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Abstract
Transgender people and their next-of-kin may request information on sexual orientation and preferred partners during hormonal
affirming process. Although previous research on sexual orientation in transgender people is extensive, this literature may
already be outdated and/or the methodology of studies assessing sexual orientation may fall short. This prospective cohort study
was part of the European Network for the Investigation of Gender Incongruence (ENIGI). Gender role and preferred partner in
sexual fantasies, sexual orientation and gender of current sexual partner were assessed at baseline (initiation of HT) and every
follow-up visit. Data from 469 transgender women (TW) and 433 transgender men (TM) were analyzed cross-sectionally and
prospectively. At baseline, more than half reported having no partner (35% of TW, 47% of TM). After 12 months, more than
half reported having a partner (59% of TW, 56% of TM), with no changes between one and three years of HT. The majority of
TM preferred a female partner, TW preferred male and female partners. The sexual identity of their partner matched their sexual
orientation in >80%. Sexual orientation did not change over time. We did not observe associations with serum levels of sex
steroids or gender-affirming surgery (chest or genital surgery). Sexual orientation did not change during hormonal transition and
was not associated with sex steroids or surgery. Also, preferences matched the partner’s sexual identity. We do not assume that
changing serum levels of sex steroids is directly associated with changes in partner choice. The number of people with a current
partner increased, possibly due to the indirect effects of gender-affirming care.

Introduction

Previous research in adult transgender men (TM) as well as
transgender women (TW) showed a highly heterogeneous
distribution of sexual orientation/sexual identity [1–14], with

changed preferences after gender-affirming surgery [2, 5, 6],
after initiating gender-affirming hormonal therapy (HT) [5],
and—in general—over the course of life [1]. The results on
the causality of gender-affirming treatment—and the use of
testosterone in particular—remain mixed [1, 3, 4]. Anecdo-
tally, transgender people and their significant others (espe-
cially their current partners) presenting at the Ghent
University Hospital gender clinic have expressed concern
about possible changes in sexual orientation during gender-
affirming treatment. Also, their partners often worry about the
potential effects of such a change on their current relationship.

Three previous papers [15–17] also report on (a smaller
sample of) participants included in the European Network
for the Investigation of Gender Incongruence (ENIGI)
study, although assessment took place upon the first clinical
contact with a psychologist from the team. In these previous
ENIGI papers, the majority of the TM were attracted to
women (80–91%), whereas TW were attracted to men
(36–46%) as well as women (29–64%).

Although previous research on sexual orientation in
transgender people is extensive, this literature may already
be outdated and/or the methodology of studies assessing
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sexual orientation may fall short. Most previous research
does not report sexual orientation using a continuous scale.
Most researchers classify transgender persons’ sexual
orientation using sexual identity labels, such as “hetero-
sexual”, “bisexual”, “homosexual”, or “other”. Previous
studies are not always consistent in how these sexual
identity labels are classified: relative to birth-assigned sex or
to gender identity [3]. In addition, many recent papers on
sexual orientation in cohorts of transgender people have
methodological shortcomings due to their cross-sectional
[3, 4, 11, 12, 14–17] or retrospective design [1, 2, 7, 8, 13].

Sexual orientation was deemed relevant in transgender
healthcare of the past, but today, it is mainly considered
clinically relevant in the context of offering sufficient support
to transgender individuals potentially experiencing stronger
minority distress due to their sexual orientation (e.g., trans-
man attracted to men has higher minority distress) [18] or for
people desiring genetically related children in the future [19].
In order to answer the questions raised by transgender people
and their significant others, the current study aims to pro-
spectively assess sexual orientation during different steps of
the gender-affirming process, starting from the initiation of
HT, until 3 years of HT, with subgroup analyses by birth-
assigned gender and by type of surgical care.

Aims

To assess whether sexual fantasies, preferred partner, sexual
orientation, and partnership status change after the initiation
of HT in a prospective sample of transgender people.

As the results showed changes in the frequency dis-
tributions for two out of four questions after the initiation of
gender-affirming hormones, we decided to test two addi-
tional hypotheses:

(1) The hypothesis that serum levels of sex steroids were
related to changes in sexual fantasies, preferred sexual
partner during fantasies, sexual orientation, and
partnership status.

