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1 | INTRODUCTION

Abstract

Antiandrogens are frequently used with estradiol in transgender women seeking
feminization. Antiandrogens act by various mechanisms to decrease the produc-
tion or effects of testosterone, but it is unclear which antiandrogen is most effective
at feminization. A systematic review was performed using PRISMA guidelines. We
searched online databases (Medline, Embase and PsycINFO) and references of rel-
evant articles for studies of antiandrogens in transgender women aged 16+ years to
achieve feminization (namely changes in breast size, body composition, facial or body
hair) or changes in serum total testosterone concentration when compared to pla-
cebo, estradiol alone or an alternative antiandrogen. Four studies fulfilled eligibility
criteria and were included in a narrative review. The addition of cyproterone acetate,
leuprolide and medroxyprogesterone acetate may be more effective than spironol-
actone or estradiol alone at suppressing the serum total testosterone concentration.
Body composition changes appear similar in transgender women treated with estra-
diol and additional cyproterone acetate or leuprolide. No eligible studies adequately
evaluated the effects of antiandrogens on breast development or facial and body hair
reduction. It remains unclear which antiandrogen is most effective at achieving femi-
nization. Cyproterone acetate, medroxyprogesterone acetate and leuprolide may be
more effective than spironolactone at suppressing the serum total testosterone con-
centration. However, due to spironolactone's antagonism of the androgen receptor,
it is unclear whether this results in clinically meaningful differences in feminization.
Further research with clinically meaningful endpoints is needed to optimize the use
of antiandrogens in transgender women.
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female range,?* treatment guidelines recommend the addition of an

antiandrogen to assist with feminization.>>¢

Trans, gender diverse and nonbinary individuals desiring feminiza-
tion (herein referred to as transgender women) frequently seek med-
ical care to achieve physical changes such as breast development,
body fat redistribution and a reduction in facial and body hair.* Given
oestrogen monotherapy at physiological doses is not typically able

to suppress serum total testosterone concentrations to the normal

For the purposes of this review, antiandrogens are defined as
medications other than estradiol which are used to decrease the
synthesis of or actions of androgens. Broadly speaking, mechanisms
involve suppression of gonadotrophin secretion, inhibition of key
enzymes in androgen biosynthesis and antagonism of the androgen

receptor. This expanded definition includes gonadotrophin-releasing
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hormone (GnRH) analogues, progestogens, 5a-reductase inhibitors
and androgen receptor antagonists.

The prescription of antiandrogens is highly variable throughout
the world, reflecting differences in access and the cost of medica-
tions, prescriber familiarity and preference as well as the absence
of rigorous data. In the United States, spironolactone is commonly
prescribed as cyproterone acetate (CPA) is not licensed for use
whereas CPA appears to be favoured in many European countries
and forms standard care as part of the European Network for the
Investigation of Gender Incongruence (ENIGI) treatment proto-
col.® In the United Kingdom, the high cost of GnRH analogues is
heavily subsidized, facilitating first-line use in combination with
estradiol.” In Australia, both spironolactone and CPA are subsi-
dized by the Pharmaceutical Benefits Scheme (PBS), while the use
of GnRH analogues is not PBS subsidized for transgender people
and is funded instead by individual hospitals for the purpose of
puberty suppression.

The mechanisms of action of the available antiandrogen agents
are summarized in Table 1. Androgen receptor antagonists include
the steroid medications spironolactone and CPA, and nonsteroid
medications such as bicalutamide. While generally used for its
mineralocorticoid antagonist properties, spironolactone exerts
antiandrogen effects which have been exploited for the purposes
of feminization since the 1980s.* Spironolactone is a moder-

ate androgen receptor antagonist,s’9

which also partially inhibits
17a-hydroxylase/17,20 lyase, enzymes involved in testosterone
synthesis.'? Interestingly, even at high doses spironolactone treat-
ment was not associated with a significant reduction in serum
total testosterone concentration and actually caused a transient
increase in luteinizing hormone in a small pharmacodynamic study
of five healthy men.!! However, another study demonstrated that
the administration of canrenone, a metabolite of spironolactone,

at high doses caused a significant reduction in the total serum

testosterone concentration'? and the addition of spironolactone
to estradiol appears to assist with suppression of testosterone
to female concentrations in transgender women.* An observed
increase in serum estradiol and estrone concentrations®® as well
as interaction with the oestrogen receptor with spironolactone
therapy* may also contribute to feminization. Due to structural
similarity to progesterone, spironolactone also possesses partial
progesterone receptor agonist activity,’ though the relevance of
this to feminization is unclear. In comparison, CPA has also been
used as part of feminizing therapy since the 1980s and is a po-
tent progestogen which exerts negative feedback on the hypotha-
lamic-pituitary-gonadal axis to decrease gonadotrophin secretion
and testosterone levels as well as moderate androgen receptor
antagonism.'®

Nonsteroid androgen receptor antagonists such as bicalut-
amide are highly potent and as monotherapy does not cause a
reduction in gonadotrophins or testosterone levels in contrast to
CPA. Aromatization of testosterone to estradiol is hypothesized to
contribute to increased feminization which was observed in trans-
gender girls treated with bicalutamide without estradiol.1® Other
antiandrogens include GnRH analogues and progestogens which
suppress the hypothalamic-pituitary-gonadal axis to decrease
testosterone levels and 5a-reductase inhibitors, which decrease
the conversion of testosterone to the more potent androgen
dihydrotestosterone.

While there are numerous antiandrogens available to aug-
ment estradiol therapy in transgender women, it remains unclear
which antiandrogen is the most effective at inducing changes of
feminization including breast growth, body fat redistribution and
reduction of facial and body hair. As such, the aim of this system-
atic review was to synthesize available evidence to determine the
comparative efficacy of antiandrogens to cause clinically mean-

ingful feminization—the ultimate objective of feminizing hormone

X TABLE 1 Antiandrogen mechanisms
Suppression

of action

Antiandrogen drugs AR antagonist PR agonist ER agonist of HPG axis
Spironolactone Yes (weak) Yes (weak)? Yes (weak)? NoP
Cyproterone acetate Yes (moderate) Yes (strong) No Yes
Nonsteroid antiandrogens Yes (strong) No No NoP
(eg bicalutamide)
GnRH analogues No No No Yes
(eg leuprolide and

triptorelin)
5—alpha reductase No No No No®

inhibitors

(eg finasteride)

Abbreviations: AR, androgen receptor, ER, oestrogen receptor, HPG axis, hypothalamic-pituitary-
gonadal axis, GnRH, gonadotrophin-releasing hormone, PR, progesterone receptor.

Clinical significance uncertain.

PWhen used as monotherapy, reduced stimulation of the androgen receptor would be expected
to stimulate the HPG axis to increase testosterone production. When combined with estradiol at
sufficient doses, suppression of the HPG axis may occur resulting in decreased testosterone levels.
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therapy. While the comparative safety of antiandrogen medica-
tions is also an important consideration, it is not the focus of this

review.

2 | METHODS

Preferred Reporting Items for Systematic Review and Meta-Analysis
(PRISMA\) reporting guidelines were used in the development of this

systematic review.”

2.1 | Eligibility criteria
2.1.1 | Study types

Given the paucity of randomized controlled trials evaluating the
efficacy of gender-affirming hormone therapy, we considered the
following types of studies for inclusion if published in English in a
peer-reviewed journal: randomized controlled trials, prospective
nonrandomized cohort studies, retrospective cohort studies, retro-

spective case-control studies.

2.1.2 | Participants

We included studies with transgender women aged 16 years and
over, the age at which gender-affirming hormone therapy is com-

monly commenced.

2.1.3 | Interventions

Antiandrogen medications including steroid and nonsteroid andro-
gen receptor antagonists, 5a-reductase inhibitors, progestogens and

GnRH analogues.

2.1.4 | Comparators

Comparators including placebo, estradiol therapy alone or an alter-
native antiandrogen. We chose not to include observational studies
of estradiol with an antiandrogen in a single treatment cohort due
to the inability to distinguish whether the observed effects were re-

lated to estradiol or antiandrogen therapy.

2.1.5 | Outcomes

Clinical outcomes of interest included clinical features of feminiza-
tion (breast growth, body composition, suppression of facial and
body hair). Serum total testosterone concentration was also exam-

ined as a surrogate marker of feminization.

WILEY--

2.2 | Information sources & search strategy

A search of online databases (MEDLINE, Embase and PsycINFO)
was performed independently by the first two authors using
the Ovid platform including records from inception to 16 April
2020. The search strategy used was as follows: ‘transgender’ OR
‘transsexualism’ OR ‘gender dysphoria’ OR ‘gender identity’ OR
‘transfeminine’ OR ‘transfemale’ OR ‘MtF’ OR ‘trans wom* OR
‘transwom* AND ‘androgen antagonist’ OR ‘antiandrogen’ OR
‘spironolactone’ OR ‘cyproterone’ OR ‘bicalutamide’ OR ‘fluta-
mide’ OR ‘finasteride’ OR ‘dutasteride’ OR ‘progest* OR ‘gona-
dorelin’ AND ‘femini*’ OR ‘body composition’ OR ‘hair’ OR ‘breast’
OR ‘testosterone’. Additional records were identified from the ref-
erence lists of relevant articles. Gray literature sources were not
searched.

2.3 | Study selection

Following the removal of duplicates, two authors (LMA and BJN)
independently screened the titles and abstracts of records for
relevance against eligibility criteria. Review articles, conference
abstracts, case reports, articles not published in English and ir-
relevant articles were removed. The full text of remaining articles
was assessed for eligibility, with data recorded including author,
year of publication, study design, country of origin, study popula-
tion, intervention, comparator and outcomes measured. Authors
of studies were not contacted for additional unpublished data.
Any discrepancies between the two review authors were resolved
by consensus or arbitration by the senior author (ASC) in the event
of disagreement.

3 | RESULTS
3.1 | Search results

The literature search yielded 886 articles and 20 additional arti-
cles were identified from the reference of relevant articles. After
duplicates were removed, 680 records were subjected to title and
abstract screening. The full text of the remaining 32 records was re-
viewed and four articles fulfilled eligibility criteria for inclusion. See
Figure 1 for full details of the review process.

3.2 | Included studies

There were four studies deemed eligible for inclusion. All included
studies were retrospective analyses of transgender women treated
with an oestrogen (estradiol or conjugated equine oestrogens) with or
without an antiandrogen. Table 2 details the characteristics of the in-
cluded studies. Given the small number and heterogeneity of studies,

meta-analysis was not performed and a narrative summary is provided.
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FIGURE 1 Flow diagram detailing
systematic review process including
identification and screening of records,
assessment for eligibility and inclusion in
review

3.3 | Serum total testosterone concentration

Serum total testosterone concentration was the most frequently
reported outcome of interest in included studies and is commonly
used as a surrogate for the efficacy of feminizing therapy. Gava

etal'®

compared the efficacy of GnRH analogues or CPA in addition
to estradiol in a retrospective study. Forty transgender women were
randomized to treatment with leuprolide 3.75 mg intramuscular in-
jection monthly or CPA 50 mg daily, in addition to standard estradiol
therapy for 12 months. The serum total testosterone concentration
decreased from 16.3 + 8.3 nmol/L at baseline to 0.7 + 1.0 nmol/L
at 12 months in the CPA group (P < .05) and from 22.2 + 7.6 nmol/L
at baseline to 0.7 + 0.3 nmol/L at 12 months in the leuprolide group
(P < .05), representing significant changes from baseline but with no
significant difference between groups.

The addition of medroxyprogesterone (MPA) to estradiol was
explored in a retrospective study performed by Jain et al* Data
were recorded from 290 follow-up visits of 92 transgender women
treated with estradiol and spironolactone 100-200 mg, with or with-
out MPA (5-10 mg oral daily or 150 mg intramuscular injection 3
monthly). Serum total testosterone concentration was significantly
lower in the MPA group (79 + 18 ng/dL (2.74 + 0.62 nmol/L)) than
the non-MPA group (215 + 29 ng/dL (7.45 + 1.01 nmol/L)) (P < .001).

kS Records identified Additional records
i through database identified from
= searching references_ of
= (n = 886) relevant articles
s (n=20)
Records after
duplicates
removed
= (n = 680) Records excluded
£ (n = 648)
g N
S l Not in English (n = 32)
) Conference abstracts (n = 107)
Records screened Case reports (n = 63)
(n = 680) > Reviews (n = 141)
Irrelevant (n = 305)
l - Full-text articles excluded, with
= Full-text articles -
= asst_as.sgq for o (n = 28)
=) eligibility o
t (h=32) Irrelevant comparator (n = 20)
Irrelevant outcome (n = 3)
l Anti-androgen therapy not
adequately described (n = 2)
e Full text not accessible (n = 2);
= St_udles |_nclgded [articles from 1979, 1981]
= in qualltat_lve
= synthesis
£ (n=4)

A retrospective analysis compared the serum testosterone con-
centration in 80 transgender women treated with estradiol alone
(n = 21), estradiol plus spironolactone (median dose 100 mg daily)
(n = 38) or estradiol plus CPA (median dose 50 mg daily) (n = 21).2
This showed a significantly lower median serum total testosterone
concentration in those treated with CPA (0.8 nmol/L), compared
to spironolactone (2.0 nmol/L) and estradiol alone (10.5 nmol/L)
(P = .005 after adjustment for serum estradiol concentration, estra-
diol dose, spironolactone dose, CPA dose and age). In contrast, Cunha
et al?® observed a significant reduction in serum total testosterone
concentrations at 6 months compared to baseline in a retrospective
analysis of 51 transgender women treated with conjugated equine
oestrogens (CEE) alone or with CPA 50-100 mg daily, but no signif-
icant between-group difference (median serum total testosterone
concentration at 6 months 21 ng/dL (0.73 nmol/L) in the CPA group
versus 18.0 ng/dL (0.62 nmol/L) in the CEE alone group, P =.217).

3.4 | Body fat redistribution

Gava et al'®

compared body composition, assessed by anthropom-
etry and dual X-ray absorptiometry (DXA), in those treated with

estradiol plus CPA versus estradiol plus leuprolide over a 12 month
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period. Notably, there was a significant increase in total body fat
at 12 months in both the CPA group (19.3 + 4.7 kg vs 14.9 + 5.6 kg
at baseline, P < .05) and the leuprolide group (19.9 + 6.8 kg vs
15.2 + 5.6 kg at baseline, P < .05) but no significant between-group
difference. Additionally, there was a significant decrease in lean mass
in both the CPA group (49.9 + 7.8 kg at 12 months vs 51.7 + 8.3 kg
at baseline, P < .05) and the leuprolide group (49.8 + 6.7 kg at
12 months vs 50.2 + 7.0 kg at baseline, P < .05), but no significant
between-group difference. There was no significant change in total

body weight or waist-to-hip ratio throughout the study period.

3.5 | Breast development

Limited studies have been performed to systematically examine
breast development in transgender women, and none have provided

a comparison of different antiandrogens.

3.6 | Facial and body hair reduction

Limited studies have been performed to systematically examine
reductions in facial and body hair in transgender women and none

have provided a comparison of different antiandrogens.

4 | DISCUSSION
4.1 | Summary of evidence

Despite antiandrogens being prescribed to most transgender
women, there is a profound lack of research to guide choice of ther-
apy. No available studies assessed breast development or reduction
in facial and body hair in a way that allows meaningful comparison of
different antiandrogens. There was one study comparing body com-
position changes, which found no difference in body composition
between GnRH analogues and CPA. Due to difficulty in measuring
feminization, there is a reliance on the total testosterone concentra-
tion as a surrogate marker and evidence to date suggests that CPA,
GnRH analogues and MPA are more effective than spironolactone at
suppressing testosterone. However, serum total testosterone is an
imperfect marker of treatment given androgen receptor antagonism

is the predominant mechanism of action for many antiandrogens.

4.2 | Serum total testosterone concentration

Serum total testosterone concentration is frequently used as a sur-
rogate marker of feminizing therapy and may be used for the titra-
tion of medication. However, there is a lack of data to support a clear
relationship between suppression of serum total testosterone con-
centration and improved clinical feminization, especially given some

antiandrogens work predominantly via antagonism of the androgen

receptor rather than by decreasing testosterone levels. Indeed, use
of nonsteroid androgen receptor antagonists (for example, bicaluta-
mide) may cause feminization with an increase in total testosterone
concentrations due to potent androgen receptor antagonism with-
out negative feedback of the hypothalamic-pituitary-gonadal axis.'®
In terms of serum total testosterone concentration suppression,
the included four studies in suggest that CPA, GnRH analogues and
progestins may be more effective at suppressing serum total testos-
terone concentrations than spironolactone when combined with an
oestrogen. The lack of between-group difference found by Cunha

etal®

may reflect the small number of participants treated with CEE
alone (n = 8 in the CEE group) or perhaps differential ability of CEE
to suppress testosterone compared to estradiol. All included stud-
ies were retrospective, may have been underpowered to detect a
difference between groups and not all accounted for estradiol dose
and estradiol concentrations when performing statistical compari-

son between groups.

4.3 | Body fat redistribution

Body composition is readily measurable by anthropometry and
whole-body DXA in the research setting. A large prospective obser-
vational study described the changes in body fat distribution that
occur with the commencement of feminizing therapy (predominantly
with estradiol and cyproterone acetate) with no comparator group.21
In this cohort, there was an increase of 18% in the android region,
42% in the leg region and 34% in the gynoid region and a -0.03 de-
crease in waist-to-hip ratio due to an increase in hip circumference.?!
The study by Gava et al'® included in this review showed no differ-
ence in body composition changes in those treated with estradiol
plus either CPA or leuprolide. However, the study may have been
underpowered to detect such a difference and did not describe body
fat redistribution by body region (android or gynoid). While CPA has
additional androgen receptor antagonism compared to GnRH ana-
logues, it is possible that the androgen receptor modulation is less
important at the low serum testosterone concentrations achieved in

both treatment groups.

4.4 | Breast development

Breast development, a predominant desire of many transgender
women, is not measured in a standardized, objective and repro-
ducible manner making data comparison difficult between studies.
Additionally, breast development may not be routinely recorded at
follow-up clinical visits due to the sensitive and intimate nature of
physical examination, limiting the utility of retrospective case review
studies. Some transgender women may also have breast augmenta-
tion surgery, limiting the ability to discern the effects of oestrogens
and antiandrogen therapy. Various methods have been used in avail-
able studies to assess breast development, including self-assessed

and clinician assessed Tanner stage, calculation of cup size using
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measurements of chest and breast circumference and qualitative as-
sessment with photography.

