity in modernity (Abels 2010). The functions and
meanings assigned to genealogy — as a recreational activity, an
ancillary or fully-fledged discipline in its own right, and/or soci-
opolitical tool — also vary (Teicher 2014). Thereby, the curiosity
in one’s family ancestry might reflect a general societal interest
in the past and history (Tutton 2004, p. 106). Genealogy as his-
toric research uses a variety of approaches including archival re-
search or interviews with relatives to reconstruct or verify family
trees. In the recent decades, online archives and various digital
tools facilitating the collation and sharing of genealogical infor-
mation have become increasingly important.
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Dtc genetic ancestry tests are embedded in broader socio-his-
torical conditions and address existing social desires with new
technological means. Nordgren and Juengst (2009) have argued
that these tests offer an opportunity to negotiate the individu-
alism and uniqueness required of every person in modern so-
cieties, but also appeal to other desires. They suggest that the
tests address “a pre-modern interest in elaborating a naturalis-
tic account of personal identity, a modern enthusiasm for sci-
ence, and a post-modern emphasis on radical individual self-de-
termination” (Nordgren and Juengst 2009, p. 161). It is this
social context in which DTC genetic ancestry tests are co-con-
structed, in which they receive and support social meaning and
practices.

Dtc genetic testing companies constructing

ancestry

The marketed genetic ancestry tests are designed to determine
one’s ethnic background and/or where one’s ancestors lived.
Lineage testing identifies maternal or paternal ancestry, by ana-
lyzing the mitochondrial (mtDNA) or y-chromosomal DNA
(Y-DNA) respectively, and assigns those tested to specific tem-
porally more distant ancestry (haplogroups). Both mtDNA and
Y-DNA maintain their distinctive features in the process of re-
production and can therefore be used to identify geographically
localized groups of people with the same female/male ances-
tor. “Ancestry Composition” (23andMe) or “myOrigins” (Fam-
ilyTreeDNA) admixture tests analyze so-called ancestry inform-
ative markers in the autosomal DNA (atDNA) to determine
the extent to which various geographically localized ancestral
groups have fed into the lineage of those tested (Shriver and
Kittles 2004). For example, the tested researcher in our self-ob-

gular and plural is present throughout the companies’ advertise-
ment: ,, Discover when different ancestries were introduced into
your DNA. Learn how many generations ago you had an ances-
tor that was descended from a single population or ethnicity”
(23andMe 2020b).

In this, the companies use an essentialist language. Ances-
try is presented as an objective fact that merely needs to be ex-
posed. The companies regularly use notions such as “uncov-
ering” or “discovering” ancestry inscribed in the DNA: “Un-
cover your ethnic origins and find new relatives with our simple
DNA test” (MyHeritage 2020). At the same time, their market-
ing strategies emphasize the constantly evolving nature of the
test results. Companies are forthright about the fact that their
test results rest on estimates whose precision and reach is likely
to increase: “Explore your ancestry’s breakdown by region [...]
with results becoming more refined as our database continues
to grow” (23andMe 2020Db). Despite acknowledging some lim-
itations, this optimization of the analysis was also emphasized
by the manager from a DTC genetic testing company who we
interviewed. The results of the ancestry tests are dependent on
the quality of reference databases. In most cases, the reference
data for specific regions comes from present-day individuals
who are assumed to have ancestors in the regions in question; an-
cient DNA from archaeological finds often does not have suffi-
cient quality for a thorough analysis. Companies are not always
transparent about the ways in which they create reference pan-
els using their own customer-based databases and existing scien-
tific data. However, some companies outline that, e. g., custom-
ers are considered for a reference panel if “they have four grand-
parents all born in the same country — and that the population
of that country didn’t experience massive migration” (23andMe

Direct-to-consumer genetic testing companies use

an essentialist language through which ancestry

is presented as an objective fact.

