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Abstract

Recent genetic research has explored how genetic variants may contribute to gender dysphoria and transgender and gender-
diverse (TGD) identities. When investigating communities that have been marginalized, it is important for researchers to
incorporate perspectives of the communities the research is targeting. Therefore, investigators should incorporate the TGD
community’s opinions into this research to mitigate potential ethical issues, given the history of pathologization of TGD
identities and utilization of genetics for eugenics. The aim of this study was to understand the perspectives of TGD individu-
als about trans-associated genetic research (TAGR). Eighteen semi-structured interviews were conducted with members of
the TGD community to explore how TGD individuals view TAGR. Through inductive content analysis, five major themes
were emergent: (1) TAGR could affect self-perception of identity; (2) TAGR could affect external views of TGD people; (3)
TAGR could affect access to gender-affirming services; (4) TAGR could contribute to the pathologization and elimination of
TGD identities; and (5) researchers should consult TGD community members and consider ethical concerns before conduct-
ing research. Participants highlighted concerns about TAGR being used as a tool for discrimination. Those who identified
potential advantages of TAGR gave warning that TAGR would be unlikely to solely have positive effects. It is important
for genetic researchers to prioritize the perspectives and concerns of TGD people highlighted in this study. Research about
the TGD community needs to include TGD individuals as core members of the research team. Moreover, due to the serious
ethical issues outlined in this study, TAGR should be reconsidered altogether.
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Background

Transgender and gender-diverse (TGD) people have a gender
identity that differs from the sex they were assigned at birth,
whereas cisgender people have a gender identity that aligns
with their sex assigned at birth (see Table 1 for glossary of
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terms used in this paper). Because gender is socially con-
structed, gender varies between societies and can change
over time. It is estimated that there are around 1.4 million
transgender people in the USA (Flores et al. 2016). This
number is expected to grow with increasing social accept-
ance and awareness of TGD identities. It is important to
note that transgender people have a significantly shorter life
expectancy due to systemic issues such as lack of healthcare
access, unemployment, homelessness, and susceptibility to
violence (Cicero et al. 2020; Feldman et al. 2016; Kachen
and Pharr 2020). Moreover, historical events that dispro-
portionately affected the transgender community, such as
the high volume of deaths in the gay and transgender com-
munities related to the HIV/AIDS epidemic, have decreased
the number of transgender people from affected generations
(Feldman et al. 2016; Rosenfeld et al. 2012).
Pathologization is generally defined as a process where a
non-medical characteristic or identity becomes defined and
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Table 1 Glossary of relevant terms (adapted from Vaupel-Klein and Walsh (2021))

Cis/cisgender (adj.)
Gender diverse (adj.)

Describes people whose sex assigned at birth aligns with their gender identity
Umbrella term describing gender identities that demonstrate a diversity of expression beyond the

binary framework of cisgender male and cisgender female

Gender dysphoria (noun)

Distress resulting from discord between a person’s gender identity and their physical body, and/or oth-

ers’ perceptions of their gender. Not all gender-diverse people experience gender dysphoria

Gender expression (noun)

The ways in which someone communicates their gender identity to others, such as through their pro-

nouns, name, clothing, appearance, tone of voice, posture, and general behavior

Gender identity/gender (noun)

A personal awareness of being a man, woman, non-binary person, or another gender. Gender is distinct

from sex. Gender differs between cultures, as it is socially constructed

LGBTQIA + (acronym)

Acronym for lesbian, gay, bisexual, transgender, queer, intersex, asexual, plus the many other identities

encompassing gender and sexuality

Non-binary (adj.)

Describes people whose gender identity falls outside the binary of male or female. Their gender iden-

tity may be somewhere between male and female, may be both, or may be something else

Trans/transgender (adj.)
Transition (verb)

Describes people whose sex assigned at birth differs from their gender identity
The process in which a gender-diverse person adopts their physical characteristics and/or gender

expression to align with their gender identity, rather than the sex assigned at birth. This may include
gender affirmation therapy such as hormones or surgery

Transmedicalism/transmedicalist (noun) Broadly defined as the belief that being transgender is contingent upon experiencing gender dysphoria
or undergoing medical treatment in transitioning. The term typically refers to transgender people
who hold these beliefs. May be colloquially referred to as “truscum” by members of the TGD com-

munity

treated as a medical condition (Conrad 1992; Illich 1976).
Pathologizing TGD identities has caused them to be per-
ceived as “sexual deviations,” “gender identity disorders,”
or “mental disorders” (Bockting et al. 2010; Cohen-Kettenis
and Pfifflin 2010; Dewey and Gesbeck 2017; Prunas 2019;
Winter et al. 2016; Zucker 2013). The pathologization of
TGD identities implies that TGD identities can be “cured”
and adds a barrier where a diagnosis may be necessary in
order to access care. This hinders TGD people’s ability to
access transitioning resources, thereby restricting or remov-
ing TGD people’s freedom to gender expression (Walsh
and Einstein 2020; White Hughto et al. 2015). Members of
the TGD community experience increased discrimination
in healthcare settings compared to cisgender individuals
(Ferlatte et al. 2020; Romanelli and Lindsey 2020; White
Hughto et al. 2017). Thus, TGD people utilize healthcare
services less often due to experiencing stigma and feeling
unsafe about disclosing their gender identity (Giblon and
Bauer 2017; Merkel 2017; Poteat et al. 2013; Puckett et al.
2018; Veale et al. 2015). Additionally, pathologization can
be harmful to TGD people’s identity development and men-
tal health as it creates minority stress (Meyer 2003) where
stigma, prejudice, and discrimination are an added stress for
TGD individuals in addition to the general stressors that all
people face in their lives.