No eligible studies assessed breast development in a manner
that allowed robust comparison between different antiandrogens.

However, De Blok et al??

provided insight into timing of breast devel-
opment in a retrospective study of 229 transgender women taking
estradiol plus CPA 50-100 mg daily or spironolactone 100-150 mg
daily. Breast development (measured breast circumference and cal-
culated cup size) was evaluated over a 12-month period following
initiation of estradiol and antiandrogen therapy. This study did not
stratify breast development by antiandrogen, though it is likely that
most participants received CPA given it forms standard care in the
ENIGI treatment protocol.® Nonetheless, results showed that breast
development predominantly occurred within the first 6 months of
therapy, with an average increase in breast circumference of 1.8 cm
(1.4-2.3) over the first 3 months, and 1.3 cm (0.9-1.8) over the fol-
lowing 3 months. At 12 months, 48.7% of participants had a cup size
less than AAA (<8 cm) and only 7 participants (3.6%) had a cup larger
than A (12-14 cm). Additionally, Prior et al* used self-reported cup
size and clinical photography to document breast development with
estradiol, MPA and spironolactone therapy over 12 months. An A
cup size was reported in ‘most subjects’, though detailed data was
not published. Difficulties in analysing photographic data in a quan-
titative way limited statistical comparison, though images provided
a qualitative depiction of the potential effects of feminizing therapy.

Breast development in cis- and transgender women was recently

reviewed by Reisman et al®®

The significant ductal and lobuloalveolar
growth and fat deposition that occurs during puberty is regulated by
local growth factors and hormones. Estradiol is principally responsi-
ble, with lesser contributions from growth hormone and glucocorti-
coids needed for normal breast development.24’25 Progesterone and
prolactin play additional roles in the alveolar branching and prolif-
eration of breast tissue that occurs during pregnancy in preparation
for lactation.?®> Gynaecomastia occurs commonly in cisgender boys
during puberty and may occur in cisgender men due to endocrinop-
athies or androgen deprivation therapy and is attributed to a relative
increase in the oestrogen to androgen ratio.? Interestingly, the histo-
logical changes observed in cis-gender men with gynaecomastia dif-
fer from transgender women treated with ethinylestradiol plus either
CPA or orchiectomy in a small case series.?® The authors suggest that
the use of exogenous estradiol and progestogens may be required to
achieve complete acinar and lobular formation, though there is limited
high-quality data to support this assertion.?® Given the perceived im-
portance of increasing the oestrogen to androgen ratio, it is plausible
that an antiandrogen causing more potent antagonism of the androgen
receptor, or more significantly lower testosterone levels may contrib-

ute to enhanced breast development in transgender women.

4.5 | Facial and body hair reduction

Similarly, changes in facial and body hair are not measured in a con-

sistent manner to allow comparison across studies, and those that
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use techniques with high fidelity are highly labour intensive. Self-
reported changes in facial and body hair, or clinical tools such as
the modified Ferriman-Gallwey score are used in some studies but
are limited by the subjective nature of responses and removal of
unwanted facial and body hair by transgender women. No eligible
studies assessed changes in facial and body hair adequately to allow
comparison of antiandrogens in transgender women.

Notably, Giltay & Gooren?” performed a prospective study of
21 transgender women treated with estradiol plus CPA 100 mg
daily for 12 months, examining changes in facial and body hair.
Body hair growth and distribution were assessed using a modified
Ferriman-Gallwey score of androgen-dependent areas. Clinical
photography images taken with a macro lens of the face and peri-
umbilical region were analysed to calculate hair growth per day,
hair diameter and hair density. The modified Ferriman-Gallwey
score significantly decreased from baseline (21/36) to 12 months
(10/36) (P < .001). The hair growth rate, diameter and density were
significantly lower in the periumbilical region (P < .001) and facial
region (P =.009, P =.049 & P = <.001 for hair growth rate, diam-
eter and density, respectively) over a 12-month period. The lack
of a comparator group limited the ability to discern the effects
of antiandrogen therapy from estradiol. Prior et al* attempted
to document changes in facial hair with estradiol, MPA and spi-
ronolactone therapy in 50 transgender women with clinical pho-
tography. However, difficulties analysing images in a quantitative
manner limited interpretation of results, as did confounding ef-
fects of high dose estradiol therapy in many participants prior to
enrolment and co-administration of MPA.

The interaction between androgens (particularly testosterone
and dihydrotestosterone) and the androgen receptor present in
some pilosebaceous units promotes differentiation into pigmented
terminal hair follicles.?® This results in the typical male pattern of
facial and body hair. Paradoxically, androgenetic alopecia or male
pattern baldness is also androgen-dependent, attributed to the
miniaturization of terminal hair follicles and suppression of scalp
hair growth in genetically predisposed individuals.?®?° By reducing
levels of the more potent androgen dihydrotestosterone and there-
fore reducing interaction with the androgen receptor in hair follicles,
5-alpha reductase inhibitors are effective in the treatment of andro-
genic alopecia in cisgender men.*® While 5-alpha reductase inhib-
itors are recommended by some clinicians for transgender women
with pre-existing male pattern baldness,®* there is no high-quality
evidence in this population to suggest superiority of 5-alpha reduc-
tase inhibitors in achieving regrowth of scalp hair or reductions in fa-
cial and body hair compared to other antiandrogens. Given standard
feminizing therapy is able to achieve substantial reductions in an-
drogen activity and/or androgen levels, there may be limited added
benefit in further reducing production of dihydrotestosterone with
5-alpha reductase inhibition. In contrast, 5-alpha reductase inhibi-
tors may be effective in treating androgenetic alopecia in transgen-
der men treated with testosterone, though it is unclear whether this
may decrease other masculinizing effects of testosterone therapy

such as the growth of facial and body hair.%?
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4.6 | Extrapolation of antiandrogen use in other
patient populations

Insights may be gained from the extrapolation of evidence related to
the use of antiandrogens in women with hirsutism/polycystic ovar-
ian syndrome (PCOS) and men with prostate cancer. Like transgen-
der women, antiandrogens may be used together with oestrogen for
the treatment of excess facial and body hair in cisgender women.
Guidelines for the treatment of PCOS recommend the use of an an-
tiandrogen as second-line treatment in combination with the oral
contraceptive pill (OCP) if there has been an inadequate cosmetic re-
sponse after 6 months of treatment, or as monotherapy in the pres-
ence of significant contraindications or intolerance to the ocp3334
Small randomized controlled trials have shown that spironolactone,
flutamide and finasteride are more effective than placebo at reduc-
ing the modified Ferriman-Gallwey score and hair shaft diameter in
women with moderate to severe hirsutism.>*3> CPA use has also
been associated with significant reductions in hirsutism, when used
at low doses (ethinylestradiol/CPA 2 mg daily) and high doses in
combination with the OCP.2¢ Recently, the addition of bicalutamide
50 mg daily to the OCP did not significantly decrease the modified
Ferriman-Gallwey score compared to placebo in women with PCOS
but did significantly decrease the hair density assessed by videoder-
moscopy.®’ Currently, available evidence does not support the use
of one antiandrogen over another for the treatment of hirsutism. 343
Additionally, women with hirsutism/PCQOS are typically treated with
synthetic oestrogens (principally ethinylestradiol) and progestins as
part of the OCP and have lower baseline serum total testosterone
concentrations than transgender women, limiting the generalizabil-
ity of findings.

Androgen deprivation therapy is commonly used for the treat-
ment of prostate cancer. Use of GnRH agonists/antagonists to
decrease testosterone synthesis form standard care for advanced
prostate cancer and may be combined with nonsteroidal androgen
receptor antagonists to inhibit interaction with the androgen recep-
tor.® A review of men treated for prostate cancer showed much
higher rates of gynaecomastia in men treated with nonsteroidal an-
drogen receptor antagonists (flutamide 30%-79%, nilutamide 79%)
compared to treatment with GnRH analogues (goserelin 1%-5%,
leuprolide 13%-16%), combined androgen blockade (flutamide plus
GnRH agonist 13%-22.8%) or CPA (6%-7.2%). These findings are
consistent with current understandings of the pathophysiology of
gynaecomastia, attributed to a relative increase in oestrogenic ac-
tivity and decrease in androgenic activity which is amplified by the
aromatization of increased testosterone to estradiol with use of non-
steroidal androgen receptor antagonists. A reduction in lean body
mass and increase in fat mass was observed following initiation of
androgen deprivation therapy with GnRH analogues, like changes
described in transgender women. Given treatment recommenda-
tions for antiandrogens in prostate cancer are guided by improved
progression-free survival rather than side effects of feminization,
and that oestrogen therapy is used concurrently in transgender

women, extrapolation of these findings is limited.

4.7 | Safety considerations

While detailed discussion of the relative safety of antiandrogens is
beyond the scope of this review, this will of course also influence an-
tiandrogen prescribing practices. Severe and fatal hepatotoxicity has
been reported in patients treated with flutamide, CPA, and rarely
bicalutamide in the prostate cancer literature.®? However, reported
cases of severe hepatoxicity with CPA have occurred at doses of at
least 100 mg daily,%’ which is higher than the doses typically used
for transgender women. Additionally, use of CPA in transgender
women has been associated with a four times higher incidence rate
of meningioma when compared to a female reference population,
thought to be related to the expression of progesterone receptors
in human meningiomas and the potent progestogenic activity of
CPA % This risk appears to be associated with cumulative dose ex-
posures greater than 3 g.*! While meningiomas are rare, both the
European Medicines Agency*? and the United Kingdom Medicines
and Healthcare Products Regulatory Agency43 have issued state-
ments this year advising against use of CPA at doses of 10 mg daily
or greater unless there are no other treatment options. CPA use has
been associated with hyperprolactinaemia of uncertain clinical sig-
nificance, which is typically reversible following discontinuation.**
A fourfold increase in the incidence of prolactinomas was also been
observed in transgender women compared to female reference
populations, most of whom were taking CPA. However, it is unclear
whether this represents a true increase in incidence or if it is reflec-
tive of increased prolactin monitoring in this population as the inci-

dence of symptomatic prolactinomas was similar.*°

4.8 | Strengths and limitations

The main outcome of this review is to highlight the lack of high-
quality studies in the transgender health literature, particularly in
relation to the optimal use of antiandrogens in transgender women.
Indeed, there were no randomized controlled trials, perhaps reflect-
ing the relative infancy of the transgender health literature. Existing
studies are mostly retrospective analyses of clinic data, with a small
number of study participants, lacking clinically relevant endpoints
and without adequate comparison to different treatment groups.
Instead, the serum total testosterone concentration is typically
reported as a surrogate marker of therapy, a significant flaw given
some commonly prescribed antiandrogens work predominantly via
androgen receptor antagonism rather than decreasing testosterone
levels. The results of this review emphasize the need for prospective
randomized controlled studies to optimize the effective and safe de-

livery of gender-affirming care using clinically meaningful endpoints.

5 | CONCLUSION

Antiandrogens are frequently added to estradiol to assist with

feminization and suppression of testosterone. Spironolactone,
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CPA, GnRH analogues and MPA all have antiandrogenic effects and
despite less suppression of total testosterone with spironolactone,
there are inadequate data to support enhanced feminization with
any particular antiandrogen. Serum total testosterone is a flawed
surrogate marker of antiandrogen therapy given some medications
work predominantly through androgen receptor antagonism rather
than by decreasing testosterone levels. The comparative effects on
breast development, body fat redistribution and reduction in facial
and body hair are unclear. Further research is needed with clinically

relevant endpoints to optimize the care of transgender women.
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ABSTRACT
Background: Masculinising hormone therapy with testosterone is used to align an
individual’s physical characteristics with their gender identity. Testosterone therapy is

typically administered via intramuscular or transdermal routes and polycythaemia is the most
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common adverse event.

Aims: To compare the risk of polycythaemia with different formulations of testosterone
therapy in transmasculine individuals.

Methods: A retrospective cross-sectional analysis was undertaken of transmasculine

individuals at a primary and secondary care clinic in Melbourne, Australia. 180 individuals

Acce

who were on testosterone therapy for >6 months were included. Groups included those
receiving (1) intramuscular testosterone undecanoate (n=125), (2) intramuscular testosterone
enantate (n=31), or (3) transdermal testosterone (n=24). Outcome was prevalence of

polycythaemia (defined as haematocrit >0.5).

This article is protected by copyright. All rights reserved.



Results: Mean age was 28.4 (8.8) years with a median duration of testosterone therapy 37.7
(24.2) months. 27% were smokers. There was no difference between groups in serum total
testosterone concentration measured. Whilst there was no difference between groups in
haematocrit, there was a higher proportion of patients with polycythemia in those who were
on intramuscular testosterone enantate (23.3%) than on transdermal testosterone (0%),
p=0.040. There was no statistically significant difference in polycythaemia between
intramuscular testosterone undecanoate (15%) and transdermal, p=0.066 nor between
intramuscular testosterone enantate and undecanoate, p=0.275.

Conclusions: One in four individuals treated with intramuscular testosterone enantate and
one in six treated with testosterone undecanoate had polycythaemia. No individual treated
with transdermal testosterone had polycythaemia. This highlights the importance of regular
monitoring of haematocrit in transmasculine individuals treated with testosterone and
findings may inform treatment choices.

INTRODUCTION

Testosterone therapy is a necessary component of management for some transmasculine

ted Article

individuals to align their physical characteristics with their gender identity. Standard
formulations and doses of testosterone used to treat hypogonadal men are recommended for
gender transition (1, 2). Polycythaemia, a risk factor for venous and arterial thrombosis, is the
most frequent adverse event of testosterone therapy in hypogonadal men (3), and is also

commonly reported in observational studies of transmasculine individuals (4, 5).

Accep

A systematic review of 8 predominantly cohort studies found that testosterone therapy was
associated with modest increases in haematocrit, although the quality of evidence was limited
by small sample sizes, and little data on differential effects of testosterone formulations (4).

The only randomized open-label trial compared transdermal testosterone with 2 formulations

This article is protected by copyright. All rights reserved.



d Article

L

Accept

of intramuscular testosterone in 45 individuals but was not powered to detect a difference in
haematocrit (6). One prospective study measuring changes in haematocrit following initiation
of gender-affirming hormone therapy (GAHT) found short-acting testosterone esters were
associated with the highest prevalence of polycythaemia compared to both long-acting

intramuscular testosterone and transdermal testosterone (7).

This is of concern given that in the general population, large epidemiological studies have
demonstrated associations between elevated haematocrit and venous and arterial thrombosis
in both sexes, even after adjustment for factors such as age, physical activity, and
cardiovascular risk factors (8). The risk of cardiovascular disease is more than two-fold
greater in high- versus low-haematocrit groups (9) and haematocrit levels in cisgender men of
0.46 or higher (0.42 or higher in cisgender women) are associated with greater than two-fold
increased risk of unprovoked venous thromboembolism (10). Moreover, haematocrit predicts
mortality in hypertensive men and women (10, 11). These findings have particular
implications for transmasculine individuals given reports of an increased prevalence of
cardiac events compared to cisgender women (12, 13) and men (13), after adjustment for

other recognised risk factors.

As such, in this retrospective study of transmasculine individuals newly presenting to gender
clinics who had been treated with testosterone for at least 6 months, we aimed to compare the
prevalence of polycythaemia with different testosterone formulations (intramuscular

testosterone undecanoate, intramuscular testosterone enantate, and transdermal testosterone

gel).

METHODS
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A retrospective audit of electronic medical records was performed of consultations for gender
dysphoria at a primary care clinic and an endocrine specialist clinic in Melbourne, Victoria,
Australia. Data were collected from consecutive new consultations between 1* January 2011
and 31* December 2016. The study was approved by the Austin Health Human Research
Ethics Committee (LNR/17/Austin/102) and Thorne Harbour Health Community Research
Endorsement Panel (THH/CREP 19/015) and the nature of the study did not require informed

consent.

Clinical characteristics of the audit have been previously published (1). This cross-sectional
analysis included transmasculine individuals newly presenting to the clinics who had been
treated with masculinising hormone therapy with testosterone for at least 6 months and had
fasting serum sex steroid results available within 1 month of their initial consultation.
Testosterone formulations included 1000 mg intramuscular testosterone undecanoate, 250 mg

intramuscular testosterone enantate, and transdermal testosterone gel.

The primary outcome of interest was prevalence of polycythaemia. While it is unknown what
aematocrit should be targeted in transmasculine individuals, or the haematocrit at which the

risk of cardiovascular events increases (3), we defined polycythaemia as haematocrit > 0.5 at

any time point during GAHT, as described in the US Endocrine Society clinical treatment

guidelines for the treatment of gender incongruent individuals (1).

Serum total testosterone concentration and haemoglobin was also recorded. As data were

obtained retrospectively, sex steroid concentrations and haemoglobin were measured using

several different immunoassays available as standard care for clinical decision-making. Only

This article is protected by copyright. All rights reserved.



laboratories accredited by National Association of Testing Authorities (NATA, the national

accreditation body for Australia) were used.

Statistical analyses were performed using R (v3.5.1; R foundation for statistical computing).
@ Mean (SD) or median (IQR) are reported as appropriate. Differences in haematocrit between
~ testosterone formulations were tested using Kruskal-Wallis test followed by Nemenyi post-

hoc comparisons and Fisher’s exact test was performed for polycythaemia with Bonferroni

C

L ﬁ adjusted pairwise comparisons. p < 0.05 was considered statistically significant.

RESULTS

Data were collected from 249 individuals, of whom 180 had adequate data available for
analysis. Baseline characteristics are demonstrated in Table 1. Testosterone undecanoate
(1000mg at 8-14-weekly intervals) was the most frequently prescribed formulation of
testosterone (Table 2) followed by testosterone enantate (250mg at 2-3-weekly intervals).
There was no significant difference between groups in median serum total testosterone
concentration measured (11.5 nmol/L (1.7-21.1) for testosterone undecanoate, 12.1 nmol/L
(1.35-20.45) for testosterone enantate and 5.6 nmol/L (1.1-17.1) for transdermal testosterone,
overall p=0.347. Box plots of total testosterone concentration by testosterone formulation are

shown in Figure 1.