(2) The hypothesis that the choice to undergo surgical
care depends on sexual orientation and/or gender role
during sexual fantasies and/or current or preferred
sexual partner.

Methods

Participants

Four dimensions of sexual orientation were prospectively
assessed in transgender people from the endocrine part of
the ENIGI study at the initiation of HT and over 3 years of

follow-up at the endocrinology department, using a self-
constructed questionnaire. Before visiting the endocrinol-
ogy department, transgender people first visited a mental
health specialist from the participating clinics. More infor-
mation on the psychological protocol of the ENIGI initiative
was previously published [20]. After assessment, trans-
gender persons are referred to the endocrinology depart-
ment, if desired. In total, 1669 people were included in the
endocrine part of the ENIGI study, which started in 2010
(1055 in Amsterdam, 357 in Ghent, 67 in Florence, and 190
in Oslo) (Fig. 1). The study protocol of the endocrine part of
ENIGI was also previously published [21]. The protocol of
the ENIGI study was approved by the Ghent University
Hospital Ethical Committee. A written informed consent
was obtained according to the institution’s guidelines.
Sexual orientation was assessed using a self-constructed
questionnaire, which was added to the battery of ques-
tionnaires in September 2012. In Ghent, 93 participants did
not complete the questionnaire, as they were included in the
ENIGI protocol before the introduction of this ques-
tionnaire. Participants in Oslo did not participate in this
study arm. At data lock, data from 708 participants were
entered into the database in Amsterdam (of which 82 par-
ticipants did not complete the questionnaire at baseline),
whereas in Ghent and Florence, data were entered from all
participants who completed the survey (Ghent: n= 266, 91
participants did not fill in the questionnaire at baseline,
Florence: n= 20, 42 participants did not fill in the ques-
tionnaire at baseline). In total, 902 participants who com-
pleted the questionnaire at baseline were included in this
prospective analysis (469 TW and 433 TM).

Gender-affirming hormone therapy

After filling out baseline questionnaires, gender-affirming
hormone therapy was initiated according to the ENIGI study
protocol, in accordance with the World Professional

Fig. 1 Flowchart of the study population. The number of people
included at each center at the time of data lock is shown in this
flowchart. TM transgender men, TW transgender womens.
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Association for Transgender Health Standards of Care, edition
7 [22]. In Ghent, TM received intramuscular long-acting
testosterone undecanoate (Nebido® 1000mg once every
12 weeks). In Amsterdam and Florence, treatment options for
TM included testosterone gel in a daily dose of 50mg and
intramuscular administration, either as testosterone esters
(Sustanon® 250mg every 2 weeks) or testosterone unde-
canoate (Nebido® 1000mg every 12 weeks). In TW, estrogens
plus antiandrogens are administered. Anti-androgen therapy
consisted of cyproterone acetate 25–50mg once daily
(Androcur®). Estrogen therapy generally consisted of estradiol
valerate 2 mg (Progynova®) twice daily. In patients older than
45 years of age, estradiol was administered transdermally in
the form of estradiol patches (Dermestril® or Systen®) in a
dose of 100 µg/72 h, to avoid the increased risk for thrombosis
from oral estrogens caused by the first-pass effect of the liver.
In case of intolerance, estrogens were administered as gel
(Estrogel®) in a dose of 1.5 mg twice daily.

Prospective measures

Sexual orientation was assessed using a self-constructed
questionnaire, in lack of a validated questionnaire on sexual
orientation in transgender people. The questionnaire con-
sists of four questions (Table 1). Question #1 asked about
sexual fantasies. Question #2 asked about which partner
people fantasized sexually. Question #3 was an adaptation
of the Kinsey scale [23] and was used to assess to whom the
participants felt sexually attracted. Question #4 asked peo-
ple to describe the sexual identity of their current (sexual)
partner. Question #4 was also recoded to people having a
partner (partnership status= yes, options 1–6) versus those
without (partnership status= no, option 7).

Type of gender-affirming surgery was assessed at each
follow-up visit. Participants were asked if and when they
underwent certain procedures (gonadectomy, mastectomy,
breast augmentation, vaginoplasty, metoidioplasty, and
phalloplasty). Before 2014, gonadectomy was required to
be able to change the legal gender marker in the Nether-
lands. In Italy, this was no longer required from 2015
onward and in Belgium from 2018 onward. This situation
has led to people undergoing gonadectomy without vagi-
noplasty, phalloplasty, or metoidioplasty.