Several genetic studies have explored biological and
genetic causes of sexual identities and gender-diverse
identities (Bentz et al. 2008; Foreman et al. 2019; Ganna
et al. 2019; Hamer 2011; Hamer et al. 1993; Kreukels
et al. 2018). The initial study seeking genetic associations
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with homosexuality by Hamer et al. (1993) has been
heavily criticized as scientifically legitimizing a tool
for discrimination against LGBTQIA + people (Petersen
1999; Schiiklenk et al. 1997). A recent study conducted
by Theisen et al. used exome sequencing to investigate
genetic variants that could contribute to gender dysphoria
and found a small number of variants associated with the
development of sexually dimorphic brain development
(Theisen et al., 2019). This study was conducted prior to
any research on the TGD community’s attitudes about this
kind of genetic research. Theisen et al.’s paper suggested
that genetics could help better understand and treat gender
dysphoria in TGD people. One such example is the poten-
tial use of pharmacogenomics to understand the impact of
hormone therapy particularly as medicine moves towards
individualized treatments (Moyer et al. 2019).

Framing genetics as the cause of sexual and gender
diversity carries inherent homophobia and transphobia
because it requires LGBTQIA + and TGD communities
to prove their identities are innate in order to obtain social
acceptance, even though gender is socially constructed
(Petersen 1999; Schiiklenk et al. 1997; Somerville 1994).
Genetics in this framework could become the newest tool
in a bioessentialist framework to pathologize TGD identi-
ties. Bioessentialism, the theory that suggests sex assign-
ments are straightforward, objective, and purely biological
differences (Frohard-Dourlent et al. 2020), has long been
criticized as framing sex as binary while neglecting the
complex intricacies of the spectrum of sex (Fausto-Ster-
ling 2000, 2012). Bioessentialism is harmful to members
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of the TGD community as it continues to marginalize and
pathologize them.

Many LGBTQIA + people have been forced to undergo
“treatments” attempting to change their sexual orientation, and
others have been pressured to undergo “treatments” to avoid
discrimination and social stigma (Hamer 2011; Schiiklenk
et al. 1997). Genetics and eugenics have both contributed
to trans-erasure and TGD pathologization worldwide, most
notably through the forced sterilization of LGBTQIA + people,
TGD people specifically, as well as individuals with disabili-
ties (seen in Nazi Germany, the USA, Finland, Sweden, and
Japan, amongst others) (Inch 2016; Lowik 2018; Repo 2019;
Ripley 2019; Rol1l 1996). Given the complicated history of
genetics and eugenics, future research could venture into ethi-
cally complicated areas.

Conducting research about TGD individuals without
including their perspectives or considering the research’s
potential ethical, legal, social, and political impacts poses a
moral challenge (Marshall et al. 2019). Therefore, the inclu-
sion of TGD perspectives is crucial when conducting trans-
focused research (Vincent 2018). Studies have explored the
TGD community’s attitudes about trans-inclusive genetic
counseling services (Barnes et al. 2019; Tuite et al. 2020). One
mixed-methods study (Thomas et al. 2020) assessing opinions
on genetic research of sexual and gender minorities and men-
tal health strongly recommends that genetic research projects
related to TGD people have community advisory councils with
stakeholders from a variety of gender and sexual identities.
These studies presented recommendations from TGD indi-
viduals for researchers and clinicians, indicating that partici-
pants felt that it is highly important for their perspectives to be
considered. Such findings reinforce the importance of using
a community-based participatory research (CBPR) model to
incorporate the opinions and perspective of community mem-
bers when designing research studies that focus on a particular
community (Satcher 2005; Viswanathan et al. 2004).

There is limited research specifically assessing the per-
spectives of the TGD community on transgender-associated
genetic research (TAGR), defined in this paper as genetic
testing and research seeking to identify genetic associations
with TGD identities. Given the history of medical patholo-
gization and discrimination, it is critical to better understand
the TGD community’s perspectives about TAGR. This quali-
tative study explores the TGD community’s perception of
TAGR in order to educate genetics researchers about its
potential implications.

Methods

Semi-structured video interviews were conducted with TGD
individuals with any level of familiarity with genetics to bet-
ter understand their perceptions of genetic research seeking

genetic variants that could be associated with TGD identi-
ties. This study and all procedures were reviewed by the
Mass General Brigham Institutional Review Board (Protocol
#2020P003562), and were approved as an exempt protocol
in December 2020.

Participants

A demographics survey (Supplemental Material I) was cre-
ated using the online survey tool REDCap v10.0.30 (RED-
Cap 2020) to identify interested participants and determine
eligibility. In January 2021, social media advertisements
were posted to various transgender- and non-binary-focused
Facebook and Reddit groups.

Through targeted sampling (Watters and Biernacki 1989)
and snowball sampling (Baltar and Brunet 2012; Naderifar
et al. 2017), we recruited people who met the following cri-
teria: (1) 18 years of age or older, (2) self-identified as any
gender identity that is not cisgender (i.e., transgender, gen-
derqueer, gender-diverse, non-binary, agender, etc.), (3) able
to speak and read in English, and (4) have access to a device
with internet for the interview. Participants are defined as
those who completed both the survey and the interview.

Instrumentation

The survey was created in the REDCap platform to confirm
eligibility for the study and to collect demographic informa-
tion, including respondents’ pronouns, gender identity and
sexual orientation, race/ethnicity, level of education, general
knowledge about biology and genetics, and source of recruit-
ment (forum/group in which they learned about the study).