Testosterone concentration, haemoglobin and haematocrit for each testosterone formulation

Accepted Art

are shown in Table 2. There was no difference in mean haematocrit or haemoglobin between
the testosterone formulations (Table 2). Box plots of haematocrit by testosterone formulation
are shown in Figure 2. There was a higher proportion of patients with polycythemia in those

who were on intramuscular testosterone enantate (23.3%) than on transdermal testosterone
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(0%), p=0.040. There was no statistically significant difference in polycythaemia between
intramuscular testosterone undecanoate (15%) and transdermal (0%), p=0.066 nor between
intramuscular testosterone enantate and undecanoate, p=0.275. There was an overall
difference in haematocrit between groups, p=0.033. Of the individuals with polycythaemia,
3/30 (10%) individuals treated with testosterone enantate and 2/122 (1.6%) individuals
treated with testosterone undecanoate had haematocrit >0.54. The maximum measured

haematocrit was 0.58 in an individual treated with testosterone enantate.

DISCUSSION

In this retrospective cross-sectional analysis of testosterone treatment for transmasculine
individuals attending gender clinics in Australia, there was a higher prevalence of
polycythaemia in individuals using intramuscular testosterone enantate compared with
transdermal testosterone. This difference was evident despite no measured differences in
median total testosterone concentrations between the three formulations of testosterone

therapy.

Physiological considerations

Although there is a breadth of data regarding the risk of polycythaemia with exogenous
testosterone in hypogonadal men, it is important to establish the risk in transmasculine
individuals. Physiological differences include a lower baseline haemoglobin and haematocrit
in transmasculine individuals (14), and differential effects of exogenous testosterone on
endogenous testosterone production (15). In individuals assigned male at birth, exogenous
testosterone supresses endogenous testosterone production, whereas circulating testosterone
in those assigned female at birth is under less dynamic regulation and remains essentially

unchanged following exogenous testosterone administration (15). Therefore, the measured
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testosterone concentration in transmasculine individuals is a combination of both endogenous

and exogenous testosterone.

Comparison with previous literature

Consistent with results from our study, previous reports in both transmasculine individuals
and hypogonadal men have also found short-acting intramuscular testosterone formulations
to be associated with the highest risk of polycythaemia (5, 16-18). A retrospective cross-
sectional study of 50 transgender men on established GAHT (average duration 10 years),
observed 14 individuals (28%) with an elevated haematocrit (5). The majority of men were
treated with short-acting intramuscular testosterone esters (Sustanon), and these were found
to be associated with higher haematocrit compared to intramuscular testosterone undecanoate
or transdermal testosterone. The only prospective study examining changes in haematocrit
following initiation of testosterone in transmasculine individuals enrolled 192 individuals
through the European Network for the Investigation of Gender Incongruence (ENIGI) (16).
Transgender men receiving short-acting testosterone esters (Sustanon) or testosterone gel had

a larger increase in serum haematocrit and higher rate of polycythaemia (defined as

pted Article

haematocrit > 0.5) compared to men receiving testosterone undecanoate at 12 months follow-
up (16). In total, 22 of 192 (11%) individuals developed a serum haematocrit greater than

0.50. No thromboembolic events were documented in either study.

Potential mechanisms for our findings

Acce

Mechanisms for the differences in prevalence of polycythaemia are likely multifactorial.
Whilst our findings are based only on a single measurement, the observed difference in
haematocrit may potentially be explained by factors such as the pharmacokinetic profiles or

doses of the testosterone formulations. Short-acting intramuscular testosterone produces
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significant supra-physiological concentrations in the days following administration, with
significant falls in concentrations prior to the next injection (19, 20) leading to an overall
increased area under the curve (AUC), whereas long-acting testosterone undecanoate has a
more stable pharmacokinetic profile (19, 21). Transdermal testosterone was not associated
with polycythaemia in our analysis, however previous studies in hypogonadal men have
reported polycythaemia with transdermal testosterone, although it should be noted that these

studies are in an older cohort of participants who are at higher risk of polycythaemia (22).

Clinical implications

Given the lack of data in the field, this study highlights potential increased risk of adverse
events with short-acting testosterone formulations. This may influence treatment decisions,
particularly in individuals with risk factors for, or those with established polycythaemia.
Similarly, a trial of testosterone undecanoate or transdermal testosterone could represent an
alternative for transmasculine individuals with polycythaemia on short-acting intramuscular
formulations. Several individuals extended the duration between intramuscular testosterone
undecanoate or changed formulation due to development of polycythaemia. However, we did

not have longitudinal haematocrit data following the change to regimen.

Further prospective longitudinal studies are required to delineate the risk of polycythaemia,
and haematocrit range that should be targeted in transmasculine individuals. Until further
data is available, from a harm minimisation perspective, monitoring haematocrit in
transmasculine individuals treated with testosterone is warranted to minimise potential
adverse venous and arterial thrombosis risks. Consistent with this, the 2017 Endocrine

Society Clinical Practice Guidelines acknowledge a “very high” risk of polycythaemia in
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transmasculine individuals and recommend measurement of haematocrit at baseline, every 3

months for the first year and then 1-2 times per year thereafter. (23).

Limitations

There are multiple limitations to this analysis. Given the retrospective cross-sectional study
design, there are inherent limitations including missing data (haematocrit (73/249), total
testosterone concentration (69/249), dose frequency), an inability to determine time to rise in
haematocrit and a lack of clinical features of masculinisation. Individuals were not
randomized to testosterone formulation which could confound results, and we did not have
details regarding rationale for the testosterone formulation used. Similarly, we cannot account
for potential confounders including treating clinician, their preferences for testosterone
therapy or active smoking status. Testosterone concentrations reported represent a single time
point as part of routine clinical care so are not strictly collected in a standardized manner and

we do not have data on compliance with therapy. Although testosterone was measured via

ed Article

immunoassay on different assays, all were performed using NATA-accredited laboratories.
Liquid chromatography-mass spectrometry (LC-MS) is considered the reference standard for
sex steroid measurement (24) but is not routinely available in clinical care. There were also
small patient numbers treated with testosterone enantate and transdermal testosterone.
However, this is representative of hormone prescription patterns in Australia (25). The
clinical implications of polycythaemia were unable to be determined and further prospective

studies are required.

Accept

CONCLUSIONS
One in four individuals treated with intramuscular testosterone enantate and one in six treated

with testosterone undecanoate had polycythaemia. Polycythaemia was not present in those on
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transdermal testosterone. Whilst regular monitoring of haematocrit in transmasculine
individuals treated with standard doses of testosterone is recommended in guidelines, this
may be more pertinent in those using intramuscular formulations. Further prospective
longitudinal studies are required however these preliminary findings may influence treatment

choices in individuals with risk factors for, or those with established polycythaemia.
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Overall Testosterone | Testosterone | Transdermal | P-value*
undecanoate | enantate testosterone

Age (years): mean (SD) | 28.4 (8.8) | 27.5 (8.3) 29.2(10.2) |[30.48(11.5) | 0.64
Duration of GAHT at | 0 (0 - 0(0-11.0) |5(0-33.8) |1.5(0-32) |0.07
initial review (months): | 11.0)
median (IQR)
Smoking history 46 (27%) | 38/116 4/30 (13%) | 4/23 (17%) | 0.06
(n=169) (33%)
Hypertension (n=157) | 12 (7%) | 6/110 (5%) | 4/27 (15%) | 2/20(10%) | 0.17
Hypercholesterolaemia | 21 (13%) | 14/105 5/29 (11%) | 2/20 (14%) | 0.77
(n=154) (13%)
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Fisher’s exact test for categorical variables.

Table 1: Clinical characteristics
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Mean (SD) or median (IQR) are shown. Number (prevalence %) is shown for categorical
variables. GAHT = gender-affirming hormone therapy. n = number of individuals for which

data was available. # P-value from Kruskal-Wallis test for age and duration of GAHT, and




Intramuscular Intramuscular Transdermal | P-value
testosterone testosterone testosterone
undecanoate enantate

Number (%) 125 (69%) 31 (17%) 24 (13%)

Total testosterone 11.5 (1.7-21.1) 12.1 (1.35-20.45) | 5.6 (1.1-17.1) | 0.347

(nmol/L): median 12.6 (10.8) 12.1 (10.4) 10 (10.8)

(IQR) and mean (SD)

Haemoglobin (g/L) 146 (15) 148 (15) 144 (14) 0.848

Haematocrit 0.46 (0.04) 0.46 (0.05) 0.45 (0.03) 0.725

Mean (SD) or median (IQR) are presented. P values refer to overall difference between the
groups obtained from the Kruskal-Wallis test.

Table 2: Hormone and haematology parameters with different testosterone formulations
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Abstract

Many trans and gender diverse (TGD) people have gender identities that are not exclusively male or female but instead fall
in-between or outside of the gender binary (non-binary). It remains unclear if and how those with non-binary gender identity
differ from TGD individuals with binary identities. We aimed to understand the sociodemographic and mental health char-
acteristics of people with non-binary identities compared with binary TGD identities. We performed a retrospective audit of
new consultations for gender dysphoria between 2011 and 2016 in three clinical settings in Melbourne, Australia; (1) Equinox
Clinic, an adult primary care clinic, (2) an adult endocrine specialist clinic, and (3) the Royal Children’s Hospital, a child and
adolescent specialist referral clinic. Age (grouped by decade), gender identity, sociodemographic, and mental health conditions
were recorded. Of 895 TGD individuals, 128 (14.3%) had a non-binary gender. Proportions differed by clinical setting; 30.4%
of people attending the adult primary care clinic, 7.4% attending the adult endocrine specialist clinic, and 8.0% attending the
pediatric clinic identified as non-binary. A total of 29% of people in the 21-30-year-old age-group had a non-binary gender
identity, higher than all other age-groups. Compared to TGD people with a binary gender identity, non-binary people had
lower rates of gender-affirming interventions, and a higher prevalence of depression, anxiety, and illicit drug use. Tailoring
clinical services to be inclusive of non-binary people and strategies to support mental health are required. Further research to
better understand health needs and guide evidence-based gender-affirming interventions for non-binary people are needed.

Keywords Transgender - Transsexualism - Gender identity - Gender dysphoria - Non-Binary

Introduction

Gender variance, or gender nonconformity is an umbrella
term used to describe gender identity, expression, or behavior
that falls outside of culturally defined masculine or feminine
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norms. In population-based studies, gender variance is esti-
mated to occur in up to 4.6% of the general population (Ahs
et al., 2018; Kuyper & Wijsen, 2014; Meerwijk & Sevelius,
2017; Van Caenegem et al., 2015; Zucker, 2017). As Western
society’s traditional concepts of gender have been challenged
and evolved, the idea that there are many gender identities has
been increasingly recognized. Consistent with this, it is now
apparent that many trans and gender diverse (TGD) individu-
als have a gender identity that is not binary (male or female),
but instead falls in-between, outside or beyond the gender
binary (Richards et al., 2016; Thorne, Yip, Bouman, Mar-
shall, & Arcelus, 2019). While the term non-binary can be
used as a gender identity marker in itself, it is often used as an
umbrella term—similar to genderqueer—that encompasses
many gender identities that are temporarily or permanently
neither exclusively masculine nor feminine (Koehler, Eyssel,
& Nieder, 2018). This includes but is not limited to identities
such as “agender” where someone does not identify them-
selves as having a particular gender, “gender fluid” where
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one’s gender fluctuates, and non-binary “transmasculine” (or
“transfeminine”’) where one does not identify as entirely male
(or female), but identifies closer to the male (or female) end
of the gender spectrum. We use the term non-binary in this
article as an umbrella term to cover all gender identities that
are not exclusively male or female.

The rapid rise in TGD individuals seeking health care
over the past decade has been extensively documented and
publicized worldwide (Ahs et al., 2018; Arcelus et al., 2015;
Cheung et al., 2018; Delahunt, Denison, Sim, Bullock, &
Krebs, 2018; Ewald et al., 2019). A less well known and
more recent trend is an increase in the proportion of individu-
als presenting with a non-binary gender identity (Aparicio-
Garcia, Diaz-Ramiro, Rubio-Valdehita, Lopez-Nunez, &
Garcia-Nieto, 2018; Twist & de Graaf, 2019). There are a
wide range of estimates of non-binary people which relate
to generational differences and methodology. In the past,
cohort studies of TGD individuals have demonstrated a
predominance of transgender females (male-to-female) fol-
lowed by transgender males (female-to-male) with few hav-
ing non-binary identities (Gooren, Giltay & Bunck, 2008;
van Kesteren, Asscheman, Megens, & Gooren, 1997). More
recent surveys within the TGD community, specifically in
people who identified with a gender that differed from their
sex assigned at birth, revealed a much higher relative pro-
portion of non-binary identities. A 2018 United Kingdom
community survey of over 14,000 TGD people found almost
52% had a non-binary gender identity (Government Equali-
ties Office, 2018) and the Canadian Trans Youth Health Sur-
vey involving 839 TGD participants found 41% identified
as non-binary (Clark, Veale, Townsend, Frohard-Dourlent,
& Saewyc, 2018). Up to 30% of TGD people attending our
Australian primary care gender clinic now identify as non-
binary (Cheung et al., 2018).

Despite this trend and the increasing visibility of people
with non-binary identities in society, it remains unclear how
people who have a non-binary gender identity differ from
TGD people with a traditional binary identity. There is a
lack of understanding of the unique health needs of people
with non-binary identities or how to respectfully interact
with them (Liszewski, Peebles, Yeung, & Arron, 2018). An
online TGD community survey in Germany has suggested
that those with a non-binary identity are younger in age than
those with a binary identity (Koehler et al., 2018) which may
be related to evolving terminology and societal acceptance
in recent years. In addition to potential age or generational
differences, non-binary people have been shown to receive
less support from family and friends, and experience greater
isolation and cyberbullying compared with other TGD people
(Aparicio-Garcia et al., 2018) and may struggle to navigate
a medical system which has been traditionally based upon
binary transgender identities to access necessary gender-
affirming interventions (Bradford et al., 2019). These factors
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may predispose to poor mental health among people with
non-binary identities with potential to exacerbate already
high rates of depression and anxiety in the TGD community
(Cheung et al., 2018). Moreover, some people with non-
binary identity may request partial masculinization or femi-
nization to align their physical characteristics with their non-
binary gender identity (Beek, Kreukels, Cohen-Kettenis, &
Steensma, 2015). Certainly, people with non-binary identity
have reported less hormonal and surgical treatments and were
less likely to desire gender-affirming surgery than compared
with TGD people with a binary gender identity (Koehler
etal., 2018). The reasons for this are unclear but might relate
to inability to access care or gender binarism, due to pre-
conceived ideas from health care professionals of how TGD
people should transition from one gender to another (Monro,
2019). Studies do not consistently demonstrate worse mental
health outcomes among non-binary people. A study of 677
youth found that non-binary people were, in fact, less likely
than binary TGD people to report suicidality, anxiety, and
depression, and had higher levels of life satisfaction (Rimes,
Goodship, Ussher, Baker, & West, 2019).

Given the inconclusive findings about non-binary people
and an evolving social and health landscape, in order to guide
the provision of gender-affirming care for individuals with
a non-binary gender identity, we aimed to better understand
the characteristics of people with non-binary compared with
binary identities in relation not only to basic sociodemo-
graphic information, but also mental health problems and
access to medical services. We hypothesized that individu-
als identifying as non-binary would: (1) be younger (given
recent changes in societal understanding of gender), (2) have
a higher prevalence of depression and anxiety, and (3) be
less likely to receive medical intervention compared with
individuals who identify with a binary transgender identity.

Method
Participants and Procedure

A retrospective audit of de-identified electronic medical
records was performed of new consultations for gender dys-
phoria across three separate clinical settings in metropolitan
Melbourne, Australia: (1) Equinox Gender Diverse Health
Centre, an adult primary care general practice clinic which
provides gender-affirming hormone therapy in addition to
general medical care, (2) an adult endocrine specialist clinic
(where patients are referred from primary care physicians
for gender-affirming hormone therapy), and (3) the Royal
Children’s Hospital Gender Service (RCHGS), a statewide
pediatric tertiary referral clinic for TGD children and ado-
lescents under the age of 18 years. In Australia, primary care
general practitioners are the first point of medical care for the
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community and play a central role in delivery of health care.
Given the need for a general practitioner’s referral to attend
a specialist service, the adult endocrine clinic is a second-
ary referral service which typically attracts more complex
patients (i.e., individuals with comorbidities) for whom the
primary care physician requests specialist input to manage
their gender-affirming hormone therapy.

Measures

Only age at presentation and gender identity category (binary
or non-binary) was available for the pediatric group. New con-
secutive consultations between 1 January 2011 and 31 Decem-
ber 2016 were analyzed. As the primary care clinic only com-
menced on 22 February 2016, data were analyzed for the first
12 months of operation until 22 February 2017. The study was
approved by the Austin Health Human Research Ethics Com-
mittee (LNR/17/Austin/102) and the nature of the study did not
necessitate informed consent.

Electronic medical records were reviewed collaboratively
by two co-authors J. W. and D. C. and de-identified data were
recorded. For the adult primary care and endocrine specialist
clinics, sociodemographic and clinical data were extracted
from electronic medical records obtained from consultation
progress notes, and specialist correspondence as available.
Gender identity and pronouns in use were self-reported on
self-designed intake forms (question stated ‘“Please indi-
cate your gender identity/expression” with options to circle
including female, male, trans, sistergirl, brotherboy, gender-
queer, trans feminine, trans woman, trans masculine, trans
man, non binary, prefer not to say, and/or “other (please
specify)” with a free text section) used for all individuals at
the primary care clinic, but gender identity was obtained from
medical records for the pediatric and adult specialist clinics.
As this was a retrospective file audit, the coding of gender
identity for pediatric and adult specialist clinics was based
on clinician notes, with patients self-reporting their gender
identity. Age at presentation (grouped by decade), binary
or non-binary gender identity, and birth-assigned sex were
recorded. Those who had an unassigned gender identity were
excluded. Binary gender identity was defined as identification
as either male (including trans male, trans man, transgender
male, and female-to-male) or female (including trans female,
trans woman, transgender female, and male-to-female). All
other identities were grouped as non-binary. While there are
many gender identities, and non-binary is a gender identity in
itself, for the purposes of this analysis, the term non-binary
was used as an umbrella term to include all identities outside
of the binary. Employment status, educational attainment,
current smoking, hazardous alcohol intake (> 2 standard
drinks per day), current illicit drug use, history of homeless-
ness, mental health morbidities as well as previous suicidality

were also recorded based upon diagnoses entered by treating
clinicians into the medical records.

Statistical Analyses

Statistical analyses were performed using R (v3.5.1; R Foun-
dation for Statistical Computing). The patient’s sociodemo-
graphic and mental health characteristics were reported as
frequencies and percentages for categorical variables, with
associations between each characteristic and gender (non-
binary vs binary) examined using 4 test or Fisher’s exact test
where appropriate. The analyses were corrected for multiple
testing using the Bonferroni method. A logistic regression
was performed to estimate the likelihood of identifying as a
non-binary gender, compared to binary, across age groups.
For all analyses, the significance level was set at 5%.