servation received both a written and a graphical overview of
his ancestry graded by different levels of detail. At the top level,
he was classified as being entirely of European ancestry. At the
next level, this European ancestry was broken down by current
nation states, making him partly French (41,1 percent), Ger-
man (20,9 percent), Spanish (14,2 percent), and so on, all the
way to Dutch (0,6 percent) and Swedish (0,1 percent). These
shares were then broken down further by regions (e. g., Nor-
mandy or Bavaria). Not least by combining these various lev-
els of detail, the test results construe ancestry as a singular and
plural entity at the same time. Also, in line with the possibili-
ties of the testing approaches, a single, temporally more distant
ancestry (haplogroup) and more recent multiple ancestries (an-
cestry admixture) are presented. This sense of ancestry as sin-
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20204a). Yet, even candidates who meet such criteria may still be
excluded based on statistical calculations, as described by Ball
et al. (2020). The companies present problems of this approach,
such as the inadequate consideration of genetic diversity within
certain regions/populations or the impact of migration (Bardill
and Garrison 2015), rather as manageable challenge for research
than as inherent limitations of their approach. While such ac-
counts relativize the significance of the testing results (Ball et al.
2020), they do not question the genetic determination of ances-
try per se but reinforce the identification of an objective, geneti-
cally fixed ancestry by continuously improved technological and
scientific means.

In this, ancestry is not only presented as purely geographical
localization. Rather, DTC genetic ancestry tests are advertised
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as a means of empowering oneself by strengthening one’s sense
of identity (Lee 2013; Wagner et al. 2012), or as a company puts
it: “More ways to discover what makes you, you” (23andMe
2020b). The notion that ancestry can help people make sense
of their current lives hinges on the companies’ conflation of re-
gions of origin and cultural heritage and the claim that custom-
ers could effectively tap into this heritage once they know their
test results (Walajahi et al. 2019). In some cases, companies
even provide means of ostensible direct access to this heritage,
e. g., by providing personalized music playlists (Ancestry 2020)
or helping with travel arrangements (23andMe 2020c). Several
companies carrying out DTC genetic ancestry tests also cross
over into traditional genealogy, offering complementary online
genealogy services such as digital access to historical records
or family tree applications: ,,We recommend that anyone who
takes a DNA test create a family tree, to make the most of DNA
results and uncover the full story behind them” (MyHeritage
2020). However, in their marketing, the genetic makeup of an
individual is described as definitive evidence of ancestry. Clas-
sical genealogy only contextualizes the genetic information and
supports its interpretation.

Users co-constructing ancestry

The DTC genetic testing companies’ websites tend to imply that
the test results they provide will have nothing short of “an in-
stantly transformative effect on [the] identity” (Scully et al. 2016,
p. 178) of their customers. However, research points to a more
ambivalent picture and shows that users actively co-construct the
meaning of their genetic ancestry test results.

In their study on white nationalists’ discussion of their test re-
sults in an online forum, Panofsky and Donovan (2019) showed
that within one and the same community, users interpret and
thus construct the meaning of genetic ancestry test results in var-
ying ways. On the one hand, test results categorizing individu-
als as being entirely of European ancestry were given credence
as evidence of racial “purity” (Panofsky and Donovan 2019,
p-675). On the other hand, of those who received less clear-cut
results, many simply denied the validity of the test altogether.
Others did not go this far, instead reinterpreting the results, e. g.,
by “dismiss[ing] low levels of anomalous ancestry as ‘statistical
error’” (Panofsky and Donovan 2019, p. 667). Further scholars
too have highlighted that users do not just “swallow whatever the
tests say” (Roth and Ivemark 2018, p. 176). Instead, they adapt
the test results to match their identity-related aspirations. People
hoping to establish their ‘pure’ ancestry are more likely to ex-
perience a disruption of some parts of their identity; others who
embrace the idea of plural identities may welcome results indi-
cating a diverse range of ancestors (Roth and Ivemark 2018). In
some cases, even customers who indicated that their genetic an-
cestry test result was “‘just information” (Shim et al. 2018, p.56),
concurrently described how it was significant for themselves as
proof of their identities (Shim et al. 2018).

The interpretation of genetic ancestry tests can also be in
line with broader social and/or political aims. Genetic research
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and testing have been interlinked with the (re-)definition of in-
digeneity and the ensuing political claims (TallBear 2013). Ge-
netic ancestry tests may in some cases fragment and in others
strengthen social groups. Johnston (2003) outlines how in the
USA, the tribal membership of the Black Seminoles, descend-
ants of black slaves who became members of the Seminole Na-
tion under specific historic circumstances, was questioned based
upon genetic testing. Analyzing another case, Leroux (2018) de-
scribes how a group of descendants from European settlers used
genetic ancestry tests to “regularly portray [...] its members as
the only authentic Indigenous people in ‘their’ territory” (Ler-
oux 2018, p. 88). Through identifying some (tiny) shares of Na-
tive American DNA they genetically supported their political
claims to indigenous land. Another case in point has been dis-
cussed by Sommer (2010): Pointing to their genetically identi-
fied Macedon ancestry, people from the (back then) Republic
of Macedonia (since 2019: Republic of North Macedonia) sub-
stantiated their entitlement to name their native country Mace-
donia against demands of Greece that has a region of the same
name. At the same time, the genetic testing company repeatedly
dismissed these claims as mere propaganda and insisted that ge-
netics were apolitical.