A semi-structured interview guide (Supplemental Mate-
rial IT) was developed by the first author (AR), and sub-
sequently reviewed and edited by the co-authors, three of
whom (KZ, TB, DK) have experience working with TGD
individuals and conducting transgender studies, and all
of whom have experience with qualitative research meth-
odology. Most of the authors are members of the LGBT-
QIA + community, and one author is a member of the TGD
community. Interview questions fell under the following cat-
egories: (a) general familiarity and understanding of genetics
and genetic research, (b) thoughts and feelings about genetic
research specifically related to transgender identities, (c)
possible personal and community effects and implications
of TAGR, (d) benefits and harms of research seeking genetic
associations to TGD identities, and (e) recommendations for
researchers and future studies. Core questions were asked
in every interview and unscripted probing and rephrased
questions were asked for clarification purposes. Additional
topics were discussed in each individual interview as par-
ticipants mentioned topics of interest. The interview guide
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was piloted with two TGD individuals. No revisions were
made to the interview guide after the pilot.

Procedures

The demographics screening survey presented interested
people with a study information sheet that explained the
study goals and procedures. Individuals could only progress
to the demographic questions if they indicated that they met
all inclusion criteria and consented to the survey. Respond-
ents were only eligible for an interview if they submitted a
completed REDCap survey and had answered all required
questions.

All interviews were conducted by a single researcher
(AR), a genetic counseling graduate student, in January
and February 2021. Interviews were recorded using Micro-
soft Teams™ video conferencing software. Over a period
of 6 weeks, individuals who completed the survey were
invited for the interview. Participant invitations were sent
in an order which prioritized a diverse representation of
ages, races and ethnicities, genders, and levels of educa-
tion. Invitations were sent on a weekly basis, and if a previ-
ous invitation went without response, additional prospects
would be emailed. The first 18 individuals to respond to the
email invitations were interviewed. No additional interviews
were conducted as decline in new themes was observed and
patterns of redundancy were identified as recordings were
reviewed. This indicated that data saturation was being
reached (Saunders et al. 2018). Upon completing the inter-
view, participants were awarded a $20 electronic gift card as
compensation. The de-identified interview audio recordings
were transcribed verbatim by AR or third-party transcrip-
tion service Temi (2021) and manually reviewed by AR for
accuracy.

Data analysis

Dedoose version 8.3.47b, a qualitative research tool, was
used to manually code the de-identified transcripts. Quali-
tative content analysis was used to categorize participants’
responses and to identify recurring themes within the tran-
scripts (Bengtsson 2016). This approach is used to describe
the meaning derived from interview data and extract catego-
ries from it for analysis. An inductive approach was utilized
due to the lack of existing data on this novel research topic.
More specifically, manifest content analysis was used to gen-
erate codes in addition to interviewer notes from review-
ing all interview transcripts. Two members of the research
team (AR and KZ) coded initial transcripts to increase the
reliability of the study and to reduce coder bias. Each cre-
ated initial codebooks. Through an iterative process, the
researchers reviewed, revised, and combined codebooks.
Once a codebook was finalized, codes were applied to all
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interviews. The second coder performed an interrater reli-
ability test on transcripts coded by the first coder in order
to examine interrater agreement as compared to agreement
that would be expected by chance (Cohen 1960). The kappa
score for this study was 0.81, indicating excellent interrater
agreement (Cohen 1960; Fleiss 1971). The researchers then
manually compared applied codes and resolved discrep-
ancies through discussion. Themes were derived from the
codes based on topics of codes and frequencies of applica-
tion. Microsoft Excel was used to summarize participants’
demographics. Quotes selected for this article, including the
minor edits for clarity (removing filler words such as “like”
and “kind of,” adding clarifying language in brackets), were
emailed to participants for approval, to ensure that partici-
pants felt the quotes accurately represented the participants’
intentions. Participants were given the opportunity to decline
quotes from being published. No quotes were removed in
this process.

Results
Recruitment results

Of 91 surveys recorded in REDCap, 51 were complete and
eligible for an interview. A total of 44 people were contacted
from January to February 2021 by their preferred mode of
contact to invite them to a 60-min interview. Participants
were emailed in an order that prioritized diverse representa-
tion. The first 18 people to schedule were interviewed. Inter-
views ranged from 32 to 67 min (mean: 49 min). Participant
demographics are summarized in Table 2. Participants were
recruited from four different Reddit groups (n=15, 83%)
and three different Facebook groups (n=3, 17%).

Thematic analysis

Five major themes were emergent from the exploratory
interviews. Theme 1 encompasses both negative and posi-
tive effects TAGR could have on self-perception of identity.
Theme 2 encompasses negative and positive effects TAGR
could have on external views of TGD people. Theme 3
discusses how TAGR could both exacerbate existing bar-
riers to gender-affirming care, as well as serve as a tool to
increase access to gender-affirming care. Theme 4 broaches
how TAGR could contribute to the pathologization and
elimination of TGD identities. Finally, Theme 5 discusses
how researchers should consult community members and
consider ethical concerns before conducting research. Addi-
tional interview quotes can be found in Table 3 to further
support these themes.
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Table 2 Demographic information for interviewed participants

Sex assigned at birth

Age (years) Number of partic-
ipants (n=18)
18-24 5(28.0%)
25-34 9 (50.0%)
35-44 2 (11.0%)
45-54 0
55-64 2 (11.0%)
Gender *
Transgender 8 (44.0%)
Non-binary 8 (44.0%)
Man 5 (28.0%)
Genderqueer 4(22.0%)
Woman 3(17.0%)
Not listed 2 (11.0%)
Questioning 1(5.5%)