Results

A total of 902 new consultations were examined (adult pri-
mary care clinic n =257, adult specialist endocrine n =283,
pediatric n=362). The sociodemographic and clinical char-
acteristics of the adult groups have been previously reported
(Cheung et al., 2018). Seven individuals with an unassigned
gender identity were excluded. A total of 895 individuals (age
range 4-74 years) had data available for analysis of age dis-
tribution. A total of 533 individuals (age range 1674 years)
had clinical characteristics data available.

Non-Binary Gender Identities

Of 895 individuals, 128 (14.3%) reported a non-binary gen-
der identity. Of these 128, 83 (64.8%) were birth-assigned
female, 40 (31.3%) were birth-assigned male, and 5 (3.9%)
preferred not to disclose their birth-assigned sex. Notably, the
proportion of individuals with a non-binary identity varied
depending on the clinical setting: with 30.4%, 7.4%, and 8.0%
of patients identifying as non-binary at the adult primary care
clinic, the adult endocrine specialist clinic, and the pediatric
clinic, respectively. The range of non-binary gender identi-
ties and pronouns in use for the 99 adult individuals who
attended the primary care and endocrine specialist clinics
are listed in Table 1.

Age Distribution

People aged 21-30 years had the highest percentage of indi-
viduals with a non-binary gender identity (29.0%) compared
with other age-groups (global test p value for age from logis-
tic regression p <.001). The proportion of individuals with
anon-binary gender identity was 8.1% in those < 21 years of
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Table 1 Gender identities and preferred gender pronouns of study
participants

Gender identity® n (%)
Agender 3(3.0%)
Androgynous 2 (2.0%)
Bigender 1(1.0%)
Female 2 (2.0%)
Gender neutral 1(1.0%)
Gender fluid 2 (2.0%)
Mx 8 (8.1%)
Non-binary/Genderqueer 68 (68.7%)
Trans 15 (15.2%)
Transfeminine 10 (10.1%)
Transmasculine 6 (6.1%)
Trans male/Trans man 3(3.0%)
Other® 2 (2.0%)
Preferred not to say 2 (2.0%)
Unknown 6 (6.1%)
Pronoun used

They 63 (63.6%)
She 9(9.1%)
He 6 (6.1%)
They, She 6 (6.1%)
They, He 2 (2.0%)
They, She, He 2 (2.0%)
Name 2 (2.0%)
Other® 2 (2.0%)
Unknown 7 (7.1%)

Individuals were allowed to indicate more than one gender identity,
and thus, gender identities do not sum to 100%

"Other=Bakla (n=2)
¢Other=Ze/Hir (n=1), En/En/Enself (n=1)

age, 14.7% in people aged 31-40 years, and 3.0% in people
aged 41 years and over.

Sociodemographic and Mental Health
Characteristics

People with non-binary identities had a higher prevalence
of a current diagnosis of depression and anxiety than TGD
people with a binary gender identity but not other mental
health conditions nor suicidality (Table 2). People with non-
binary identity also had higher rates of current illicit drug use
without any significant difference in smoking or hazardous
alcohol use compared with binary identities. There was no
significant difference in employment status, previous home-
lessness, or educational level attained. Of those who had
non-binary identities (n =99), there was no difference in any
characteristic outlined in Table 2 when comparing those who
were birth-assigned male compared to birth-assigned female.
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Gender-Affirming Treatments

There were significantly fewer individuals with non-binary
gender identity undergoing gender-affirming hormone ther-
apy (53 of 99; 53.5%) than those with binary gender iden-
tity (399 of 434; 91.9%) (y*=89.28; Bonferroni adjusted p
value =.0001). Gender-affirming surgical procedures had
been undertaken by 14 of 99 (14.1%) of people with non-
binary identities, fewer than people with binary identities
(4> =14.25; Bonferroni adjusted p value for any surgical pro-
cedures =.0027). Mastectomy (7= 11) was the most common
surgical procedure among people with non-binary identities
followed by orchiectomy (n=1), breast augmentation (n=1),
and laryngeal surgery for voice alteration (n=1).

Discussion

This large cross-sectional study involving TGD adolescents
and adults attending gender clinics in Australia found that
overall 14.3% of individuals reported a non-binary gender
identity, but the highest proportion were seen in those attend-
ing primary care clinics (30.4%). People in their third decade
had the highest percentage of individuals with a non-binary
gender identity compared to other age-groups. People with
non-binary identity had a higher prevalence of having a cur-
rent diagnosis of depression, anxiety, and illicit drug use as
well as lower rates of hormonal and surgical interventions
than TGD people with a binary gender identity.

Non-Binary Gender Identities

Rather than transitioning from one binary gender role to
another, people with a non-binary gender identity identify out-
side of the gender binary, and may express a combination of
masculinity and femininity or neither in their gender expres-
sion. There are few research reports on the prevalence of non-
binary identities in the literature, likely in part related to the lack
of capture of non-binary or genderqueer as a gender identity
option in historical studies. If non-binary or “other” is not listed
as an option for gender, then this subgroup of the TGD popu-
lation will not be visible (Twist & de Graaf, 2019). The large
2008 U.S. National Transgender Discrimination Survey, a non-
clinical sample involving 6450 trans and gender diverse people,
found that 13% reported a non-binary identity (selecting the
option “a gender not listed here”) with the most common term
specified as “genderqueer”(Harrison, Grant, & Herman, 2012).
As compared to our clinical sample, this non-clinical survey is
notably more inclusive of people that may have decided against
treatment or engagement with our health services (Eyssel, Koe-
hler, Dekker, Sehner, & Nieder, 2017). Of this group, 73% were
birth-assigned female, which is similar to the predominance
of birth-assigned females observed in our study and in others
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Table 2 Sociodemographic and
mental health characteristics

of patients at adult primary
care clinic and adult endocrine
specialist clinic

Characteristic Binary (n=434) Non-binary (n=99) Ve Bonferroni
n (%) n (%) adjusted p
value

Unemployment 0.23 ns
Employed/student 343 (79.0) 81 (81.8)
Unemployed 91 (21.0) 18 (18.2)

Experienced homelessness 2.02 ns
No 149 (34.3) 28 (28.3)
Yes 41 (94) 14 (14.1)

Tertiary education attainment 0.50 ns
No 111 (25.6) 25(25.3)
Yes 121 (27.9) 35(35.4)

Previous suicide attempt 4.03 ns
No 171 (39.4) 31(31.3)
Yes 41 (94) 16 (16.2)

Depression 10.33 0172
No 207 (47.7) 29 (29.3)
Yes 227 (52.3) 70 (70.7)

Anxiety 29.12 <.0001
No 284 (65.4) 35(35.4)
Yes 150 (34.6) 64 (64.6)

Bipolar disorder N/A ns
No 419 (96.5) 96 (97.0)
Yes 15 (3.5) 3(3.0)

Post traumatic stress disorder 1.20 ns
No 417 (96.1) 92 (92.9)
Yes 17 (3.9) 7(7.1)

Borderline personality disorder 0.81 ns
No 408 (94.0) 90 (90.9)
Yes 26 (6.0) 9(9.1)

Obsessive compulsive disorder N/A ns
No 425 (97.9) 96 (97.0)
Yes 9(2.1) 3.0

Eating disorder 5.30 ns
No 425 (97.9) 92 (92.9)
Yes 9(2.1) 7(7.1)

Illicit drug use 9.22 .0340
No 157 (36.2) 41 (41.4)
Yes 54 (12.4) 34 (34.3)

Hazardous alcohol intake 0.002 ns
No 336 (77.4) 75 (75.8)
Yes 41 (94) 10 (10.1)

Current smoking 1.71 ns
No 296 (68.2) 62 (62.6)
Yes 100 (23.0) 30 (30.3)

Hormonal therapy 89.28 <.0001
No 35(8.1) 46 (46.5)
Yes 399 (91.9) 53(53.5)

Gender-affirming surgery 14.25 .0027
No 286 (65.9) 85 (85.9)
Yes 148 (34.1) 14 (14.1)

N/A =not applicable (Fisher’s exact test performed due to low counts). The number [n (%)] varies between
variables due to missing data. Diagnoses are based upon those listed by treating clinicians into th e medi-
cal records. Of those who had non-binary identities (n=99), there was no difference in any characteristic

based on birth-assigned sex
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including adolescent studies (Koehler et al., 2018; Twist & de
Graaf, 2019). While both birth-assigned males and females
have non-binary gender identities, reasons for a relative higher
proportion of birth-assigned females reporting non-binary
identity is unclear. Notably, clinical characteristics based on
birth-assigned sex were no different among those with non-
binary identities.

The disproportionately greater number of individuals with
a non-binary gender identity (30.4%) in our community-
based primary care clinic compared to the specialist clinics
(7.4% in adult and 8.0% in pediatric) suggests that there may
be higher numbers of people with non-binary identities in
the general TGD community as opposed to those attending
specialist secondary or tertiary care facilities. The findings
may well be related to bias of greater numbers of people
with non-binary identities accessing the primary care clinic.
Alternatively, the overall 14.3% of TGD people with a non-
binary identity may be an under recognition of the propor-
tion of people with non-binary gender identity in the TGD
community. Methodology of recording gender may also play
a role in under detecting prevalence; rather than absolute
specifications of gender identity terms as we used in this
study, a visual analog scale of masculinity or femininity may
allow greater expression of one’s gender. If presented with
visual analog scales of masculinity and femininity, even TGD
people who identify with a binary gender typically do not
identify as 100% masculine or feminine (Twist & de Graaf,
2019). From a clinical perspective, people with non-binary
or genderqueer identities have reported narratives of misun-
derstanding and disrespect by health care providers, and often
were pressured to assume a binary transgender identity in
order to receive care (Lykens, LeBlanc, & Bockting, 2018).
Future research inclusive of the breadth and fluidity of gender
identity is needed to understand how best to capture and meet
the care needs of people with non-binary gender identities.

Age Distribution

While a concept of gender is often formed in the early child-
hood years between the ages of 3 and 5 (Ruble et al., 2007),
understanding the implications of one’s gender is a process
which may extend into adulthood and beyond. In an attempt to
understand their social surrounds and relate to other members
of their group, children begin to adhere to gender stereotypes
and begin to incorporate their concept of gender into their own
identity (Martin & Ruble, 2004). A relatively rigid concept of
gender develops in early school years which may be related to
being surrounded by a stereotypically binary view of gender
in society (Martin & Ruble, 2004). As cognition, language,
and maturity develop over time, a more critical exploration of
gender and identity is likely to develop throughout adolescence
and youth, particularly in recent years, as traditional gender
stereotypes in society are increasingly being challenged. This
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may well account for our observation that the proportion of
young people identifying with a non-binary gender peaks in
young adulthood (ages >20-30). Explanations for the relatively
fewer people in older age groups who reported a non-binary
identity require further study, but we postulate that more tra-
ditional views of gender as a binary may have prevailed in the
past without common language or concepts to describe non-
binary identity.

Furthermore, historical criteria for the diagnosis of gen-
der identity disorder or gender dysphoria in order to access
gender-affirming interventions have been binary focused,
requiring individuals to have real life experience living as
“the opposite sex” (Bockting, 2008). This is supported by
reports that non-binary people have been pressured to pro-
vide a binary transgender identity to access care (Lykens
etal., 2018).

Mental Health

TGD people as a whole already have extremely high rates
of depression and anxiety, far higher than population preva-
lence rates, and higher than other mental health conditions
such as eating disorders (Cheung et al., 2018; Australian
Bureau of Statistics, 2018; Kennedy et al., 1994). Notably,
it can be challenging to disentangle depression from anxiety
with about 85% of patients with depression also experienc-
ing symptoms of anxiety, while comorbid depression occurs
in up to 90% of patients with anxiety disorders (Gorman,
1996-1997). Nonetheless, it remains alarming that the non-
binary subgroup of TGD people have an even higher rate
of depression and anxiety compared to those with binary
identities. While we can postulate that stigma, lack of under-
standing and acceptance in the broader society of non-binary
gender identities contribute to mental health morbidities as
has been previously suggested (Aparicio-Garcia et al., 2018),
the high rates of depression and anxiety detected are likely
multifactorial. An inability to access health care likely con-
tributes and prior studies have shown lower rates of health
care utilization including lower rates of being up-to-date in
annual wellness visits (Reisner & Hughto, 2019). Many gen-
der services traditionally have binary treatment pathways,
often requiring people to live as the opposite sex or undergo
hormonal therapy prior to accessing gender-affirming sur-
gery. These pathways are unlikely to suit people with non-
binary identities and form a barrier to accessing necessary
treatments to relieve a person’s dysphoria, depression, and
anxiety. Greater understanding of individual narratives from
health care providers are required. We did not observe an
elevated rate of attempted suicide compared to those with
binary gender identities, but this may be a limitation of data
collection methods used in this study. In non-clinical popula-
tions, suicidal ideation has been reported in a meta-synthesis
to be lowest among those who are gender non-conforming
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compared to trans female or trans male identities (Adams,
Hitomi, & Moody, 2017).

The higher rates of illicit drug use observed in our study
may represent an attempt to alleviate psychological distress
and be a sign of unmet mental health needs (Smith et al.,
2017). Higher rates of discrimination and major depression
have been reported as being associated with illicit drug use
(Carliner, Sarvet, Gordon, & Hasin, 2017; Choi, DiNitto,
Marti, & Choi, 2016). Studies have suggested that in those
with both depression and substance use, treatment of the
depression often helps to alleviate the substance use disor-
der as well (Deas & Brown, 2006). Negative experiences
among non-binary people in accessing health care (Lykens
et al., 2018) may limit the engagement of non-binary people
in mental health treatment programs which may potentially
be improved with inclusive gender-affirming environments.

Gender-Affirming Treatments

Fewer non-binary people undergo medical or surgical inter-
vention compared to binary TGD people (Koehler et al.,
2018; Nieder, Eyssel, & Kohler, 2019). This can be attributed
to a number of factors. Firstly, gender clinics have tradition-
ally adhered to strict protocols for accessing hormonal and
surgical gender-affirmation treatments which require indi-
viduals to have demonstrated a stable and consistent gender
identity over time with a binary-focused treatment practice
(Coleman et al., 2012). This, however, is inconsistent with
the way some non-binary people (such as those who are gen-
derfluid) experience their gender. Non-binary people vary
greatly in their desires for medical and surgical intervention,
including requests for partial masculinization or feminization
to align their physical characteristics with their non-binary
gender identity (Beek et al., 2015). Factors such as fear of dis-
crimination or lack of health care provider understanding of
non-binary identities may present barriers to non-binary peo-
ple being able to access the health care they desire (Bradford
et al., 2019; Monro, 2019; Zwickl et al., 2019). In addition,
non-binary individuals may be less likely to access transgen-
der health services due to inherent less gender incongruence
and more body satisfaction (Jones, Bouman, Haycraft, &
Arcelus, 2019). Non-binary people may not desire mascu-
linization or feminization and may affirm their non-binary
gender identity in other ways, including chest binding, cloth-
ing, and change of name and pronouns.

Importantly, some non-binary people will seek masculin-
izing or feminizing hormone therapy in a similar pathway to
a binary trans man or trans woman, but for others, they may
desire a lower dosage of hormone therapy or to use hormone
therapy for a short, fixed period of time to achieve particu-
lar irreversible changes (such as voice lowering with testos-
terone therapy) (Vincent, 2019). Some non-binary people
who often have higher levels of body satisfaction, may not

desire hormonal therapy but require gender-affirming sur-
gery (such as chest reconstructive surgery or mastectomy) to
align their physical characteristics with their affirmed gender
which may challenge traditional gender transition treatment
pathways (Jones et al., 2019). While identity (binary versus
non-binary) has a significant impact on the way people make
sense of their bodies and what gender-affirming treatments
they seek, further research should seek to unravel the reasons
for differences observed such as whether there are differences
between those that have accessed surgery compared to those
that are yet to access.

Extensive discussions and considerations about individual
desires and potential effects of interventions is required, in
addition to the unknown long-term physical effects (such as
low-dose treatments on bone health). Greater empathy for
diversity in experienced gender and individual narratives will
aid provision of a tailored, balanced approach to reduce bar-
riers and binaries to gender-affirming care (Vincent, 2019).
Further research incorporating gender non-binary patients
are necessary to enable the development of treatment pro-
tocols and clinical guidelines to effectively guide the provi-
sion and monitoring of gender affirming interventions in this
group of patients.

Limitations

There were several limitations to this study. The first is inher-
ent to our retrospective cross-sectional design, since data
were gathered from medical records, which meant that sev-
eral parameters were based on self-reported clinical history
or missing. The methodology may well have contributed to
underreporting of individuals with non-binary gender iden-
tity and underreporting of attempted suicide, particularly
in comparison with non-clinical samples. We did not have
detailed information on the pediatric cohort, nor did we have
information regarding social supports, or contributing factors
to the increased rates of mental health morbidities observed.
Electronic medical records were reviewed collaboratively by
two co-authors; JW who reviewed the adult records and DC
who reviewed the child and adolescent records, and cod-
ing was not reviewed independently. Finally, our results are
only representative of a specific clinical sample of treatment-
seeking gender non-binary individuals presenting to gender
clinics and may not be generalizable to the wider community
of non-binary individuals who do not access the types of
clinical services assessed, or any services. Indeed, prospec-
tive studies are needed to further characterize the gender non-
binary population and to confirm the differences in health and
psychosocial disparities observed between gender non-binary
individuals and TGD people with binary identities. None-
theless, as there is a scarcity of research incorporating gen-
der non-binary individuals, this large cohort of non-binary
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people provides important descriptors which may guide clini-
cal service delivery.

Conclusion

At present, non-binary identities are most frequently reported
in young adults and those with non-binary identities are more
likely to have mental health morbidities and use illicit sub-
stances. With increasing societal acceptance and challenging
of conventional gender stereotypes, it is likely that there will be
a substantial increase in the number of non-binary individuals
presenting to clinical services seeking gender-affirming treat-
ment in the future. Tailoring clinical services and research to be
inclusive of non-binary people is required which will hopefully
improve community confidence to be open about non-binary
gender status and foster pride and positivity about individual-
ity. Enabling visibility is critical and policymakers and health
care providers need to ensure non-binary people are validated,
affirmed and captured in data collection.
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1 | INTRODUCTION

Transgender (trans) including those who identify as gender diverse
(TGD) is an umbrella terms for people whose gender identity or gender

expression is different from what is typically associated with their sex

Abstract

Objective: An increasing number of trans and gender diverse (TGD) individuals are
seeking gender-affirming hormone therapy for gender transition. Little is known
about the levels of training, experience and confidence of endocrinologists in provid-
ing care and lack of training and experience is a potential barrier to individuals seek-
ing appropriate and timely health care. We aimed to assess the level of training and
confidence of Australian endocrinologists and trainees in the endocrine management
of trans and gender diverse individuals in a representative sample.