Laboratory analyses

In Ghent, Amsterdam, and Florence, laboratory analyses
were performed using commercially available immune
assays, as previously described in Wiepjes et al. [24] and
Defreyne et al. [25, 26]. However, in Amsterdam, estradiol
was measured using a LC–MS/MS after July 2014 (VUmc,
Amsterdam, the Netherlands) with an interassay CV of 7%
and a LOQ of 20 pmol/L.

Statistical analyses

Data were analyzed prospectively and cross-sectionally (for
correlations between sex steroids or to compare groups
based on undergoing certain surgical procedures). Cross-
sectional data were analyzed using analyses of covariance.
Prospective data were analyzed using the Friedman’s test or
Wilcoxon’s signed-rank test for continuous non-normally
distributed data. For categorical variables, the difference
between prospective scores between categories was asses-
sed by the Mann–Whitney U test or Kruskal–Wallis H test.
Both in the cross-sectional and prospective analyses, we
assessed whether serum levels of sex steroids and under-
going certain gender-affirming procedures (chest surgery,
gonadectomy, and gender-affirming genital surgery) had a
significant impact on the results to the four questions.
Gender identity, type of HT, and visit were included as
factors.

Question #4 was also recoded to people with versus
people without a partner. To assess whether the current
(sexual) partner matched the participant’s sexual orienta-
tion, the answers to questions three and four were compared
to each other. A match between sexual orientation and
identity of the current sexual partner was identified by one
of the following combinations: (1) people having a female
partner (Q4) and being oriented toward women or both men
and women (Q3), (2) people having a male partner (Q4) and
being oriented toward men or both men and women (Q3), or
(3) people who indicated that their partner was transgender
(Q4) and were oriented toward transgender people (Q3).

We constructed a model for prospective changes in each
of the four questions using mixed model analyses, with
serum levels of sex steroids as a covariate and undergoing
surgery as a factor, but this was not possible, as the data
were skewed and nontransformable.

For normally distributed data, values are shown as mean
± standard deviation, for non-normally distributed data,
values are shown as median [percentile 25–percentile 75].
The significance level was set at P < 0.05. All tests were
two-sided. If required, a Bonferroni–Holm correction was
applied to adjust for multiple comparisons [27], which
explains why some P values < 0.05 are not being marked as
significant.

Results

In total, information on sexual orientation was available in
902 people at baseline (of whom 469 TW and 433 TM).
Baseline characteristics of the study population are shown
in Table 2. The frequency distribution for the answers to
the four questions over the study follow-up is shown in
Figs. 2–5.
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Due to data lock, the number of people included in this
analysis decreased over time, as shown in the tables
underneath the figures.

Current sexual partner

The sexual identity of the current sexual partner (hetero-
sexual/gay/bisexual man, woman, trans, other, or none)
differed significantly among birth-assigned gender groups
(P < 0.001) (Fig. 2): at the initiation of HT, TM were more
likely to have a partner at baseline, compared to TW (204;
47.1% vs. 164; 35.0%, P < 0.001). Of the participants with a
partner, TW mostly reported a heterosexual, gay/bisexual
female or male partner, TM were mostly partnered with
heterosexual or gay/bisexual women.

In the group of people with a partner, there was no pro-
spective change in the frequency distributions for sexual
identity of the partner over time in TM or TW (all P=NS).

After 12 months, more people indicated having a partner,
compared to baseline (P < 0.001): 59.0% of the TW and
56.4% of the TM, there was no longer a statistical difference
in partnership status between TW and TM. This proportion of
partnered participants did not change during the following
assessment times (all P=NS).

Of those with a partner (n= 368, 40.9% of valid
responses), 303 people (84.2%, TW: 131, 81.9%, TM: 172,
86.0%) reported having a partner congruent with their
sexual orientation preferences at baseline. Once again, this
proportion did not change during the subsequent assessment
times (all P=NS).