Female 13 (72.0%)
Male 5 (28.0%)
Sexual orientation *
Queer 11 (61.0%)
Bisexual 6 (33.0%)
Asexual 4 (22.0%)
Gay 2 (11.0%)
Pansexual 2 (11.0%)
Lesbian 1(5.5%)
Straight 1(5.5%)
Questioning 1(5.5%)
Ethnicity
White 14 (78.0%)
Black/African American 1(5.5%)
East Asian 2 (11.0%)
Indigenous 1(5.5%)
Hispanic/Latinx
No 17 (94.5%)
Yes, Mexican American 1(5.5%)
Highest level of education
Some college 3 (16.7%)
Bachelor’s degree 12 (66.7%)
Graduate/professional degree 3 (16.7%)
Genetics education”
High school 10 (56.0%)
College (non-major) 5 (28.0%)
College (major-related) 1(5.0%)
Professional/career-related 2 (11.0%)
Country of residence
USA 15 (83.0%)
Non-USA 3 (17.0%)
Canada 2 (11.5%)
Singapore 1(5.5%)

“Because participants were allowed to select more than one answer,
percentages do not add up to 100%

bParticipants were asked to select how they received their baseline
knowledge of biology and genetics

Theme 1: TAGR could affect self-perception of identity

Participants reported that TAGR could affect how they per-
ceived their own identity, both in negative and positive ways.

Negative effects All participants warned that TAGR could
negatively affect one’s self-perception, especially in creating
doubt about their sense of identity or feeling invalidated.
Participants worried that this information could contra-
dict their journey of self-exploration, self-acceptance, and
transitioning.

I can definitely see it causing some problems if you
feel... that’s your authentic self and then you don’t have
the [genetic] marker. - Participant 17

If I didn’t have [the genetic variant], would that invali-
date the journey that I’ve been on? - Participant 13

Some participants mentioned that when someone is tran-
sitioning, this genetic information could be seen as unneces-
sary and/or destabilizing.

If there were a solid testing mechanism, I don’t think
I would ever take it because... if it’s a bad test [that]
fails to account [for] something, that seed of doubt
that I've been living a lie... [ have nothing to gain from
it. - Participant 2

Positive effects All participants discussed that TAGR could
potentially positively affect self-perception of their identity,
particularly if it was validating or contributing to their pro-
cess of self-acceptance. Participants noted that the timing
of learning this information in their life or transition would
affect its impact. Many participants explained that for peo-
ple uncertain of their gender identity, this genetic research
could provide them with additional information that may
help them figure out their gender.

And I feel like... if [TAGR] existed earlier on in my
transition, [it] probably... would’ve helped in mak-
ing the process of accepting who I was happen more
quickly or... maybe come to terms with [my gender]
more easily. - Participant 12

Several participants added that some TGD individuals
associate their gender identity to the experience of gender
dysphoria and that genetic research may support their view
of their identity as a medical condition or hormone sensitiv-
ity. One participant added that TAGR could further reinforce
his personal narrative about his gender identity and how he
explains it to others.

I tell people... ‘I am a guy and... I have an endocrine
condition... so I do see a doctor quite regularly.’... For
me, experiencing dysphoria, it was... purely physical...
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I can treat it. It is purely medication... So, because |
personally perceive it as a medical issue, [I could tell
people] ‘Hey, look, it’s a medical issue, and genetics
backs it up.” - Participant 3

Theme 2: TAGR could affect external views of TGD people

All participants discussed that this type of genetic research
could affect how TGD people are viewed by those in the
broader LGBTQIA + community and by cisgender people.

Negative effects Participants primarily mentioned how
TAGR could negatively affect people’s perspectives of TGD
people. This was described as using TAGR to dismiss some-
one’s identity if it could not be linked to genetic findings.

[There are] a lot of arguments online over, ‘Do you
need dysphoria for you to be trans?’ And so, I would
hope that [TAGR] wouldn’t become a, ‘Are you ‘genet-
ically’ trans or not?’ thing. - Participant 14

A few participants elaborated on this, stating that this
genetic information may be used by non-TGD people as a
way to control TGD people’s lives.

People have strong emotions who are not even part of
those communities and who may want to dictate what
happens. So, it could really become a method of...
controlling people in their access to anything really.
- Participant 5

Many participants mentioned that genetic associations
to gender identity, if identified, may be used by non-TGD
people to further divide the TGD community into subgroups
based on genetic test results.

Community-wise... if we found one gene that sup-
ported one specific group [being trans] ... that would
entirely fracture the community because there would
be [only] one scientifically legitimate side... That’s
a big problem with fractured communities. It’s an
intent to weaken... There’s a chance that [the] other
unconfirmed group will just fall out of existence purely
because science said one group is legitimate without
having proof for the other. - Participant 2

Some participants further theorized that genetic testing
could continue to support the positions of those who hold
transmedicalist beliefs (see Table 1 for definition), referred
to as truscum by the participant and some in the wider
community.

There are already so many people who gate-keep
being trans. So, if you don’t have dysphoria, then
you’re not a real trans person is what... ‘truscum’

[people believe]. Is this just like a genetic way... to
prove those people right [or] wrong? When it comes
to somebody’s identity, do you really need to prove
anything? - Participant 16

Positive effects While the focus remained on negative
effects of outsider perceptions of TGD people, participants
also mentioned three general positive impacts. Firstly, par-
ticipants felt TAGR could help develop a better understand-
ing of TGD people and trans-genetics.