Design: Endocrinologist and trainee members of the Endocrine Society of Australia
were invited to participate in an anonymous 14-item survey. Of the 545 members,
147 clinicians (95 adult endocrinologists, 2 paediatric endocrinologists and 50 endo-
crinology trainees) responded.

Results: When presented with a scenario regarding commencement of gender-
affirming hormone therapy, only 19% felt confident providing clinical care to TGD
individuals. Compared to other areas of endocrinology, 75% felt less or not at all con-
fident in commencing hormone therapy in a TGD patient. No training in transgender
medicine during medical school or during their endocrinology training was reported
by 96% and 60%, respectively. There were significantly higher levels of confidence
in all aspects including performing a consultation in those who had previously seen a
TGD patient. The desire for more training was high (91%).

Conclusions: These results highlight the shortfall in training in TGD health care amongst
endocrinologists and show that prior clinical experience is associated with higher levels
of confidence. Medical schools and endocrinology fellowship training programmes will

need to adapt to meet the increasing demand for quality TGD health services.

KEYWORDS

Australia, education, endocrinologist, gender diverse, survey, trainees, training, transgender

assigned at birth.! There is increasing recognition that gender exists
on a spectrum rather than a male/female binary. Gender-affirming
hormone therapy (formerly referred to as cross-sex hormone therapy)
is used to align a person's physical characteristics with their gender

identity. The goal is to alleviate gender dysphoria, the distress many
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TGD individuals experience when their gender identity is markedly and
persistently incongruent from their birth-assigned sex.? An estimated
0.6%-1.2% of the population identifies as TGD,%? and there is increas-
ing demand for trans and gender diverse health care in Australia.®”
Between 56% and 75% of transgender individuals have clin-
ically diagnosed depression, and 48% have attempted suicide,
rates far higher than the general population.7'10 Timely access to
hormone therapies is associated with better psychological func-
tioning and less anxiety, depression and gender dysphoria.t**®
Typically, feminization is achieved with oestradiol as well as sup-
pression of endogenous sex hormones with gonadotropin-releas-
ing hormone analogues or antiandrogen agents. Testosterone is
used to promote masculinization. Endocrinologists have experi-
ence in prescribing hormone therapy and therefore often oversee
this process. There are international transgender health guidelines

1,14

to guide prescribing practitioners,”*" and the importance of gen-

der-affirming hormone therapy is acknowledged by Endocrine so-
cieties worldwide.t11215

Despite this, significant barriers exist in TGD health care. A
2010 United States (US) study revealed 19% TGD individuals re-
ported being refused medical care due to their transgender or
gender nonconforming status'® and a subsequent US survey in-
volving 350 TGD people reported that 31% needed, but were
not receiving, hormone therapy.’” A 2015 survey of an Australian
gender service found that the most commonly cited negative
aspect of the clinic was the long waiting time to receive an
appointment.t®

Inability to find doctors who will provide gender-affirming care is a
major concern for the TGD community.”*® This may stem from inade-
quate training as international studies show that adequacy of training
of endocrinologists in managing TGD individuals is Iacking.ls‘20

Assessing levels of training and confidence of doctors are
important to guide change, and this has so far never been as-
sessed in the Australian context. We therefore aimed to assess
the amount of training and confidence of endocrinologists and
advanced trainees in providing gender-affirming hormone ther-
apy. We hypothesized that Australian endocrinologists receive
insufficient training in TGD care and that there is a desire for
further education. Given the increasing demand for transgender
health services, we intend to use data collected to contribute
to evidenced-based improvements in the design of training re-
sources and ultimately improve health service provision for the
TGD community.

2 | METHODS

This anonymous 14-item online survey of training needs in transgen-
der health was developed by four clinical endocrinologists with ex-
pertise in this area. Authors drew from other relevant published
studies when designing this survey.!”?! The survey was open to

Australian endocrinologists and endocrine advanced trainees

between 1 June 2017 to 31 December 2017. The survey preamble
and questions are included in full in Appendix 1.

All clinical members of the Endocrine Society of Australia, the
main professional body for practicing endocrinologists (451 en-
docrinologists and 94 advanced trainees), were invited to com-
plete the survey via a link to an online survey platform provider
(SurveyMonkey). The survey was advertised via email in the
Endocrine Society of Australia member bulletin and to attendees at
an endocrine advanced trainee lecture series.

Univariate analysis using Cochran-Armitage test was used to
compare the level of confidence in managing TGD individuals be-

tween Endocrinologists who had seen a TGD individual to those who

TABLE 1 Survey participant demographics

Characteristic Number (%)
Male gender 50 (34.0%)
Female gender 97 (66.0%)
Other 0 (0%)
Australian State or Territory of residence
Australian Capital Territory (ACT) 1(0.7%)
New South Wales (NSW) 24 (16.3%)
Northern Territory (NT) 1(0.7%)
Queensland 7 (4.8%)
South Australia (SA) 17 (11.6%)
Tasmania 2 (1.4%)
Victoria 72 (49.0%)
Western Australia (WA) 23 (15.7%)
Occupation
Adult Endocrinologist 95 (64.6%)
Paediatric endocrinologist 2 (1.4%)
Endocrine Trainee 50 (34%)
Main place of practice
Hospital-Tertiary 110 (74.8%)
Hospital Nontertiary 8(5.4%)
Private clinic 26 (17.7%)
Other 3(2.0%)
Number of TGD individuals ever seen
None 21 (14.3%)
1-4 73 (49.6%)
5-9 24 (16.3%)
10-19 15 (10.2%)
>20 14 (9.5%)
Number of TGD individuals are currently under their care
None 95 (64.6%)
1-4 35 (23.8%)
5-9 4(2.7%)
10-19 5(3.4%)
>20 8(5.4%)
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had not, and between endocrinologists who had read the Endocrine
Society guidelines to those who had not.

The study was approved by the Austin Health Human Research
Ethics Committee (HREC/17/Austin/372).

2.1 | Demographics

Demographic data of respondents were obtained, including gen-
der, age range, state or territory of practice, type of endocrine
specialist (adult, paediatric, trainee, other) and main place of prac-
tice (tertiary hospital, nontertiary hospital, private clinic, or other).
Caseload (number of transgender patients currently treating) and
experience (number of transgender individuals ever treated) was

also obtained.

2.2 | Level of confidence

Participants were provided with a straightforward scenario to as-
certain if they would be willing to prescribe hormone treatment
for an individual with confirmed gender dysphoria (see Appendix
1). Clinicians were then asked to rate their level of confidence in
undertaking a consultation with a TGD individual, including taking
a history, as well as prescribing and monitoring gender-affirming
hormone therapy (please note this was formerly known as cross-
sex hormone therapy, which was the terminology used in the sur-
vey but has since been superseded based on community feedback
and will be referred to as gender-affirming hormone therapy in

this discussion) compared with other areas of endocrinology.

2.3 | Training and experience

Prior training (as a medical student, advanced trainee or as a
qualified endocrinologist) in transgender health was quantified.
Respondents were asked to self-rate the amount of training they
had received (too much, adequate, not enough) and whether there
was a desire for further training (yes, no, unsure). Knowledge of
existing published international transgender care guidelines was

assessed.

3 | RESULTS

Of 545 clinical Endocrine Society of Australia members, there
were a total of 149 respondents (27.3%). Two were excluded as
they were neither endocrinologists nor trainees (1 nurse practi-
tioner, 1 general physician). The remaining 147 respondents in-
cluded 95 adult endocrinologists, 2 paediatric endocrinologists
and 50 endocrinology advanced trainees. Results are summarized
in Tables 1, 2 and 3.

3
WiLEY-12
3.1 | Demographics

The responders were broadly representative of the gender ratio of
Endocrine Society of Australia members (34% of responders identi-
fied as male and 66% as female. No participants selected the other/
free text gender option.). The majority of participants (52%) were
ages 30-39 years. The majority of responses came from the south-
eastern states, and the majority worked in a tertiary hospital setting
(75%). With regard to clinical experience, 14% had never seen a TGD
individual in clinical practice, and only 65% had no TGD individuals
currently under their care. Demographic data of the respondents are

shown in Table 1.

3.2 | Level of confidence
When presented with a straightforward scenario of a patient for-
mally diagnosed with gender dysphoria by a psychiatrist and re-

ferred by their GP for commencement of hormone therapy, 54% did

TABLE 2 Confidence and experience

Characteristic Number (%)

Management preferences in response to scenario
Prefer not to treat 1(0.7%)
Refer to a colleague 80 (54.4%)
Consider treating 29 (19.7%)
Feel comfortable treating 28 (19.1%)
Unsure 8 (5.4%)
NA 1(0.7%)

Confidence in trans medicine compared with other areas in
Endocrinology Performing a consultation

37 (25.2%)

62 (42.2%)

42 (28.6%)
6 (4.1%)

Not at all confident

Less confident

Reasonably confident

More confident
Taking a history

Not at all confident 20 (13.6%)
57 (38.8%)

61 (41.5%)

Less confident

Reasonably confident

More confident 8 (5.4%)
Commencing cross-sex hormone therapy

Not at all confident 69 (46.9%)

Less confident 41 (27.9%)

Reasonably confident 30(20.4%)

More confident 7 (4.8%)

Monitoring cross-sex hormone therapy

Not at all confident 56 (38.1%)
52 (35.4%)
31(21.1%)

7 (4.8%)

Less confident
Reasonably confident

More confident
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TABLE 3 Levels of training

Medical student

Training in transgender medicine as a: Number (%)
Yes 2 (1.4%)
No 136 (92.5%)
N/A 3(2.0%)
No answer given 6 (4.1%)

Characteristic

Amount of training received in transgender medicine
Too much
Adequate
Not enough

Desire for more training in treating TGD individuals
Yes
No

Endocrine trainee. Qualified endocrinologist

Number (%) Number (%)
53 (36.1%) 43 (29.3%)
85 (57.8%) 59 (40.1%)
3(2.0%) 39 (26.5%)
6 (4.1%) 6 (4.1%)
Number (%)
0 (0.0%)
18 (12.2%)
129 (87.8%)

133 (90.5%)
14 (9.5%)

Whether relevant Endocrine Society clinical practice guidelines had been read

Yes
No

not feel confident prescribing hormone therapy and opted to refer
to a colleague or gender service. Only 19% felt comfortable treating.
The large majority (75%) felt less confident or not at all confident in
commencing hormone therapy in a TGD patient compared to other
areas of endocrinology. On the other hand, almost half (46%) felt
reasonably or more confident in performing a history. Data are sum-
marized in Table 2.

To determine whether any previous clinical experience with
transgender individuals is associated with a higher level of con-
fidence, Cochran-Armitage test was conducted to compare the
confidence levels of practitioners who had seen one or more trans-
gender patient compared to those who had seen none. There was a
statistically significant difference in all aspects including perform-
ing a consultation, history taking, commencing hormone therapy
and monitoring of hormone therapy with higher levels of confi-
dence in those who had previously seen a TGD patient (P < .0001).
Additionally, there was a significantly higher level of confidence in all
areas in those who had previously read the Endocrine Society guide-
lines in this area (P < .0001) (see Appendix 2).

3.3 | Training and experience

A very low proportion (1%) reported having received had any train-
ing in transgender health as a medical student. In addition, 36%
reported receiving training in transgender health during their endo-
crinology advanced training and 29% received some training since
qualifying as an endocrinologist. Overall, 88% believed there was
not enough training in transgender medicine and 91% desired more
training. Over half (53.7%) had never read international guidelines.

Data are summarized in Table 3.

68 (46.3%)
79 (53.7%)

4 | DISCUSSION

This is the only study to assess adequacy of training of endocrinolo-
gists in managing TGD individuals in Australia, and, more specifically,
to assess if the clinical experience of having seen a TGD patient or
reading clinical guidelines was associated with higher clinician con-
fidence in providing gender-affirming care. In this national survey
involving 147 adult endocrinologists and trainees, we found that
firstly, clinicians lacked confidence when prescribing and monitoring
hormone therapy; secondly, there was a widespread lack of train-
ing in transgender medicine from student to postgraduate levels;
and thirdly, endocrinologists desired further education and training.
We also demonstrate that clinical experience with one or more TGD
patients and familiarity with the US Endocrine Society guidelines
were both associated with improved confidence to provide gender-
affirming care.

4.1 | Levels of confidence

Whilst our survey differed to those used in other studies, our
data suggest that confidence levels of Australian endocrinologists
in managing transgender individuals were even lower than their
overseas counterparts. A survey of US endocrine conference at-
tendees found that 41% felt ‘somewhat’ or ‘very’ competent to
provide transgender care.”” This compares to 33% of people in our
study that felt at least reasonably confident compared to other
areas of endocrinology.

In this study, clinical experience and awareness of published
guidelines were both associated with higher levels of confidence and

should therefore be the target of future educational interventions. It
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is important to remember that confidence does not always translate
to competence. Assessing competence would be important aspect
to address in future studies.

4.2 | Training and experience

Our findings show that less than one in five Australian endocri-
nologists and trainees who responded felt they had received suf-
ficient training with respect to initiating therapy, and more than
half preferred to refer TGD individuals to a colleague. The majority
(88%) believed they had not received enough training in transgen-
der medicine but despite this over 85% have managed at least one
TGD patient. These findings are similar to a survey of over 400 US
Endocrine Society members, which found that over 80% had never
received training in the care of TGD patients even though almost
80% had treated a TGD patient.'® Similarly, low levels of training
were reported in other specialties relevant to the TGD community
such as US plastic surgery and urology residency programmes.22 In
this study, only 36% had ever seen five or more TGD patients at any
stage and less than 12% currently had five or more TGD individuals
under their care. Adequate clinical exposure is an important as those
who had seen one or more TGD individual also had higher levels of
confidence in this area.

A likely explanation for the lack of training in TGD health in
medical schools and endocrinology training programmes is a delay
in these institutions responding to changes in clinical care needs.
Although TGD individuals have always been part of our society, the
growing awareness and increasing visibility of the community has
brought the issues they face to the forefront. Adapting the teaching
agenda of medical schools and fellowship programmes takes time,
and there is lag between identifying an area where more education
is needed and implementing practical changes to address it. Dubin et
al postulate that a lack of well-established best practice guidelines,
barriers to implementing any additional material to an already busy
medical school curricula and lack of evidence to guide the best way
to implement these changes all contribute.?

Additionally, a 2017 US survey of endocrinology fellowship pro-
gramme directors revealed there was a perceived a lack of faculty
interest or experience in transgender health care as well as lack of
training resources and lack of funding for this area.'® Our findings
lend support to the urgent need to address training gaps which could
be targeted through expected clinical exposure to TGD patients as
part of endocrine training.

4.3 | Further education

Further training was desired by 91% of our participants. In addi-
tion to implementing changes to medical school curricula, develop-
ment of a transgender education programme specifically targeted
to endocrinology trainees could address the specific training and

confidence shortfalls uncovered by this study. A 2018 US survey of
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endocrinology trainees found that lectures from visiting professors
were the most preferred method of receiving transgender health-

t.2* When asked to rate their comfort level before and

care conten
after an educational session 73% of US participants felt a single ses-
sion improved their comfort level with transgender care and 91%
felt a similar session should be mandatory in endocrinology training
programmes.24 Other desired methods of education included elec-
tive rotations, online training modules and attendance at meetings.?*

This study showed higher levels of confidence in those who
had some clinical experience in TGD health care. There are many
avenues for exposure of endocrinologists and endocrine train-
ees to TGD patients. Establishing dedicated gender clinics are one
option which would not only help to address the shortfall in ser-
vices for TGD individuals but also allow focused training rotations
for endocrinology trainees to gain valuable practical experience.?*
An alternative option to manage the rapidly increasing numbers of
TGD people seeking gender-affirming hormone therapy is to con-
sider TGD endocrine care as mainstream endocrinology. Given that
management principles with testosterone and estradiol are similar to
treatment of hypogonadism from other causes such as menopause,
this is a feasible approach.

It is also important to consider that educating all doctors, not
just endocrinologists, will have far-reaching benefits. TGD individ-
uals, like everyone, experience general health concerns. A person's
health needs may depend on their anatomy rather than their gender
identity, such as cervical screening in TGD people assigned female at
birth and prostate screening in TGD people assigned male at birth.
Practical changes such as adapting patient registration forms to
include gender options beyond the binary, using the person's pre-
ferred name and pronoun, as well as availability of appropriate non-
gendered toilet facilities are also important.25

Just over half of current endocrinologists and trainees surveyed
had never read the relevant international guidelines, and they also
had lower levels of confidence in TGD health care. However, in-
ternational guidelines do not address local differences in practice
and availability of specific medications. For example, the antiandro-
gen agent cyproterone acetate is not approved by the US FDA due
to case reports of hepatotoxicity, yet it is widely used in Europe,
Australia and elsewhere. Conversely, spironolactone is almost never
used as an antiandrogen agent in Europe but is commonly used in
United States and Australia. This provides an impetus for the de-
velopment of locally relevant resources, and in response to findings
from this survey, we have published Australian-based treatment rec-
ommendations for gender-affirming hormonal therapy.?®

4.4 | Limitations

The sample size was relatively small with 27% of Endocrine Society
of Australia members taking part in this study. However, this is
much higher than a similar US study where the response rate was
under 6%*® and higher than other comparable studies.?* Responder

bias is a consideration with a predominance responders from the
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south-eastern states, although the majority of endocrinologists and
trainees are based in these areas. There were few participants from
Northern Territory, Australian Capital Territory and Tasmania, re-
flecting the fewer practicing endocrinologists and trainees in these
areas. Itis postulated that nonresponders may be even less engaged.
Nonetheless, our results mirror those identified overseas.’®2° The
survey was advertised at national endocrinology training events,
which may explain the large number of responses from advanced
trainees. Paediatric endocrinologists are under-represented in this
cohort however the Endocrine Society of Australia is comprised of

predominantly adult endocrinologists and trainees.