Sexual orientation

At baseline, 101 TW (21.5%) indicated being attracted to men
only, 49 (10.4%) almost exclusively to men, 13 (2.8%) pre-
dominantly to men, sometimes women, 42 (9.0%) both, 5
(7.0%) predominantly women, sometimes men, 108 (23.0%)
almost exclusively women, 7 (20.0%) only women, 3 (0.6%)
to trans-people, and 26 (5.5%) indicated “not applicable.” In
the TM, 33 (7.6%) were attracted to men only, 33 (7.6%)
almost exclusively to men, 11 (2.5%) predominantly to men,
sometimes women, 24 (5.5%) both, 14 (3.2%) predominantly
women, sometimes men, 54 (12.5%) almost exclusivelyTa
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Table 2 Baseline characteristics of the study population.

TW (469) TM (433)

Age (years) 27.0 [22.0–41.0] 22.0 [20.0–28.0]

Serum estradiol levels (pg/mL) 25.3 [21.1–30.1] 36.9 [22.5–76.8]

Serum testosterone levels
(nmol/L)

18.5 [14.0–23.4] 1.2 [0.9–1.6]

Serum FSH levels (U/L) 3.5 [2.5–5.3] 6.0 [3.9–7.5]

Serum LH levels (U/L) 4.0 [2.8–5.3] 4.5 [2.5–8.0]
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women, 239 (55.2%) women only, 4 (0.9%) trans-people, and
21 (4.8%) indicated not applicable. In Fig. 3, categories are
regrouped to (predominantly) men, both men and women,
(predominantly) to women, transgender people, and no one.
The frequency distributions for sexual orientation did not
change over time in TM and TW (all P=NS).

Preferred partner in sexual fantasies

At baseline, TW had fantasies about women (34, 28.8%), men
(154, 33.0%), or both men and women (146, 6–31.3%), only
a minority indicated fantasizing about transgender people

(4, 0.9%), not having sexual fantasies involving a partner (15,
3.2%), or not having sexual fantasies at all (13, 2.8%). TM
predominantly preferred women (261, 61.4%) and fantasized
less about men (44, 10.4%), both men and women (71,
16.7%), or transgender people (6, 1.4%). Some TM did not
have sexual fantasies involving a partner (20, 4.7%) or did not
have sexual fantasies at all (23, 5.4%) (Fig. 4).

After three months of HT, there was a slight increase in
the percentage of TW preferring transgender people (10,
3.3%), people without sexual fantasies involving a partner
(21, 7.0%), or people without any sexual fantasies at all
(19, 6.3%) (P= 0.004). The number of people fantasizing

Fig. 2 Percentages for the frequency distributions for people’s selfdescribed sexual orientation (to whom they feel sexually attracted) in
transgender women (left) and transgender men (right) at baseline and after the initiation of gender-affirming hormonal therapy, by study
visit. The number of people included in this analysis at each time point are shown underneath the graph.

Fig. 3 Percentages for the frequency distributions for sexual
identity of the current sexual partner in transgender women (left)
and transgender men (right) at baseline and after the initiation of

gender-affirming hormonal therapy, by study visit. The number of
people included in this analysis at each time point are shown under-
neath the graph.

698 J. Defreyne et al.



about women (78, 25.9%), men (93, 30.9%), or both men
and women (80, 26.6%) decreased. Thereafter, the
answers to this question did not change over time in the
group of TW (all P=NS). In TM, the frequency dis-
tributions for a preferred partner in sexual fantasies did
not change over time (all P= NS).

Sexual fantasies

Before starting HT, TW predominantly fantasized about
themselves in a female gender role (373, 79.7%), TM pre-
dominantly fantasized about themselves in a male gender
role (338, 76.3%) during sexual fantasies (Fig. 5). After
three months, the percentage of TW without sexual fanta-
sies increased (from 17, 3.6–35, 11.5%, P= 0.007).
Thereafter, the frequency distributions for this item
remained stable over time in TW (all P=NS).

The frequency distributions for this item did not change
over the first 18 months of HT in TM. Between 18 and
24 months of HT, a shift occurred from having sexual fan-
tasies predominantly in the male gender role at 18 months
(male gender role: 41, 73.2%, female gender role 3, 5.4%) to
people having sexual fantasies in the male as well as female
gender role at 24 months (male gender role 30, 50.8%, female
gender role 20, 33.9%, P= 0.007). There were no changes
over the third year of HT (all P=NS), although the sample
sizes also decreased after 36 months.