The larger body of research there is, the more that
could potentially help... scientists and the public at
large better understand the nature of being trans. -
Participant 11

Secondly, several participants felt that by increasing cis-
gender people’s understanding and knowledge of TGD peo-
ple, TAGR may also make cisgender people more willing to
listen to and believe TGD people when speaking about their
identities, experiences, and needs.

When I first came out... I had to do a lot of justifying
and validating [my identity] being the truth. I did
not get my parents on board until we met with sev-
eral medical providers who all attested to the same
thing... I was really dependent on what scientific
research was saying in order for my family to vali-
date me and accept me and allow me to transition.
- Participant 9

Lastly, some participants felt that TAGR could create
more acceptance for transgender people and contribute to
normalizing them, with the hopes that it could allow TGD
to not always have to advocate for themselves.

I feel like having some legitimacy from a scientific
standpoint could help trans people feel like they don’t
have to do all the work. Because trans people are
responsible to educate the world around them and to
stand up for themselves and advocate. And wouldn’t
it be great if trans people could sit? And people could
have a discussion around, ‘How do we solve this issue
around access to services?’... and [the burden] not be
on the backs of trans people. - Participant 5

Theme 3: TAGR could affect access to gender-affirming
services

When asked about the potential benefits and harms of
TAGR, both on a personal and community level, many par-
ticipants primarily expressed that this kind of research could
both create new barriers in accessing gender-affirming ser-
vices, as well as increase access to gender-affirming and
transitioning care.

@ Springer
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Exacerbating existing barriers to medical care The concerns
mentioned by the participants were that genetic research
could create a threshold of determining who qualifies for
gender-affirming care and possibly be used by insurance
providers to deny coverage for care.

The one thing that I can see... be[ing] a problem is
cis doctors implementing genetic testing as a ‘gate-
keep-y’ way to keep from transition. “You have to get
this genetics test, you don’t have the gene, we can’t
give you the meds.” - Participant 4

I could see insurance companies emphatically decid-
ing that if it were cost effective, they would only
cover treatment for people who have this ‘pre-exist-
ing genetic condition.” - Participant 10

A few participants discussed how general barriers to
healthcare can play a role in accessing care.

Genetic testing is expensive. [A] lot of trans peo-
ple, because their famil[ies are] not supportive [of
them]... are low income. And so, if we use this
genetic testing as a way to justify if someone is trans
or not, then if [TGD people] can’t afford the genetic
testing, then we’re preventing themselves from being
themselves. - Participant 15

A tool to increase access Most participants expressed that
accessing gender-affirming care can be difficult and com-
plicated, with many barriers along the way. Those who saw
this genetic research positively felt that it could help remove
existing barriers or justify gender-affirming care for TGD
people experiencing difficulty accessing services such as
surgeries, hormone replacement therapy, or puberty block-
ers. Several participants who discussed this also felt that by
removing these barriers, it would allow for earlier access to
these types of services.

If I had known [genetic testing for gender identity]
was a thing, I could have got access to [gender-
affirming treatments] when I was younger. - Partici-
pant 3

Specifically, several participants mentioned that this
genetic research could serve as evidence for doctors to feel
more comfortable in treating transgender patients.

If there was some way of substantiating [transgender
identities] through data or evidence... that would allow
doctors to be more comfortable and say... ‘I feel com-

fortable prescribing the right treatments.” - Participant
5

Some participants explained that gender-affirming and
transitioning care are complex, individualized processes.
Because of this, participants felt that genetic research could

@ Springer

contribute to evidence-based care for trans people and to
increasing the success rates of treatments and surgeries.

I’ve been on hormones for ten years [and] it wasn’t
until the past year and a half that my levels have finally
been stable... If there was a way to have not gone
through that and to [have] found the course that works
for me from the start, it would’ve saved me a lot of
agony, a lot of health problems. - Participant 9

Lastly, several participants mentioned this genetic
research could reduce the numerous barriers transgender
adolescents face when accessing care and serve as evidence
to support treatments like hormone replacement therapy or
puberty blockers.

The hesitation I see the most with parents, and the
same that I saw with my own parents, is, “What if
you change your mind... your brain is still develop-
ing. You’re a teenager... I don’t want to take the leap
and put you on hormone blockers because that affects
your body. And what if this doesn’t end up being how
you feel?” Whereas if there were a gene and then that
could have been identified, maybe I could have started
my transition even younger, because [the test result]
would have said, ‘No, this is definitely how it is. He’s
not going to change his mind. This is who he is. And
there is actually a prescribed course of treatment for
this.” - Participant 9

Theme 4: TAGR could contribute to the pathologization
and elimination of TGD identities

All participants expressed concerns about how TAGR could
harm and pathologize the TGD community. Many men-
tioned that this genetic research would create an additional
mechanism of oppression, on top of the already present dis-
crimination. Participants’ concerns about harms stemming
from this genetic research could be sub-categorized into
two different groups: (a) this genetic research could further
pathologize TGD identities as “mental disorders,” and (b)
this genetic research could be utilized as a tool for eugenics.

Pathologizing TGD identities Most participants expressed
that trans and non-binary identities have been pathologized
in the past and this genetic research could contribute to this
oppression.

As far as public understanding [of] this narrative of,
“This person is a boy trapped in a girl’s body,” instead
of honoring the natural variability of human gender
identity. [It is] framing the narrative for cis people that
something was wrong in this person and [cisgender
people are] fixing it. - Participant 10
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I’m concerned because of the very real backgrounds,
historical and present, of how... the field of science...
often gets evoked in the name of defending a gender
binary, like a bio-essentialist view in the world... Peo-
ple love to cite studies that somehow support their
claim that... all billions of bodies existing in the world
can really be simplified into just two categories based
on genitalia. - Participant 8

Participants expressed a strong sense of pride about their
TGD identities, which they felt should not be pathologized
as a “disorder” to be cured, or as something undesirable that
they would want to change about themselves.