4.5 | Implications and future direction
Based on our findings we recommend the following:

1. Incorporation of TGD health into medical school and endo-
crine training curricula. Training or lectures delivered should be
designed by experienced clinicians in collaboration with TGD
community members. Inclusion of community voices allows an
understanding of health issues and barriers faced by the TGD
community and the importance of respect and affirmation with
nongendered inclusive language, which is as important as the
specifics of gender-affirming hormonal therapy.

2. Clinical exposure of all endocrine trainees to TGD patients during
their training programme.

3. Improved visibility of TGD health and research at professional so-
ciety conferences and seminars to upskill endocrinologists.

4. Promotion of existing local or international guidelines on the
endocrine and related care of TGD people to trainees and
endocrinologists.

5. Further research to assess the impact of educational interven-
tions to ensure knowledge, confidence and competence in TGD
medicine increases over time.

4.6 | Conclusions

Whilst TGD community members express an inability to find doc-
tors willing to provide gender-affirming hormone therapy as a
major barrier to health care, our study suggests that this may be
related to a widespread lack of training and a lack of confidence
amongst Australian endocrinologists and trainees in the provi-
sion of gender-affirming hormone therapy. An Australian position
statement on the treatment of transgender and gender diverse
people has been developed in response to the strong desire for
increased training. In addition, a co-ordinated response from en-
docrine societies, fellowship programme directors, training provid-
ers, healthcare educators and universities in partnership with TGD
community members is urgently needed to ensure endocrinolo-
gists are confident and competent in being able to provide neces-
sary care for TGD people.
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APPENDIX 1
Transgender Care Survey: Endocrinologists and Trainees

The purpose of this study

This survey is to help us understand aspects of transgender healthcare and the levels of educations and training for Endocrinologists and
Trainees.

Taking part in this study

You must be aged over 18 to take part in this survey. By completing the following survey, you are telling us that understand the purpose of this
study, and that results will be used for research purposes. If you do not wish to take part in this project, please do not fill out the survey. All
responses are anonymous.

Further information and who to contact

The person you may need to contact will depend on the nature of your query.

Clinical contact person: Dr Ingrid Bretherton PhD Candidate

Telephone 9496 2486

Email ibretherton@student.unimelb.edu.au

If you have any complaints about any aspect of the project, the way it is being conducted or any questions about being a research participant in
general, then you may contact:

Complaints contact person

Complaints Officer (03) 9496 4090 or (03) 9496 3248 Email ethics@austin.org.au

Q1 What is your gender?

o Male

o Female

o Other (please specify)
Q2 What is your age range?

0 20-29
0 30-39
040-49
o 50-59
0 60-69
o>70
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Q3. Which Australian State do you live in?
o Australian Capital Territory
o New South Wales
o Northern Territory
o0 Queensland
o South Australia
o Tasmania
o Victoria

o Western Australia

Q4. What is your occupation?

o Adult Endocrinologist

o Paediatric Endocrinologist

o Advanced Trainee in Endocrinology
o Other (please specify)

Q5. Where is your main place of practice? (where you work the most hours during the week)
o Tertiary hospital

o0 Hospital - non-tertiary Private clinic

o Other (please specify)

For the following questions, formal training refers to lectures, tutorials, conference presentations or workshops etc

Q6. Have you ever attended any training in transgender medicine as a
Medical Student?

o Yes

o No

oN/A

Endocrinology Advanced Trainee or Medical Officer?

If you are still training, have you received any training to date (excluding today's lecture)?
o Yes

o No

oN/A

Qualified Endocrinologist?
o Yes

o No

o N/A

Q7. Overall, how would you rate the amount of training you received in transgender medicine?
o Too much

o Adequate

o Not enough

Q8. Would you like to receive more training in treating trans and gender diverse individuals?
o No

o Yes

If yes, how would you prefer this to be delivered? Seminar or Symposium at Conference, Dedicated series of lectures on transgender health,

Dinner/Lunch Meeting, Online Resources, Clinical Observation, Peer support groups
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Q9. How many trans or gender diverse individuals have you ever seen?
o None

ol-4

o 5-9

o 10-19

o >20

Q10. How many trans or gender diverse individuals are currently under your care?
o None

ol-4

o 5-9

o 10-19

o>20

Q11. Have you ever read the Endocrine Society clinical practice guidelines on treatment of transsexual individuals?
o Yes

o No

Q12. Please consider this scenario. You receive a referral from a GP to treat a 30-year-old birth assigned female who identifies as male and
has been formally diagnosed with gender dysphoria by an experienced psychiatrist. They are now seeking testosterone as cross-sex hormone
therapy. Would you

O Prefer not to treat

o Refer to a colleague or specialist gender service Consider treating

o Feel comfortable treating

o Unsure

o Not applicable - | am a paediatric endocrinologist

Q13. Compared with other areas in Endocrinology, how confident do you feel with the various medical aspects of managing trans and gender
diverse patients?
Not at all confident Less confident Reasonably confident/the same More confident
Performing a consultation with a trans or
gender diverse individual

Taking a history from a trans or gender
diverse individual

Commencing cross-sex hormone therapy

Monitoring cross-sex hormone therapy

*Q14. Would you find an online resource with Australian-based evidence-based resources beneficial? This would be aimed at assisting endocri-
nologists, GPs and other health professionals to treat individuals with gender dysphoria including suggested management of hormonal therapies,
lists of surgeons, legal resources, available gender clinics etc
o Yes
o No
o0 Somewhat
o Unsure
*Q15. What other areas (if any) of managing trans or gender diverse individuals would you like training in?

*Q16. Do you have any other comments?
Thank you very much for your responses.

*Questions with few responses or requiring free text answers excluded from analysis



10 BRETHERTON ET AL.
—I—Wl LEY

APPENDIX 2

TABLE A1 Comparison of confidence levels of practitioners when performing a consultation (question 13) who had seen one or more
transgender patient compared to those who had seen none (question 9) using Cochran-Armitage test

No. TGD Less More
individuals Not at all confident. No. Reasonably confident/the  confident. No.
Aspect of consultation ever seen confident. No. (%) (%) same. No. (%) (%) Total
Performing a consultation None 10 (48.6%) 10 (47.6%) 1(4.8%) 0 (0.0%) 21
with a trans or gender >1 27 (21.4%) 52 (41.3%) 41(32.5%) 6 (4.8%) 126
diverse individual
Total 37 (25.2%) 62 (42.2%) 42 (28.6%) 6 (4.1%) 147
P-value .0012
Taking a history from a None 6(30.0%) 11 (55.0%) 3(15.0%) 0(0.0%) 20
;‘;Zri‘jig;agle”der MEER g 14 (11.1%) 46 (36.5%) 58 (46.0%) 8 (6.4%) 126
Total 20 (13.7%) 57 (39.0%) 61 (41.8%) 8 (5.5%) 146
P-value .0010
Commencing cross-sex None 18 (85.7%) 3(14.3%) 0 (0.0%) 0(0.0%) 21
hormone therapy >1 51 (40.5%) 18 (30.2%) 30 (23.8%) 7 (5.6%) 126
Total 69 (46.9%) 41 (27.9%) 30(20.4%) 7 (4.8%) 147
P-value .0002
Monitoring cross-sex None 17 (81.0%) 3(14.3%) 1(4.8%) 0(0.0%) 21
EmenE ne sy >1 39 (31.2%) 49 (39.2%) 30 (24.0%) 7 (5.6%) 125
Total 56 (38.4%) 52 (35.6%) 31(21.2%) 7 (4.8%) 146
P-value .0001

TABLE A2 Comparison of confidence levels of practitioners when performing a consultation (question 13) who had seen one or more
transgender patient compared to those who had seen none (question 9) displayed as column wise percentages

No. TGD individuals Not at all Reasonably confident/

Aspect of consultation ever seen confident Less confident the same More confident
Performing a consultation with None 27.0% 16.1% 2.4% 0.0%

atrans or gender diverse >1 73.0% 83.9% 97.6% 100.0%

individual
Taking a history from a trans or None 30.0% 19.3% 4.9% 0.0%

gender diverse individual >1 70.0% 80.7% 95.1% 100.0%
Commencing cross-sex None 26.1% 7.3% 0.0% 0.0%

hormone therapy >1 73.9% 92.7% 100.0% 100.0%
Monitoring cross-sex hormone None 30.4% 5.8% 3.2% 0.0%

therapy >1 69.6% 94.2% 96.8% 100.0%



BRETHERTON ET AL.

WILEY-L-2

TABLE A3 Comparison of confidence levels of practitioners when performing a consultation (question 13 in those who has previously
read the relevant Endocrine society guidelines to those who had never read them (question 11) using Cochran-Armitage test

No. TGD
individuals
Aspect of consultation ever seen

Performing a consultation None
with a trans or gender >1
diverse individual

Total
Taking a history from a None
trans or gender diverse >1
individual
Total
Commencing cross-sex None
hormone therapy >1
Total
Monitoring cross-sex None
hormone therapy >1
Total

Not at all confident.

No. (%)

30 (38.0%)
7 (10.3%)
37 (25.2%)

16 (20.5%)
4 (5.9%)
20 (13.7%)

51 (64.6%)
18 (26.5%)
69 (46.9%)

44 (56.4%)
12 (17.6%)
56 (38.4%)

Less confident.
No. (%)

36 (45.6%)
26 (38.2%)
62 (42.2%)

40 (51.3%)
17 (25.0%)
57 (39.0%)

22 (27.9%)
19 (27.9%)
41 (27.9%)

26 (33.3%)
26 (38.3%)
52 (35.6%)

Reasonably

confident/the same. More confident.

No. (%) No. (%) Total

12 (15.2%) 2 (1.3%) 79

30 (44.1%) 6 (7.4%) 68

42 (28.6%) 8 (4.1%) 147
P-value <.0001

20 (25.6%) 2 (2.6%) 78

41 (60.3%) 6(8.8%) 68

61 (41.8%) 8 (5.5%) 146
P-value <.0001

5(6.3%) 1(1.3%) 79

25 (36.8%) 6(8.8%) 68

30 (20.4%) 7 (4.8%) 147
P-value <.0001

7 (9.0%) 1(1.3%) 78

24 (35.3%) 6(8.8%) 68

31(21.2%) 7 (4.8%) 146
P-value <.0001

TABLE A4 Comparison of confidence levels of practitioners when performing a consultation (question 13 in those who had previously
read the relevant Endocrine society guidelines to those who had never read them (question 11) displayed as column-wise percentages

Aspect of consultation

Performing a consultation with
a trans or gender diverse
individual

Taking a history from a trans or
gender diverse individual

Commencing cross-sex hormone
therapy

Monitoring cross-sex hormone
therapy

No. TGD individuals

ever seen

None

Not at all
confident

81.1%
18.9%

80.0%
20.0%
73.9%
26.1%
78.6%
21.4%

Less confident

58.1%
41.9%

70.2%
29.8%
53.7%
46.3%
50.0%
50.0%

Reasonably confident/

the same More confident
28.6% 16.7%
71.4% 83.3%
32.8% 25.0%
67.2% 75.0%
16.7% 14.3%
83.3% 85.7%
22.6% 14.3%
77.4% 85.7%
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Abstract: There is an increasing demand for trans and gender diverse (TGD) health services
worldwide. Given the unique and diverse healthcare needs of the TGD community, best practice TGD
health services should be community-led. We aimed to understand the healthcare needs of a broad
group of TGD Australians, how health professionals could better support TGD people, and gain an
understanding of TGD-related research priorities. An anonymous online survey received 928 eligible
responses from TGD Australian adults. This paper focuses on three questions out of that survey
that allowed for free-text responses. The data were qualitatively coded, and overarching themes
were identified for each question. Better training for healthcare professionals and more accessible
transgender healthcare were the most commonly reported healthcare needs of participants. Findings
highlight a pressing need for better training for healthcare professionals in transgender healthcare. In
order to meet the demand for TGD health services, more gender services are needed, and in time,
mainstreaming health services in primary care will likely improve accessibility. Evaluation of training
strategies and further research into optimal models of TGD care are needed; however, until further
data is available, views of the TGD community should guide research priorities and the TGD health
service delivery.

Keywords: transgender persons; gender identity; health services; health services needs and demand;
health services for transgender persons

1. Introduction

With increasing visibility of trans and gender diverse (TGD) people and increasing demand for
TGD health services worldwide [1,2], attempts are being made to design appropriate health services.
Correspondingly, there has been an exponential rise in the number of research studies published in TGD
health [3]. The TGD community has unique and diverse healthcare needs that are frequently coupled
with societal discrimination and stigma, which may impact upon the trust of health professionals as
well as overall health and well-being.

Best practice TGD health services should be community-led and co-designed with the TGD
community [4]. Previous small surveys have suggested that increased education of medical practitioners
was needed to better engage with gender diverse clients [5]. However, the TGD community is diverse,
and small, focused consumer advisory groups may not necessarily capture the views of the broader
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community. In order to guide policy direction, the design of health services and relevant research
areas for the TGD community, we aimed to understand the healthcare needs of a broad group of
TGD Australians, how health professionals could better care and support TGD people and gain an
understanding of community views on TGD-related medical research priorities.

2. Materials and Methods

This anonymous online survey of TGD Australian adults was designed to provide a platform
for the TGD community to voice their healthcare needs and priorities. Purposeful, criterion-specific
sampling was used to recruit from this minority population. Inclusion criteria were assessed via
three screening questions: a) resident of Australia; b) identification as trans or gender diverse or had
previously identified as such in the past; c) aged over 18 years.

Participants were recruited for the survey through a post on the Trans Medical Research Facebook
page. This post was shared by 275 individuals and online transgender support groups. The survey
was also promoted at several LGBTIQA+ events in Sydney and Melbourne, Australia. The survey
remained anonymous and as such, written informed consent was not obtained; however, continuation
with the survey implied informed consent. Individuals were eligible to complete the survey on one
occasion only, and duplicate responses from the same Internet Protocol (IP) address were excluded.

The study was approved by the Austin Health Human Research and Ethics Committee
(HREC/17/Austin/372). The online platform SurveyMonkey (SurveyMonkey Inc. San Mateo, California,
USA) was used to design and collect responses to the survey. The survey was available online to
respondents between 1st September 2017 and 31st January 2018. Questions in the survey covered
sociodemographic and clinical data and participants were asked to report past medical diagnoses of
various conditions and access to various types of health care providers were determined (reported
elsewhere). This paper selected three questions out of the collected data set, which allowed for open
free-text responses for qualitative analysis. These were; 1) How do you think healthcare professionals
can better support you? 2) What do you think are the two most important issues for your health, i.e., if
you could improve your health right now, what would you do? 3) Are there any areas of trans-related
medical research that you would like addressed?

The responses from all participants to each of the three survey questions were collated into three
data transcripts. One of the researchers (AW) coded the participant responses one-by-one using NVivo
qualitative data analysis software version 12 (QSR International Pty Ltd., Doncaster, Australia). Codes
were developed from the data during the coding process (i.e., codes were not previously established).
A second researcher (5Z) then independently coded the data against these codes and queries and
discrepancies in the interpretation of the codes were discussed and resolved. Using NVivo, a coding
comparison query was performed to determine the degree of agreement between the two coders.
This comparison calculated a Cohen’s Kappa value for each code’s content. The average Cohen’s
Kappa value across the different codes for each survey question was calculated, with each code given
equal weight.

3. Results

A total of 964 responses to the survey were obtained; however, after excluding participants who
did not identify as trans or gender diverse, those not living in Australia, and duplicate responses, there
was a total of 928 eligible responses to the survey. For the three questions of focus in this analysis,
763 responses were received for questions 1 and 2, (“How do you think healthcare professionals can
better support you?” and “What do you think are the two most important issues for your health, i.e., if
you could improve your health right now, what would you do?”) and 641 responses were received for
question 3 (“Are there any areas of trans-related medical research that you would like addressed?”).

Responses were received from all States and Territories in Australia. In brief, 56% of respondents
were birth-assigned females, 43% birth-assigned males, and 1% stated they were intersex. A total of
37% identified as trans female, trans feminine, trans woman or female, 36% identified as trans male,
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trans masculine, trans man or male, and 27% had non-binary gender identities. The median age of
participants was 28 (IQR 23-39). Participants were generally well-engaged with the Australian health
care system, with 80% having a regular primary care doctor.

The data from the first question “How do you think healthcare professionals can better support
you?” was encoded to 7 codes, which were then separated into two overarching themes; “Provide
Accessible Healthcare” and “Training and Professional Development” (see Table 1). The average level
of agreement between the two coders, across all codes for the first question, was high, with an average
Kappa coefficient of 0.74.

Table 1. Codebook for survey question: How do you think healthcare professionals can better
support you?

Theme Code

Improve accessibility to healthcare

Provide Accessible Care Information for the community

Training for medical professionals
Professional development

Training and Professional Development =~ Communication with the community
Need for more guidelines, research, advocacy
Positive experiences

The data from the second question “What do you think are the two most important issues for
your health, i.e., if you could improve your health right now, what would you do?” was encoded to 11
codes. Ten of the codes were separated into three overarching themes; “Accessibility and Training for
Healthcare Professionals”, “Trans-related medical intervention”, and “Health, Wellbeing and Support”
(see Table 2). One of the codes included neutral and unclassifiable responses and was not included
under any of the themes (1.7% of responses). The average level of agreement between the two coders,
across all codes for the second question, was high, with an average Kappa coefficient of 0.89.

Table 2. Codebook for survey question: What do you think are the two most important issues for your
health, i.e., if you could improve your health right now, what would you do?

Theme Code

Accessibility issues
Educate health professionals
Community building, information for the community

Accessibility and Training for Healthcare
Professionals

Transgender-related medical intervention Trans and related medical intervention

General well-being

Housing, employment, family issues

Less social discrimination, more social or community
support

Mental well-being

Other medical issues

Substance use

Health, Wellbeing and Support

For the third question, “Are there any areas of trans-related medical research that you would
like addressed?”, the data were encoded to 10 codes. Nine of the codes were separated into three
overarching themes; “Trans Medical Advancements”, “Accessibility and Standards of Care”, and
“Greater Breadth of Research and Understanding” (see Table 3). One of the codes included responses
such as “don’t know” and “nothing” and was not included under any of the themes (15.7%). The
average level of agreement between the two coders, across all codes for the third question, was high,

with an average Kappa coefficient of 0.89.
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Table 3. Codebook for survey question: Are there any areas of trans-related medical research that you
would like addressed?