Correlation with serum levels of sex steroids

Cross-sectionally as well as prospectively, serum levels of
sex steroids or prolactin were not correlated to scores for the
four questions (P=NS).

Correlation with gender-affirming care

Cross-sectionally as well as prospectively, frequency dis-
tributions for the four items did not differ in groups of TW
and TM with versus without chest surgery, gonadectomy, or
gender-affirming genital surgery at any of the study time
points (all P=NS).

Discussion

The current study describes a highly heterogeneous sexual
orientation in transgender people, without any changes over
the course of HT. We did not observe any effect of HT or
gender-affirming surgery on the four dimensions of sexual
orientation. Previous studies have reported mixed results on
the causality of gender-affirming treatment [1, 3, 4]. This
may be explained by the cross-sectional or retrospective
methodology of these previous studies. The current study
repeatedly asked the same question over a three-year fol-
low-up and calculated a difference based on these answers,
instead of asking participants whether they perceived a
change, as previous studies did [1, 3, 4].

The current study describes a high number of TW and TM
being sexually attracted to women (exclusively), similar to a
previous report of a (smaller) group of transgender people
who did not initiate HT (yet), from the ENIGI study [16]. In
TM, this number was higher compared to online samples in
previous research [5]. In a study by Fein et al. [28], both TM
and TW reported cis-gender women most frequently as their
sexual partner pre-transition, but TW who started their tran-
sition more than 10 years after first identifying as transgender
were more likely to report a change in sexual preference than

Fig. 4 Percentages for the frequency distributions for the pre-
ferred partner in sexual fantasies in transgender women (left) and
transgender men (right) at baseline and after the initiation of

gender-affirming hormonal therapy, by study visit. The number of
people included in this analysis at each time point are shown under-
neath the graph.
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those who began it fewer than 10 years ago. In TW, this was
explained as “a phase of gender identity conflict, with over-
compensation with hypermasculine behaviors that include
relationships with cis-gender women.” However, hypotheses
about reasons for sexual orientation preferences should be
based on scientific research, for instance obtained from in-
depth interviews with transgender people. Therefore, we
suggest researchers to attach a qualitative part to their ques-
tionnaires, so that they can investigate the results obtained
from quantitative research.

Although the current study did not describe prospective
changes in sexual orientation after the initiation of HT,
previous (retrospective) studies have described changes
[1, 5, 6, 28]. Previous research [5, 29] described how
testosterone enabled TM to pass as a man, which enforced
their male gender identification and opened the door of
sexual possibilities. It is possible that TM previously
identified as gay, heterosexual, or bisexual men prior to
transition, or that TW previously identified as gay, het-
erosexual, or bisexual women, but felt that this did not
make sense to them. Some people may even have con-
sidered some of these preferences as disconfirming of
their gender identities until HT enabled them to live
(more) according to their gender identity. However, it is
also possible that sexual orientation is fluid over the
course of one’s life, as in cis-gender people, irrespective
of gender-affirming care [30]. In order to truly disentangle
the effect of HT on sexual orientation, different “control”
groups not undergoing HT would be needed (e.g., one
group not seeking care, one group seeking mental help
only, and one group seeking HT).

After the initiation of HT, more TW reported having no
sexual fantasies, not fantasizing about themselves in a
sexual way, or not fantasizing about a sexual partner,
compared to before the initiation of HT. However, this also
fits with the earlier results in this ENIGI cohort showing a
decrease in sexual desire over the first three months of HT
in TW [26]. While sexual desire was previously reported to
return to baseline levels, sexual fantasies among TW in the
current study remained decreased compared to baseline.
This may be due to small subgroups of people indicating
they had no sexual fantasies, which may have reduced the
power of these analyses. As in the current study, there was
no correlation with serum levels of sex steroids.