There was this survey... given to trans people and they
were asked: ‘If you could become cis and not be trans,
would you do it?” And most of them said they didn’t
want to be cis... If they became cis, that would be a
completely different identity and experience and they
can’t identify with it. - Participant 6

The harmful history of genetics as a tool for eugenics A cou-
ple of participants described this genetic research as medi-
cal eugenics, drawing similarities to how genetic testing
has impacted other communities. The quotes listed in this
section and corresponding section of the table come from
participants whose highest level of formal genetics education
ranges from high school level courses to professional level/
career-related genetics education.

There’s often news publications about isolating
the gene ‘responsible’ for... a range of disabilities.
There’s overlap between trans justice and disability
justice considering how pathologization works. I could
easily see... future parents, doctors, certain hospitals
wanting to offer the option of isolating that gene and
effectively... nullify it to ensure their child is not trans.
- Participant 8

I’ve heard...some pushback from the Deaf commu-
nity [surrounding genetic testing for deafness] saying:
‘Medicalizing that issue makes it seem like there’s
something wrong with that.” And so, for some Deaf
people, preserving their deafness is absolutely essen-
tial. And I could see some trans people feeling like,
“This is who I am. This does not need correction.” -
Participant 5

A few participants went to further lengths, citing that the
pathologization and medical genocide that may result from
TAGR could potentially be even worse in places less tolerant
of TGD people.

What could less accepting countries do with that infor-
mation?... It could just open a box of different kinds of
discrimination. - Participant 10

Many participants brought up the role of genetics in
eugenics against TGD people with the goal of eliminating
TGD people.

The more aware we are of any genes related to not just
gender, but any marginalized aspect of someone’s self,
the more it opens up avenues for people to select away
from those genes. - Participant 13

Participants felt that TAGR could also contribute to the
elimination of TGD people by using assisted reproductive
technology (ART) and in vitro fertilization (IVF) to test an
embryo for any genetic variants associated with TGD identi-
ties and decide whether to implant it or attempt to change it.
When elaborating on ART and IVF, participants described
that the existence of a genetically identifiable trait could
cause someone to abort a pregnancy or to want to change
the outcome of a pregnancy by not selecting embryos with
trans-associated genetic variants.

Say we do find some specific genetic sequence... If
[people] find out that a fetus they’re carrying has that
genetic sequence, they could terminate the pregnancy
[and] select away from that. If they’re doing any kind
of genetic testing on fertilized embryos, it is... a slip-
pery slope... veering on eugenics. - Participant 13

Theme 5: Researchers should consult community members
and consider ethical concerns before conducting research

TGD involvement in all levels of research When asked about
their recommendations for researchers, every participant dis-
cussed involving the TGD community at all levels of the
research process. Many participants described interviewing
or consulting with TGD individuals as a way to determine
how they feel about this kind of research and how it should
be done.

Too often, trans people are left out of [the] conver-
sation with development [of research material]. Cis
scientists and doctors... can look at things in [their
own] perspective and not understand the different trans
perspectives, [they] can miss something that a trans
person would notice. - Participant 4

This is true for every research [study] ever about trans
and non-binary people... Trans people need to be
involved in some major capacity, whether... that’s the
lead team of researchers, if [not], consultants should
be brought in. And I think that there should be a com-
munity advisory board [that is] as diverse as possible.
- Participant 9

Considering the ethical, legal, and social implications of
research Overall, participants offered different concerns
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about conducting this type of research, from the impacts
it could have on trans people’s lives to the ways in which it
could be used in supportive or harmful manners.

At some point, a researcher’s curiosity and desire
for knowledge has very deep, ethical implications
for the lives of so many people... That researcher
or that team of researchers... might never meet or
interact with all of those lives, but... they have a
high level of impact. And I think that that’s... a very
difficult, moral choice that each person has to make
individually about involving themselves in this work
or not. - Participant 7

Some participants stated that TGD individuals have dif-
fering priorities when it comes to care and overall health.

If I were running the government and I had... money
to allocate, this wouldn’t be what I chose to fund,
because there are already so many other current
pressing issues like social issues, legal rights...
housing discrimination - Participant 2

Many participants expressed that it may not be possible
to predict or control the ways in which this genetic research
could be used, and that research should not be done solely
out of curiosity.

If you’re doing a study to control [TGD people] or
because it’s some interesting guinea pig [experi-
ment]... , then I don’t see the point if it’s not going
to help trans people... live better lives. - Participant
14

All participants felt it is important to identify the TGD
community’s needs and desires when conducting research
that impacts them.

Discussion

This study is one of the first studies exploring the per-
spectives of TGD individuals about genetic testing and
research seeking genetic associations to their gender iden-
tities. Individual interviews with members of the TGD
community identified areas of optimism about ways that
such research could improve self-perception and others’
perception of their gender, and therefore could potentially
increase acceptance and access to gender-affirming care.
However, this optimism was tempered by a number of con-
cerns for potential misuse of this information now and in
the future, and participants largely focused on avenues by
which trans-associated genetic research could be used for
discrimination.

@ Springer

Areas that TAGR could contribute
to the discrimination of the TGD community

All participants described three main ways in which TAGR
could lead to negative outcomes for the TGD community:
(1) furthering divisiveness regarding what it means to be
TGD, (2) creating new barriers or exacerbating existing bar-
riers to gender-affirming care, and (3) TAGR being used
as a new tool for eugenics. They also commented on their
concern about the inability to predict how research could be
used in the future.