While these examples illustrate that the results of genetic an-
cestry tests can have consequences for those who receive them,
in other cases they may have little impacts. For the researcher
who took the test in the context of our autoethnographic study,
the results were not particular noteworthy. Most striking about
them was ultimately how difficult it was to interpret them in any
meaningful way. In part, they simply confirmed what the re-
searcher already knew about his family history. In part, the re-
sults did little more than confirm the insight that, not least due
to migration, most people’s ancestry is more diverse than they
might think. Given the high number of potential origins, engag-
ing with all these different regions the tested researcher other-
wise does not have any affiliation with, did not evoke curiosity
but rather overload. Cases of such meaningless ancestry test re-
sults have been reported elsewhere too (Horowitz et al. 2019;
Shim et al. 2018).

Since DTC genetic ancestry tests often comprise a variety of
different functionalities to find more or less deep ancestry but
also living relatives, the customers’ assessment of these prod-
ucts in total may be rather ambivalent. The interviewed gene-
alogist and lay user were rather critical about identifying their
links to specific ancestral tribes or people, but embraced other
modes of use (especially finding relatives) as starting point for
further genealogical research — in line with the company’s as-
sessment that genetics and classical genealogy complement each
other (see above). Thus, they deemed these services to be par-
tially meaningful and partially useless. In addition, the custom-
er’s option to retrieve the genetic raw data as digital file ena-
bles users to transform these DTC genetic ancestry tests into
means of obtaining genetic data which then can be reanalyzed
for other, even health-related purposes on third-party platforms
(Nelson et al. 2019).
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Discussion

Examining genetic ancestry tests through the lens of co-con-
struction directs our attention towards the various ways in which
they can be understood and used. In most cases, DTC genetic
testing companies try to promote an objectivistic understand-
ing of genetic ancestry tests and insist on being apolitical. How-
ever, users have repeatedly tried and often succeeded in subvert-
ing this understanding of genetic ancestry tests by using them in
ways that transgress the intended use as conveyed by the DTC
genetic ancestry companies.

Genetic ancestry tests
may support genetic
determinism, racism, and social

discrimination.

Our study of genetic ancestry tests calls into question their
framing as a simple form of recreational activity or entertain-
ment as others have done before. Scholars have highlighted the
risk of genetic ancestry tests supporting genetic determinism,
racism, and social discrimination. Emphasis on the genetic iden-
tification of ancestry could weaken or undermine various so-
cial, political, or cultural modes of integrating social groups
(TallBear 2013). The ways in which the reference panels are
formed carry the risk of defining ancestry in terms of current
populations rather than genuine historical communities and of
side-lining or ignoring the diversity and distinctiveness of his-
torical populations (Blell and Hunter 2019). This has the poten-
tial to reproduce racial categories and prioritize differences be-
tween rather than similarities within populations (Duster 2014).
Moreover, on an individual level, the tests may well achieve the
exact opposite of their ostensible purpose and create “genealog-
ical disorientation” (Nelson 2008).

Our investigation has several limitations that mirror broader
desiderata. Some research has been undertaken on the ways in
which customers belonging to specific groups interpret and use
genetic ancestry tests, as we have outlined in the section on us-
ers co-constructing ancestry tests. Larger studies on the impact
of DTC genetic testing on customers in general have mainly fo-
cused on the rather specific context of the USA as immigration
society with a history of slavery that continues to have a social
effect on present day society (Horowitz et al. 2019; Roth and
Ivemark 2018; Rubanovich et al. 2021; Shim et al. 2018; Wag-
ner and Weiss 2012). In the European context, larger surveys
have explored the attitude towards ancestry tests amongst other
DTC genetic tests, such as a recent study amongst Danish citi-
zens (Gerdes et al. 2021), but these rather focus on lifestyle- or
health-related impacts of the respective tests. Single qualitative

Alexander Lang, Florian Winkler

studies have analyzed how in England (Scully et al. 2016) or
Switzerland (Sommer 2010) specific groups of users make sense
of their test results. However, to the best of our knowledge, we
still lack empirical insights about the overall dimension of ge-
netic ancestry testing ordered by a variety of European custom-
ers including its impact on those using the tests and their wider
social environment.
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