The number of people reporting being in a relationship
(40.9%) was in line with previous research in a large European
sample of transgender people (52%) [31]. It is difficult to
compare partnership status in the current study to population-
based samples in cis-gender people because national statistics
departments predominantly gather information on marital
status [32]. The number of people reporting being in a rela-
tionship increased after the initiation of gender-affirming HT.
This is most likely not a direct effect of gender-affirming HT,
but may be related to indirect effects of gender-affirming care,
such as improved body image, decreased depressive and
anxious feelings, or increased self-esteem [33–36].

In those with a partner in the current study, the number of
people with a partner congruent with their sexual orientation
preferences was higher (TW 81.9%, TM 86.0%) than in a
previous smaller sample of participants from the ENIGI study
(TW 27.3%, TM 51.6%) [17]. Previous research in a rela-
tively large sample of transgender people from Italy [37]

Fig. 5 Percentages for the frequency distributions for the gender
role in sexual fantasies in transgender women (left) and trans-
gender men (right) at baseline and after the initiation of gender-

affirming hormonal therapy, by study visit. The number of people
included in this analysis at each time point are shown underneath
the graph.
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reported a female partner in all TM (100%), the majority also
indicated being attracted to women (89.6%). In the same
study, the majority of the TW had a male partner (83.9%) and
were attracted to men (82.6%). Research in a small online
sample of TM attracted to men (n= 17) showed that the
majority (88.2%) had men attracted to men as sexual partners
[29]. This difference could be due to increased openness
about sexual orientation in Western societies, as Cerwenka
et al. [16] included participants from 2007 to 2011, whereas
we assessed sexual orientation from 2012 to 2018. In addi-
tion, possible bias could be that people who did not currently
report having a (sexual) partner were single because they
struggled finding a partner that matches their preferences.

Our study results may have been affected by several lim-
itations. First, in some participants, the questionnaire was not
assessed at all visits, which—together with the data lock—led
to a decrease in sample size and power for the analyses of the
24th and 36th month. Second, historically, a participant’s
gender identity was not assessed in the questionnaires that
were filled out upon the first clinical contact, nor during the
endocrine follow-up visits in the ENIGI study. Assigned
females at birth transgender people were automatically coded
as “TM”, assigned male at birth people as “TW”. Previous
research in community-based samples showed higher fluidity
in gender nonbinary persons [38, 39]. Since 2018, a question
on gender identity has been added to the questionnaires. This
may provide additional insights into different groups of
transgender people, as the broad group of gender nonbinary
and gender fluid transgender people is often overlooked in
studies. We chose not to correlate our findings to psychoso-
cial and sexuality outcomes, as we believe that the associa-
tions reported between outcomes and sexual orientation by
previous studies [2, 40, 41] may be mediated by other factors
and therefore not related to sexual orientation per se. In
addition, the self-constructed questionnaire on sexual orien-
tation may have led to some limitations: first, data on length
of the relationship were not assessed, which may have played
a role in changing partnership status over the course of the
transitioning process. Second, we did not conduct in-depth
interviews. Qualitative data may provide more insight into
changes in sexual orientation or partnership preference. The
results presented here only show assumptions that have been
made based on associations. Third, our participants were
presented the same questionnaires during each visit, which
may have influenced the responses. Also, our questionnaires
were self-constructed in 2012. As both the transgender
community and transgender research have changed over time,
we recommend updating these questionnaires, with the help
of stakeholders from within the transgender community.

Despite these limitations, this study has several strengths.
To our knowledge, this is the largest—and only—prospective
study to date in which sexual orientation in both TM and TW
was evaluated and correlated cross-sectionally as well as

prospectively, over three years of follow-up. The self-
constructed questionnaire reports on four dimensions of sex-
ual orientation, predominantly using terms such as “attracted
toward” instead of sexual identity labels (e.g., heterosexual
and homosexual). The use of sexual identity labels in pre-
vious studies may have led to a large amount of error in
reporting sexual orientation in previous cohorts of gender
minority samples [4].

Conclusion

The current study reports heterogeneous sexual orientation
preferences in transgender people. We advise that health-
care professionals providing gender-affirming care leave
heteronormative assumptions aside and openly discuss
sexual orientation with their clients, if desired. Although the
percentage of people with a partner increased after the
initiation of HT, sexual orientation preferences did not
change. Clinicians working with transgender people can
reassure their clients and their significant others; initiating
gender-affirming care (HT and/or surgery) is not directly
related to a change in partner choice.
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