Most participants expressed concern that TAGR could
worsen divisiveness both internally in the TGD community
and externally from cisgender perspectives. Participants felt
that both transmedicalists and cisgender people could use
TAGR to subdivide TGD people into groups of those who
have genetic findings and those who do not. Subdividing
communities that have been marginalized can harm group
efforts in accessing financial, legal, and societal resources.
Similar to how the model minority myth has been divisive
amongst racial minorities by creating detrimental assump-
tions, TAGR could potentially create a model gender minor-
ity by legitimizing inaccurate and damaging rhetoric and
creating undue tensions between subgroups (Kiang et al.
2017). Participants drew comparisons to divisive trans-
medicalist perspectives and the assumption that a TGD
person must access gender-affirming care to be transgender
(Bettcher 2014). This could create more TGD-targeted dis-
crimination and pathologization of TGD identities by further
pushing a narrative of medicalization rather than recogniz-
ing the validity of the spectrum of gender-diverse identities.
Several participants expressed not needing external valida-
tion from genetic testing for their self-discovery process and
that attributing TGD to a genetic finding is reductive of their
experiences.

Nearly all participants noted that current existing barri-
ers to medical care could be further exacerbated by TAGR.
If providers and/or payors used TAGR to decide who can
access medical care, particularly transitioning and gender-
affirming care, this could further perpetuate existing ineq-
uities in healthcare (Roberts and Fantz 2014; Safer et al.
2016). Notably, participants were concerned that healthcare
providers could control their access to genetic testing. Some
participants living in the USA felt worried that insurance
companies could utilize TAGR as a prerequisite test to deter-
mine both access to and coverage of gender-affirming care
and procedures. Studies have shown that health insurance
coverage for medically necessary services for TGD people is
both cost-effective and has an overall low economic impact
on US society and on payors (Padula et al. 2016). However,
currently, many health insurance payors do not cover gender-
affirming care (Dowshen et al. 2019), and some TGD peo-
ple avoid accessing care due to insurance-based denials of
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care coverage (Bakko and Kattari 2020; Kcomt et al. 2020).
These barriers can be further complicated by the intersec-
tionality of individuals having multiple minoritized identi-
ties, such as the experiences of discrimination and stigma
that Black TGD youth and adults encounter when accessing
care (Goldenberg et al. 2019; Sevelius 2013). Thus, TAGR
has the potential to add an additional barrier to gender-
affirming care.

Genetics has been used as a tool for eugenics to target
certain populations as “undesirable” and change or eliminate
them. The history of genetics is deeply rooted in eugen-
ics, discrimination, and oppression (Ekberg 2007; Rembis
2009), which has also extended to attempts at eliminating
TGD people and identities, both literally and conceptually
through bioessentialist frameworks. Participants expressed
that TAGR could worsen existing discrimination against
TGD people (Ferlatte et al. 2020; Inch 2016; Romanelli and
Lindsey 2020; White Hughto et al. 2017; Zeluf et al. 2018)
and be used as a eugenics tool to further eliminate TGD
identities. A few participants drew comparisons between
the disability justice critique of genetics selecting against
disabilities, which is well documented in existing literature
(Hall 2013; Miller and Levine 2013). Some participants
described how the elimination of TGD people could occur
through assisted reproductive technology (such as IVF and
genetic testing of embryos), use of gene therapy to “turn
off” trans-associated genetic findings, or selectively termi-
nating pregnancies with genetic findings associated to TGD
identities. These technologies and procedures have previ-
ously been criticized as perpetrating “medical eugenics” and
selecting against people with disabilities (Hall 2013; Karpin
2007; Mahowald 2007; Pergament 2013; Wasserman and
Asch 2006), and our participants felt that TAGR could result
in a similar negative selection against TGD people. With
past uses of genetics and scientific research to inflict harm
on the LGBTQIA + and TGD communities, all participants
were emphatic that TAGR should not be used for eugenics,
and that since predicting use of TAGR is unavoidable, then
researchers should not conduct TAGR.

Areas that TAGR could positively affect TGD lives

A common point that participants discussed was the pos-
sibility of TAGR having beneficial outcomes for the TGD
communities. However, they largely felt that these poten-
tial positive outcomes would represent a best-case sce-
nario, and some felt it was impossible for TAGR to lead to
any positives without associated negative consequences.
The most common positive outcomes described fell into
two main categories: (1) self-validation and normaliza-
tion of TGD identities and (2) increasing access to tran-
sitioning and gender-affirming care. Of note, many noted

beneficial outcomes are improvements that could be made
without any research on or use of TAGR.

TAGR was described by some participants as having the
potential to help TGD people in their self-acceptance pro-
cess by reducing or removing self-doubt about their gen-
der, which may be particularly important for TGD youth.
Studies have shown that normalization of TGD identities
in healthcare helps TGD people reach self-actualization
(Condat et al. 2018). Examples of normalization and val-
idation in healthcare are TGD people having access to
mental health care, assisted reproductive technologies and
inclusive pathways to parenthood, and gender-affirming
care (Ashley and Ells 2018; Condat et al. 2018; Dubov and
Fraenkel 2018; Ruderman et al. 2021; Vanderburgh 2009).
Moreover, seeing one’s identity represented in media and
culture has positive effects for the TGD community (Miller
2018). If TAGR helps improve validation and normaliza-
tion of TGD identities, it also has the potential to assist
TGD people reach self-actualization. TAGR could contrib-
ute to de-pathologizing TGD identities if used to show that
TGD identities exist on a spectrum of gender expression
along with cisgender identities, allowing for a continued
effort in normalization of TGD (Castro-Peraza et al. 2019;
Suess Schwend 2020).