Theme Code

Surgical techniques

Potential associated health issues
Hormone effects and risks
Alternative and associated treatment

Trans Medical Advancements

Accessibility
Accessibility and Standards of Care Diagnosis or treatment guidelines
Community support and communication

Adolescent issues
Adult trans research
Greater Breadth of Research and Understanding ~ Aged care
All or others
Mental health, Potential Neurodiversity association

3.1. Support Required from Healthcare Professionals: Question 1 “How do You Think Healthcare Professionals
can Better Support You?”

3.1.1. Theme 1: Training and Professional Development for Health Professionals

Almost half of participants (44.8%) indicated that knowledge around transgender issues is generally
lacking and that greater training of medical professionals around TGD health issues is paramount.

General knowledge of trans* patient care and the medical needs/concerns of transgender patients seems
to be extremely lacking amongst doctors. More education is needed.

Healthcare professionals need to access education on gender identity. The biggest barriers at the
moment are misunderstanding and lack of knowledge.

From previous experiences I think better education regarding gender diverse healthcare is needed.
Ideally it would start in medical school.

The lack of knowledge meant that many TGD people felt that to have their healthcare needs met,
they had to attend a specialist doctor or clinic, which often came with long wait times for appointments
and high costs.

Better education. I have to go to an LGBT clinic just because GPs are ignorant.

More awareness of trans issues and treatments. Currently only doctors and surgeons with proven
experience in treating trans patients seem to know what to do with us.

Correspondingly, in addition to an increase in training, just over one in five of the participants
(21.4%) reported improvements in professionalism as key. Three main issues around professionalism
were raised by participants: the use of correct name and pronouns; inappropriate and irrelevant
questions about their transgender experience, and incorrect focus on their TGD status as a cause of any
presenting mental and medical health issues.

Not assume my gender, not laugh at me when I say I need a certain type of medical care, not ask me
questions about my transgender experience/status that is irrelevant to the current concern/procedure,
ask me my pronouns, use them correctly.

If they could stop being convinced that being trans means that my unrelated physical disability is
actually just me being crazy/anxious/depressedfpsychotic/malingering, that would be excellent. I want
my healthcare professionals to use my correct name and pronouns above everything else. They don’t
need to address my trans identity unless it is directly relevant to whatever 1 am seeing them for.
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Other responses to the question “How do you think healthcare professionals can better support you?”
included provision of reliable health information such as treatment pathways, greater communication
with the TGD community as well as a desire for more guidelines, research, and advocacy.

Flag somehow that they are trans-friendly/queer-friendly, for example, with a note on their website or
a sign or sticker, that would be really helpful in helping me figure out which healthcare professionals
are safe.

Ideally healthcare professionals will let the patient lead the discussion regarding what they need. For
example, not forcing a trans* person to follow any one medical path for transition.

All registered GP’s should be sent a pamphlet on the current laws and literature about trans people.
And the pathway that they can help their trans patient get onto, hormones, surgery, etc.

Less than 5% of the participants responded to this question, by reporting they had only had
positive experiences with healthcare professionals. A willingness to listen, learn, and respect a person’s
name and pronouns were sited as integral to feeling supported.

I am lucky to have a number of GPs at the clinic I attend who are very supportive of patient-led care
and who go out of their way to ensure any additional practitioners I see will be trans-friendly. I wish
all healthcare professionals would do this.

A willingness to try and understand the thoughts and feels we go through when they haven't
encountered a trans person before. My current healthcare professionals have done this for me and that
has made me stop seeing others to see them.

3.1.2. Theme 2: Provide Accessible Care

Improving the accessibility of medical interventions to aid gender transition was a major theme
of responses to how health professionals could assist TGD people. An integral issue reported was
‘gatekeeping’; referencing a need to undertake multiple psychiatric assessments in order to be deemed
suitable for hormone treatments or surgery, which often delayed treatment and negatively impacted
mental health.

I've only ever been hurt by these gatekeepers. They have never saved me from a mistake, they have
only gotten in my way, delayed access to important interventions, and sometimes abusing their total
monopoly over my access to health care

Stop being hate keepers, making us prove ourselves and meeting your notions of trans and who
is deserving of support. Instead, collaborate with us and support us in our health and well being
aspirations.

Out-of-pocket expenses for treatments, particularly gender-affirming surgery, was frequently
reported to be prohibitive, yet such treatments were described as vital to improve mental and
general wellbeing.

I think the access to and cost to trans healthcare should be within reach of all trans Australians.

Make it more cost effective. Most of us need to get loans or tap into super to pay for surgery and that
puts a lot of monetary pressure onto us at a time when we’re at our most vulnerable.

Help to make surgery be more affordable. I really want to have genital surgery with the rod implant.
But with a price over $90000 that’s not really possible for your average person. Its not just a cosmetic
procedure as they say. It is mentally affecting my life in a big way.
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Long wait times and geographical accessibility were also raised as issues to be addressed by
healthcare professionals, as well as the lack of availability of certain treatments in Australia.

Have more professionals who specialise in the area so wait times aren’t so long.
Easier access to support. I shouldnt have to travel to a capital city to get gender support.

Better pathways towards gender confirming surgeries provided within this country instead of forcing
folks to seek the help they NEED outside of the country and putting themselves at risk to do so.

3.2. Self-Perceived Health Issues: Question 2 “What do You Think are the Two Most Important Issues for Your
Health, i.e., If You Could Improve Your Health Right Now, What Would You Do?”

3.2.1. Theme 1: Trans and Related Medical Intervention

Transgender related medical interventions were reported to be highly important to the healthcare
needs of over one third (36%) of the transgender participants. Specifically, the most common
interventions included a range of surgeries, post-surgery support, hormone replacement therapy,
speech training, and hair removal.

Top surgery for better confidence and all-round positive outlook on life.
Better post operative support regardless of where you had surgery.

Chest/respiratory and back pain issues from long-term binding that has caused damage to my chest
and back. I would need top survey ASAP to stop the damage but the waiting list is over a year long,
but then my chest could become even more damaged.

3.2.2. Theme 2: Mental and General Wellbeing

General wellbeing was reported as a key healthcare need by about one third (32.2%) of the
participants. This included quality of sleep, exercise and fitness, and a healthier diet.

Get more sleep and better sleep.
Access to post-transition support eg fitness and health (eating disorders and weight gain).

Some participants reported barriers to achieving their general wellbeing needs, such as difficulty
finding dieticians and exercising environments that are affirming and not discriminatory against
TGD people.

Find a place I feel comfortable exercising; public gyms are intimidating due to my trans status.

Be able to find exercise classes that are run by or for LGBT people so I feel comfortable and not worse
about myself.

Mental wellbeing concerns were raised as an important healthcare need by almost one-third of
participants (31.6%). This included several references to self-harm and suicidal ideation, and a desire
to reduce stress, depression, anxiety and other mental health issues, in order to gain a more positive
outlook on life.

Self-harm and almost constant suicidal thoughts.
How to deal with stress, which in general would help me with anxiety and dysphoria also.

Having access to affordable mental health professionals, with training and experience with TGD
people was also reported as a self-perceived health issue.
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Accessible psychological support. Currently psychs (more so for specialist trans care) are unavailable
or are inaccessible for price.

Regular support from a trained, knowledgable psychologist, not just limited to the few sessions via a
mental health plan.

Additionally, 15.1% of participants reported that other medical issues, such as chronic pain, were
of key importance. Other self-perceived health issues included a need to reduce social discrimination
of transgender people, an increase in social support, housing, employment and family issues, and
addressing substance use.

Broader understanding and acceptance of tran speople in the general community would make my
mental and physical health improve tremendously.

My fear of other people in public places and lack of understanding by others has a huge effect on my
anxiety and depression.

Change jobs to somewhere I could be open about my gender identity to improve my mental health.

3.2.3. Theme 3: Accessibility and Education

Aligned with responses to necessary support required from health professionals, almost one in
four participants (22.5%) reported that access to gender-affirming healthcare was one of their most
important health issues, including ‘gatekeeping’, the lack of financially accessible specialists, mental
health support, and access to gender-affirming medical interventions.

Surgery (top surgery) would greatly improve both my physical and mental health, however, cost makes
this inaccessible.

Access a speech pathologist (currently prohibitively expensive); switch from Spironolactone to GnRH
analogues (also prohibitively expensive).

Access to a psychologist who is fully skilled, aware, and trained to understand both my identities as a
nonbinary and demisexual person, as well as fully covered financially.

In terms of more generalised access to healthcare as a transgender person, discrimination was
seen as a central health issue.

Be able to access medical and psychological services without discrimination, harassment, verbal abuse,
or be refused care because I'm trans.

Like with the first survey question, education for health professionals around transgender
experiences and transgender healthcare was reported as a priority. Other keys issues included a
desire for greater community building and information for the TGD community, with a number of
participants describing difficulting finding trans-related healthcare information.

Better access to reliable information about what services are available and where to find them.
I want to get on hormone therapy but literally have no idea how and who to ask.

3.3. Trans-Related Medical Research Topics: Question 3 “Are There Any Areas of Trans-Related Medical
Research That You Would Like Addressed?”

3.3.1. Theme 1: Medical Advancements

Over a quarter of participants (27%) indicated that hormone effects and risks was an important
area of TGD medical research.
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I think there should be more research on the long-term effects of hormone treatment and whether there
are any risks involved in taking hormones (e.g., increased risk for some cancers).

I'd also like to know more about the long term risks of testosterone. Do I need a hysterectomy after 5
years? How many of my health issues can be explained by being on testosterone for 6 years?

Greater research into gender-affirming surgical techniques was desired by 18.7% of participants.
In particular, improvements in bottom surgery techniques and availability were commonly mentioned.

Australia could do well to increase the training and quality of the surgeons able to provide gender
confirming surgeries. Internationally we have seen advancement in trans healthcare that is not being
reflected here.

Bottom surgery for trans men is inadequate and highly dangerous, more research and improvements
need to be done.

In addition, 6.2% of participants indicated that potential health issues associated with transgender
interventions, such as chest binding and genital tucking is an important area of research, while
there was also interest in alternative and associated transgender treatments, such as more effective
hair removal.

3.3.2. Theme 2: Accessibility and Standards of Care

Access to gender-affirming healthcare was indicated as an important area of research by 10% of
participants. This included research into more cost-effective medical interventions and research into
better standards of care. Other research areas of community interest included research into diagnosis
or treatment guidelines, community support, communication, and the impact of social support on
health outcomes in transgender people and the need for more transgender people to conduct research.

WHAT the options are for transitioning. I STILL can’t find anything definitive.
Better guides for how to prescribe hormones.

3.3.3. Theme 3: Greater Breadth of Research and Understanding

Mental health and neurological indicators were areas of research desired by 15.3% of participants.
This included exploration of the correlation between autism spectrum and gender diversity and
neurological or other biological indicators for identifying and validating transgender people.

Correlation between autism spectrum disorders and transgender identity.

Further understanding its causes would likely provide greater acceptance in the community so people
including trans people can understand and accept that gender identity doesn’t always align with
genitals from an early age. I really wish I knew what made me trans it would have made it easier to
accept in myself and help my siblings and parent accept me better.

There were several other research areas desired including non-binary identities and experiences,
adolescent issues, aged care and intersex conditions.

Non binary people, please!! We get forgotten and erased so much.

I think there should be more research on the amount of trans people with eating disorders, because in
my experience it's unfortunately common.

More research into puberty blockers affects on development to hopefully get rid of some of the stigma
and hesitance around its use.
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Impacts and experiences of stigma, discrimination and also affirmative care and supportive
environments.

Some participants indicated that there should be transgender research across all areas of being TGD.

Research is totally lacking. I think we’re ignored as a population. The healthcare offered doesn’t seem
to be based on good evidence and it’s like we're medical research subjects undergoing experimental
treatment. Nobody knows what they’re doing.

4. Discussion

This large qualitative survey provides an in-depth insight into health and research issues of most
concern for the Australian TGD community. A need for better training for healthcare professionals in
TGD health and providing ready access to hormonal, surgical, and psychological support to aid gender
transition for optimal mental and general well-being were the most commonly reported healthcare
needs of TGD people.

Whilst Australia has one of the world’s best health systems that provides universal
government-funded healthcare in parallel with the private sector [6], there remain many shortcomings.
Our findings suggest that TGD health is one area in need of policy direction and resourcing to best
support this marginalised community. Basic requirements, including feeling safe and validated, are
not being met. Consistent with previous research [5,7-11], transgender participants in this study
frequently indicated that current knowledge, experience, and professionalism amongst healthcare
professionals around transgender health is poor and that there is a pressing need for better training for
health professionals and more research in transgender healthcare. This includes training regarding
using the correct name and pronouns, which has been shown to be vitally important in validating TGD
experiences [10,12-14]. It can be argued that training programs in transgender healthcare would not
only improve knowledge and professionalism and reduce discrimination but would address in part,
the issue of lack of access to health services and inability to find doctors to provide gender-affirming
treatments [15,16].

Training for all clinicians and patient-facing health professionals, including emergency
departments and administration and clerical staff, are very much required, and professional societies
need to place TGD health as a training priority [10,14,17]. Moreover, more investment in training
programs nationally is very much needed, as well as the implementation of trans cultural awareness
amongst various health professional degrees and accreditations. This is not limited to Australia—in
a US survey of over 400 practising clinicians, 80% indicated that they had never received training
regarding the care of TGD patients even though almost 80% have treated a TGD patient [18].

Ability to access and obtain trans and related medical interventions is undoubtedly of major
importance to allow an individual’s physical characteristics to align with their gender identity.
Accessibility is, however, an ongoing and prevalent issue [19-21]. For example, a recent US study
showed that 31% of trans individuals were unable to access hormone therapy [20]. In addition, the
TGD community also struggled with general well-being and access to basic community services such
as safe environments to exercise. Social factors, such as discrimination, housing, employment, and
family issues, also play a large role in overall health. These issues are due to larger societal issues and
policies need to be implemented to promote inclusivity, enabling safe environments for all. Financial
and geographical accessibility, as well as ‘gatekeeping’, need to be addressed and whilst mental health
support is very much desired, the cost and time required to undertake assessments and approvals
for interventions were barriers. Policies need to be implemented to direct resources and adequately
provide services across the country. An example would be utilising telehealth to reach those far away
from metropolitan centres. Participants frequently associated lack of accessibility with poorer health
outcomes, which is consistent with previous research that suggests the unique healthcare needs of
TGD people, coupled with social discrimination and stigmatisation, negatively impacts their overall
wellbeing significantly [19]. These findings indicate that there is a need to address issues around
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transgender healthcare accessibility, such as making medical interventions more financially affordable,
increasing regional access and more broadly implementing informed consent for hormone therapy.

While systematic reviews may indicate that there is a substantial amount of literature [3], TGD
research has historically been problematic, with the widespread pathologisation of TGD individuals,
and there are still many significant gaps in the literature. The community, overall, are supportive of
research into improving TGD health outcomes and particularly desired research in hormone effects
and surgical techniques. Overall, health service delivery was also a key area of research that should be
implemented. Interestingly, despite much debate regarding gender as a social construct [22-24], there
were views expressed that desired exploration into links between neurodevelopmental conditions
and gender as well as genetic or biological indicators for validating transgender people. Research
should also focus on less well-understood groups within the TGD community at large, including
non-binary experiences, TGD health in aged care, and intersex conditions. There is also a need
to develop ethical recommendations and guidelines in the area of transgender health research and
presentation of this research, including avoiding the use of disrespectful language and intentional or
unintentional misgendering of TGD individuals [25]. Research should be performed to benefit the
health of communities, and addressing these broad areas of interest will ensure that research remains
relevant to community needs.

There were some limitations to this study inherent in the design. Firstly, the survey was anonymous
and self-reported, and data responses to these questions were not measured objectively. While some
responses were detailed, many participants provided very short responses that limited inferences.
There was also no control sample of non-transgender Australian individuals to use as a comparison
between the healthcare experiences of transgender individuals and the wider population. There was
also an over-representation of younger individuals and under-representation of older individuals,
and this is likely related to online recruitment methods. Given the rapidly changing expression and
understanding of gender, it is likely that the needs and wants of younger and older transgender
individuals, as well as their lived experience, may be markedly different.

5. Conclusions

Findings from this large survey have highlighted a pressing need for training of health professionals
in TGD cultural awareness and health needs. More gender services to meet the demand for TGD
health services and in time, mainstreaming of TGD health services in primary care will likely improve
accessibility to necessary health services for the TGD community. Furthermore, health service
providers should also be mindful of shifting the focus when relevant to highlight the pride and positive
experiences of gender diversity. Reliable health resources would complement individualised care
provided by health professionals. Further research into optimal models of care and evaluation of
training strategies are much needed; however, until further data is available, the community views
described should be incorporated into TGD health service delivery and guide research priorities.

Author Contributions: Conceptualization, A.S.C. and I.B.; methodology, A.S.C. and I.B.; formal analysis, S.Z. and
A.W.,; data curation, I.B.,, M.R., D.C., A.S.C.; writing—original draft preparation, S.Z., AW., A.S.C.; writing—review
and editing, S.Z., AW, LB, M.R,, D.C,,].D.Z. and A.C,; supervision, A.S.C. and ].D.Z.; project administration, L.B.;
funding acquisition, A.S.C.

Funding: A.C. is supported by an Australian Government National Health and Medical Research Council Early
Career Fellowship (#1143333) and receives research support from the Austin Medical Research Foundation, Viertel
Charitable Foundation Clinical Investigator Award, Endocrine Society of Australia Postdoctoral Award, and the
Royal Australasian College of Physicians Vincent Fairfax Family Foundation.

Conflicts of Interest: The authors declare no conflict of interest.



Int. |. Environ. Res. Public Health 2019, 16, 5088 11 of 12

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Cheung, A.S.; Ooi, O.; Leemagqz, S.; Cundill, P; Silberstein, N.; Bretherton, I.; Thrower, E.; Locke, P;
Grossmann, M.; Zajac, ].D. Sociodemographic and Clinical Characteristics of Transgender Adults in Australia.
Transgend. Health 2018, 3, 229-238. [CrossRef] [PubMed]

Delahunt, ].W.; Denison, H.J.; Sim, D.A.; Bullock, J.J.; Krebs, ].D. Increasing rates of people identifying
as transgender presenting to Endocrine Services in the Wellington region. N. Z. Med. . 2018, 131, 33-42.
[PubMed]

Marshall, Z.; Welch, V.; Minichiello, A.; Swab, M.; Brunger, F.; Kaposy, C. Documenting Research with
Transgender, Nonbinary, and Other Gender Diverse (Trans) Individuals and Communities: Introducing the
Global Trans Research Evidence Map. Transgend. Health 2019, 4, 68-80. [CrossRef] [PubMed]

Eyssel, J.; Koehler, A.; Dekker, A.; Sehner, S.; Nieder, T.O. Needs and concerns of transgender individuals
regarding interdisciplinary transgender healthcare: A non-clinical online survey. PLoS ONE 2017, 12,
e0183014. [CrossRef] [PubMed]

Riggs, D.W.; Coleman, K.; Due, C. Healthcare experiences of gender diverse Australians: A mixed-methods,
self-report survey. BMC Public Health 2014, 14, 230. [CrossRef] [PubMed]

OECD. Health at A Glance. Available online: https://www.oecd.org/els/health-systems/Health-at-a-Glance-
2017-Chartset.pdf (accessed on 15 November 2019).