Current barriers to accessing gender-affirming care
were mentioned in several interviews. Some described
TAGR as a tool that could increase access to gender-
affirming care if used to remove barriers to care or jus-
tify coverage of gender-affirming services to insurance
payors. Genetics has already impacted gender-affirming
surgery decisions for TGD patients with pathogenic can-
cer-predisposing variants, such as influencing whether to
opt for a bilateral risk-reducing mastectomy instead of a
gender-affirming mastectomy, often called “top surgery”
(Berro et al. 2019; Selvaggi 2020; Vaupel-Klein and Walsh
2021; Zayhowski et al. 2019). Additionally, due to the lack
of knowledge of some primary care providers regarding
transgender medicine and limited but growing clinical
guidelines, TGD individuals are at a disadvantage when
accessing both primary and transition-related healthcare
(Edmiston et al. 2016; Shuster 2016). Genetics has con-
tributed significantly to developing precision individual-
ized medicine in the field of pharmacogenomics (Relling
and Evans 2015). A few participants felt TAGR could help
if used to understand the impact of genetics on hormone
replacement therapy. TAGR could increase TGD visibility
if used to alleviate existing financial, knowledge, provider,
and health systems barriers (EI-Hadi et al. 2018; Safer
et al. 2016; Tomson 2018; White Hughto et al. 2015),
and could contribute to more trans-centered research and
evidence-based care for those TGD individuals in which
TAGR confirms their identity.
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Recommendations for researchers

It is necessary to consider ethical, legal, and social implica-
tions that TAGR could have on the TGD community prior to
initiating TAGR and similar research. To do this, research-
ers must identify the needs and concerns of the TGD com-
munity. All participants alluded to CBPR, describing the
need for trans and gender-diverse contributions in TAGR
at all levels: participants, researchers, scientists, and mem-
bers of community advisory boards or institutional review
boards. Scientific research has been used to oppress several
marginalized communities, damaging trust between commu-
nity members and researchers. Examples like the Tuskegee
Syphilis Study and the use of Henrietta Lacks (HeLa) cell
lines without her permission highlight ethical problems aris-
ing from research done without consulting those involved
and affected (Alsan and Wanamaker 2018; Katz et al. 20006;
Skloot 2017). Using a CBPR approach would allow for
establishing and maintaining partnerships with communi-
ties historically marginalized and antagonized by science
(Katz-Wise et al. 2019; Northridge et al. 2007; Satcher 2005;
Thomas et al. 2020; Viswanathan et al. 2004). Publication
of results should offer clear and concise takeaway points
for the broader public (Thomas et al. 2020). This is particu-
larly crucial because it is impossible to predict and mitigate
all ways in which research will be used to leverage various
harmful ideologies. Many participants questioned the util-
ity of TAGR and believed that because of the ethical chal-
lenges, TAGR should not be conducted. It is important that
researchers consider ethical implications of research, and
only conduct research when the research goals are shared
by the TGD community.

Limitations

There are several limitations to this study. This qualitative
study had a sample size of 18 participants. Because these
results are drawn from 18 participants’ responses, results
cannot be deemed representative of the TGD community.
Although only 18 interviews were conducted, thematic
saturation was reached through recurring themes repeat-
edly appearing in later interviews with a rapid decline in
new emerging themes (Guest et al. 2020; Lowe et al. 2018;
Saunders et al. 2018). Qualitative interviews are inherently
biased due to the subjectivity of interviewer and inter-
viewee’s perspectives, as well as due to the phrasing of the
interview questions (Creswell 2007). We mitigated this by
conducting side-by-side coding to review and modify the
initial codebook as needed. The study advertisement was
made available to several relevant social media groups,
composed of hundreds of thousands of members in total.
However, not all group members necessarily met inclu-
sion criteria. Moreover, participants were self-selected.

@ Springer

Those who responded to the survey and participated in
the research are likely to have stronger opinions about this
study’s research topic (Collier and Mahoney, 1996; Norris
1997; Robinson 2014). This may have caused a selection
bias for individuals who feel discriminated by or have had
a negative experience with genetic research. However, in
the interview, participants were asked what their expe-
riences with genetics are, if any, and most participants
indicated little or no experience with genetics research
and genetic testing. Those who did reflected neutral expe-
riences. Finally, the majority of participants were White.
We did not gather information about socioeconomic status.
The ways in which intersecting identities interact could
impact opinions towards TAGR. Future research like this
study should be done with a larger sample size with vary-
ing demographics of participants to incorporate how par-
ticipants’ intersecting identities, as well as level of genet-
ics education, impact their views on TAGR.

Conclusions

This study presents initial data on the opinions of TGD
individuals on emerging types of TAGR. This paper out-
lines potential harms and benefits that could materialize
from TAGR such as increased discrimination, patholo-
gization, and usage of TAGR as a tool for eugenics, as
well as increased acceptance for and normalization of
gender diversity. Participants in this study made it clear
that researchers must examine the ethics of their research
endeavors and the possible consequences on the target par-
ticipants’ community before proceeding. Scientists should
not be conducting research, such as TAGR, solely out of
curiosity—research efforts must prioritize the opinions
and needs of the TGD community. The possible harms of
eugenics and discrimination stemming from TAGR likely
outweigh any benefit. As one participant summarized:

[TAGR] could be very validating or very prohibi-
tive for trans people... I can understand the inherent
curiosity to try to get answers. I just don't know that
there's enough benefit from potentially what could
be discovered to outweigh the cost of having that
information. - Participant 13
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