Safer, J.D.; Coleman, E.; Feldman, J.; Garofalo, R.; Hembree, W.; Radix, A.; Sevelius, ]J. Barriers to healthcare
for transgender individuals. Curr. Opin. Endocrinol. Diabetes Obes. 2016, 23, 168-171. [CrossRef]

Lerner, ].E.; Robles, G. Perceived Barriers and Facilitators to Health Care Utilization in the United States
for Transgender People: A Review of Recent Literature. J. Health Care Poor Underserved 2017, 28, 127-152.
[CrossRef]

Bartholomaeus, C.; Riggs, D.W. Transgender and non-binary Australians’ experiences with healthcare
professionals in relation to fertility preservation. Cult. Health Sex. 2019, 1-17. [CrossRef]

Lykens, ].E.; LeBlanc, A.].; Bockting, W.O. Healthcare Experiences Among Young Adults Who Identify as
Genderqueer or Nonbinary. LGBT Health 2018, 5, 191-196. [CrossRef]

Stepleman, L.M.; Yohannan, J.; Scott, S.M.; Titus, L.L.; Walker, J.; Lopez, E.J.; Wooten Smith, L.; Rossi, A.L.;
Toomey, T.M.; Eldridge, E.D. Health Needs and Experiences of a LGBT Population in Georgia and South
Carolina. J. Homosex. 2019, 66, 989-1013. [CrossRef]

Imborek, K.L.; Nisly, N.L.; Hesseltine, M.].; Grienke, J.; Zikmund, T.A.; Dreyer, N.R,; Blau, J.L.; Hightower, M.;
Humble, R M.; Krasowski, M.D. Preferred Names, Preferred Pronouns, and Gender Identity in the Electronic
Medical Record and Laboratory Information System: Is Pathology Ready? ]. Pathol. Inf. 2017, 8, 42.
[CrossRef]

Johnson, K.C.; LeBlanc, A.J.; Deardorff, J.; Bockting, W.O. Invalidation Experiences Among Non-Binary
Adolescents. J. Sex. Res. 2019, 1-12. [CrossRef] [PubMed]

Inwards-Breland, D.J.; Sara, D.; Parisa, S.; Crouch, ].M.; Morgan, N.; Amanda, L.; Alena, K.; Katie, A.;
Ahrens, K.R. Youth and Parent Experiences in a Multidisciplinary Gender Clinic. Transgend. Health 2019, 4,
100-106. [CrossRef] [PubMed]

Sawning, S.; Steinbock, S.; Croley, R.; Combs, R.; Shaw, A.; Ganzel, T. A first step in addressing medical
education Curriculum gaps in lesbian-, gay-, bisexual-, and transgender-related content: The University
of Louisville Lesbian, Gay, Bisexual, and Transgender Health Certificate Program. Educ. Health 2017, 30,
108-114. [CrossRef] [PubMed]

Sekoni, A.O.; Gale, N.K.; Manga-Atangana, B.; Bhadhuri, A.; Jolly, K. The effects of educational curricula
and training on LGBT-specific health issues for healthcare students and professionals: A mixed-method
systematic review. . Int. Aids Soc. 2017, 20, 21624. [CrossRef] [PubMed]

Chisolm-Straker, M.; Jardine, L.; Bennouna, C.; Morency-Brassard, N.; Coy, L.; Egemba, M.O.; Shearer, P.L.
Transgender and Gender Nonconforming in Emergency Departments: A Qualitative Report of Patient
Experiences. Transgend. Health 2017, 2, 8-16. [CrossRef]

Davidge-Pitts, C.; Nippoldt, T.B.; Danoff, A.; Radziejewski, L.; Natt, N. Transgender Health in Endocrinology:
Current Status of Endocrinology Fellowship Programs and Practicing Clinicians. J. Clin. Endocrinol. Metab.
2017, 102, 1286-1290. [CrossRef]


http://dx.doi.org/10.1089/trgh.2018.0019
http://www.ncbi.nlm.nih.gov/pubmed/30596151
http://www.ncbi.nlm.nih.gov/pubmed/29346355
http://dx.doi.org/10.1089/trgh.2018.0020
http://www.ncbi.nlm.nih.gov/pubmed/30842978
http://dx.doi.org/10.1371/journal.pone.0183014
http://www.ncbi.nlm.nih.gov/pubmed/28846715
http://dx.doi.org/10.1186/1471-2458-14-230
http://www.ncbi.nlm.nih.gov/pubmed/24597614
https://www.oecd.org/els/health-systems/Health-at-a-Glance-2017-Chartset.pdf
https://www.oecd.org/els/health-systems/Health-at-a-Glance-2017-Chartset.pdf
http://dx.doi.org/10.1097/MED.0000000000000227
http://dx.doi.org/10.1353/hpu.2017.0014
http://dx.doi.org/10.1080/13691058.2019.1580388
http://dx.doi.org/10.1089/lgbt.2017.0215
http://dx.doi.org/10.1080/00918369.2018.1490573
http://dx.doi.org/10.4103/jpi.jpi_52_17
http://dx.doi.org/10.1080/00224499.2019.1608422
http://www.ncbi.nlm.nih.gov/pubmed/31070487
http://dx.doi.org/10.1089/trgh.2018.0046
http://www.ncbi.nlm.nih.gov/pubmed/30949585
http://dx.doi.org/10.4103/efh.EfH_78_16
http://www.ncbi.nlm.nih.gov/pubmed/28928340
http://dx.doi.org/10.7448/IAS.20.1.21624
http://www.ncbi.nlm.nih.gov/pubmed/28782330
http://dx.doi.org/10.1089/trgh.2016.0026
http://dx.doi.org/10.1210/jc.2016-3007

Int. |. Environ. Res. Public Health 2019, 16, 5088 12 of 12

19.

20.

21.

22.

23.

24.

25.

Hunt, Q.A.; Morrow, Q.J.; McGuire, ]J.K. Experiences of Suicide in Transgender Youth: A Qualitative,
Community-Based Study. Arch. Suicide Res. 2019, 1-16. [CrossRef]

Bradford, ].; Reisner, S.L.; Honnold, J.A.; Xavier, ]. Experiences of transgender-related discrimination and
implications for health: Results from the Virginia Transgender Health Initiative Study. Am. J. Public Health
2013, 103, 1820-1829. [CrossRef]

Lee, H.; Park, J.; Choi, B; Yi, H.; Kim, S.-S. Experiences of and barriers to transition-related healthcare
among Korean transgender adults: Focus on gender identity disorder diagnosis, hormone therapy, and sex
reassignment surgery. Epidemiol. Health 2018, 40, e2018005. [CrossRef]

Risman, B.]. Gender As a Social Structure:Theory Wrestling with Activism. Gend. Soc. 2004, 18, 429—-450.
[CrossRef]

Bornstein, K.; Bornstein, K. Gender Outlaw: On Men, Women, and the Rest of Us; Routledge: New York, NY,
USA, 1994.

Wilchins, R.A. Queer Theory, Gender Theory: An Instant Primer; Riverdale Avenue Books: The Bronx, NY,
USA, 2014.

T’Sjoen, G.; Motmans, J.; Arcelus, J.; Bouman, W. The Need of Patient Involvement in Transgender Health
Care Research. |. Sex. Med. 2017, 14, 1494-1495. [CrossRef] [PubMed]

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1080/13811118.2019.1610677
http://dx.doi.org/10.2105/AJPH.2012.300796
http://dx.doi.org/10.4178/epih.e2018005
http://dx.doi.org/10.1177/0891243204265349
http://dx.doi.org/10.1016/j.jsxm.2017.09.019
http://www.ncbi.nlm.nih.gov/pubmed/29198506
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

3 . L Angus et al. Anti-androgens in 8.7 935-940
y Endocrlne transfeminine individuals

W CONNECTIONS
RESEARCH

Cyproterone acetate or spironolactone in
lowering testosterone concentrations for
transgender individuals receiving oestradiol
therapy

Lachlan Angus’, Shalem Leemagqz?, Olivia Ooi’, Pauline Cundill?, Nicholas Silberstein3, Peter Locke3, Jeffrey D Zajac'
and Ada S Cheung'

'Department of Medicine (Austin Health), The University of Melbourne, Heidelberg, Victoria, Australia
2Robinson Research Institute, Adelaide Medical School, The University of Adelaide, Adelaide, South Australia
3Equinox Gender Diverse Clinic, Thorne Harbour Health, Fitzroy, Victoria, Australia

Correspondence should be addressed to A S Cheung: adac@unimelb.edu.au

Abstract

Background: Oestradiol with or without an anti-androgen (cyproterone acetate or Key Words
spironolactone) is commonly prescribed in transfeminine individuals who have not had » transgender persons
orchidectomy; however, there is no evidence to guide optimal treatment choice. » transsexualism
Objective: We aimed to compare add-on cyproterone acetate versus spironolactone in » gender identity
lowering endogenous testosterone concentrations in transfeminine individuals. >
Design: Retrospective cross-sectional study. >
Methods: We analysed 114 transfeminine individuals who had been on oestradiol
therapy for >6 months in two gender clinics in Melbourne, Australia. Total testosterone
concentrations were compared between three groups; oestradiol alone (n=21),
oestradiol plus cyproterone acetate (n=21) and oestradiol plus spironolactone (n = 38).
Secondary outcomes included serum oestradiol concentration, oestradiol valerate dose,
blood pressure, serum potassium, urea and creatinine.

Results: Median age was 27.0 years (22.5-45.1) and median duration of hormone

therapy was 1.5 years (0.9-2.6), which was not different between groups. On univariate
analysis, the cyproterone group had significantly lower total testosterone concentrations
(0.8 nmol/L (0.6-1.20)) compared with the spironolactone group (2.0 nmol/L (0.9-9.4),
P=0.037) and oestradiol alone group (10.5 nmol/L (4.9-17.2), P<0.001), which remained
significant (P = 0.005) after adjustments for oestradiol concentration, dose and age.
Serum urea was higher in the spironolactone group compared with the cyproterone
group. No differences were observed in total daily oestradiol dose, blood pressure,
serum oestradiol, potassium or creatinine.

Conclusions: The cyproterone group achieved serum total testosterone concentrations in
the female reference range. As spironolactone may cause feminisation without inhibition
of steroidogenesis, it is unclear which anti-androgen is more effective at feminisation.

gender dysphoria
androgens
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Introduction

Rapid rises in demand for transgender health services
have been observed worldwide (1, 2). Birth-assigned
males who wish to transition to female (hereafter termed
transfeminine individuals) are typically treated with
oestradiol as feminising gender-affirming hormone
therapy (3). Goals of therapy are generally to increase
serum oestradiol concentrations and lower serum total
testosterone concentrations
concentrations in the female reference range. Over
3-24 months, thisleads to feminine physical characteristics
including softening of skin, a decrease in facial and body
hair growth, changes in body fat and muscle distribution,
as well as breast development (4). Oestradiol improves
psychological functioning in transfeminine individuals
(5); however, oestradiol alone is usually insufficient to
lower serum total testosterone concentrations from a
male to a female reference range. Oestradiol suppresses
gonadotropin-releasing hormone (GnRH) via negative
feedback, in turn partially lowering testosterone. However,
as the majority of individuals (82% in our clinics (1)) do
not undergo genital reassignment surgery to remove the
testes, which are responsible for >95% of testosterone
production, most individuals will require treatment with
an additional anti-androgen drug. Anti-androgens such
as cyproterone acetate or spironolactone are commonly
added to oestradiol, lowering or blocking the effects of
testosterone to aid development of feminising physical
characteristics.

In transfeminine individuals wishing to inhibit
androgenic physical characteristics, choice of anti-
androgen agent is a common clinical scenario faced by
patients and treating clinicians alike. Whilst both anti-
androgen agents, cyproterone acetate and spironolactone,
have been shown to testosterone
concentrations if added to oestradiol treatment, there
is little evidence to guide the superiority of one anti-
androgen over another (6). Both cyproterone acetate and
spironolactone have peripheral anti-androgen effects,
but cyproterone acetate additionally has progestogenic
actions which may be more effective in suppressing GnRH
and in turn, testosterone concentrations.

As there are no data to support one drug over the
other, prescription of anti-androgens is often a random
choice with over 90% of experienced prescribers of gender-
affirming hormone therapy using both agents with no
rationale for one or the other (7). Yet, cyproterone may
be associated with adverse effects such as depression, and
spironolactone may be associated with excess diuresis,

to achieve sex steroid

lower serum
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electrolyte imbalance and hypotension, which impact
upon treatment choice.

In this retrospective audit of individuals on established
feminising hormone therapy, we aimed to compare the
serum total testosterone concentrations of individuals on
established treatment with oestradiol alone, oestradiol
with additional cyproterone acetate and oestradiol with
additional spironolactone. We hypothesised that in
transteminine individuals on oestradiol therapy, a greater
proportion of individuals receiving additional cyproterone
acetate would have total testosterone concentrations
<2nmol/L (the female reference range in our laboratory)
compared to those receiving additional spironolactone or
oestradiol alone.

Methods

A retrospective audit of de-identified electronic medical
records was performed of new consultations for gender
dysphoria across two gender clinics in Melbourne,
Australia: (a) Equinox Gender Diverse Clinic, an adult
primary care general practice clinic with a focus on
transgender health and (b) an adult endocrine specialist
clinic. New consecutive consultations between 1 January
2011 and 31 December 2016 were analysed. As the
primary care clinic commenced on 22 February 2016,
data were analysed for the first 12 months of operation
until 22 February 2017. The study was approved by
the Austin Health Human Research Ethics Committee
(LNR/17/Austin/102) and the nature of the study did not
necessitate informed consent.

Clinical characteristics of the audit have been
previously published (1). This cross-sectional analysis
included transteminine individuals newly presenting
to the clinics who had been on established feminising
hormone therapy with oestradiol for at least 6 months
and had fasting serum sex steroid results available
within 1 month of their initial consultation. We
excluded individuals who were expected to have castrate
testosterone concentrations (previous orchidectomy or
concurrent GnRH agonist therapy) and individuals on
ethinyl oestradiol treatment as this was not measurable
on oestradiol immunoassay.

The primary outcome of interest was serum fasting
total testosterone concentration by treatment group: (a)
oestradiol alone, (b) oestradiol plus additional cyproterone
acetate and (c) oestradiol plus additional spironolactone.
Other parameters of interest included serum oestradiol
concentration, potassium, urea and creatinine,

© 2019 The authors
Published by Bioscientifica Ltd

https://ec.bioscientifica.com
https://doi.org/10.1530/EC-19-0272

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0
International License.

©0Ele


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1530/EC-19-0272
https://ec.bioscientifica.com

L Angus et al.

£ Endocrine
W CONNECTIONS

haemoglobin, liver function (alanine transaminase (ALT)),
oestradiol valerate dose and blood pressure.

As data were obtained retrospectively, sex steroid
concentrations, biochemistry and haemoglobin were
performed using immunoassay available as standard
care for clinical decision-making. Multiple National
Association of Testing Authorities (NATA, the national
accreditation body for Australia) accredited laboratories
available locally were used.

Statistical analyses were performed using R (v3.5.1;
R foundation for statistical computing). Median (IQR)
are reported and differences between were tested using
Kruskal-Wallis test followed by Nemenyi post hoc
comparisons. A linear mixed model was also fitted to
compare total testosterone concentrations between the
three treatment groups, adjusting for corresponding
oestradiol concentrations, doses and age. Total testosterone
concentrations were log-transformed to approximate
normality, and results were back-transformed to show
the geometric means. Differences between recruitment
centres were accounted for as a random effect. Post hoc
pairwise comparisons between the three groups with
Tukey’s adjustment was also performed. For all analyses,
the significance level was set at 5%.

Results

Of 540 individuals in our clinical audit, 136 (36%) were
birth-assigned males (transfeminine individuals). 122
were taking oestradiol but only 114 individuals had
received feminising hormone therapy with oestradiol for
>6 months. After excluding individuals who had previous
orchidectomy (n=28), concurrent GnRH agonist therapy
(n=1) and ethinyl oestradiol (n=4), 80 individuals had
data available for analysis.

Of 80 individuals on established oestradiol therapy
for >6 months, 21 were on oestradiol alone (oestradiol
alone group), 21 were receiving oestradiol plus additional
cyproterone acetate (cyproterone group) and 38 were
receiving oestradiol plus additional spironolactone
(spironolactone group).

There was no significant difference between the age
and duration of hormonal therapy between the three
groups. The median age was 27 years (22-45) and median
duration of hormonal therapy was 1.5 years (0.9-2.6). Oral
oestradiol valerate was the most common formulation
used in 88.3% of individuals and the remainder used
transdermal oestradiol (11.7%) which are the two most
common formulations available on the Australian
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Pharmaceutical Benefits Scheme. The median doses used
were oestradiol valerate 6mg (4, 6), cyproterone acetate
50mg (25, 50) and spironolactone 100mg (87.5-200).

The serum total testosterone concentrations for the
three groups are shown in Fig. 1. The median serum
total testosterone concentrations 10.5nmol/L
(4.9-17.2) in the oestradiol alone group, 0.8nmol/L
(0.6-1.2) in the cyproterone group and 2.0nmol/L
(0.9-9.4) in the spironolactone group. On univariate
analysis, the cyproterone group had significantly
lower serum total testosterone concentrations than the
spironolactone group and the oestradiol-alone group.
After adjustment for oestradiol concentration, oestradiol
dose, spironolactone dose, cyproterone dose and age
(Fig. 2), this remained significantly different (P=0.005).
Findings were unchanged after excluding those on
transdermal oestradiol. 90% of the cyproterone group and
40% of the spironolactone group had total testosterone
concentrations <2nmol/L.

Serum urea was higher in the spironolactone group
than the cyproterone group but all results remained in the
normal reference range (3-9.2mmol/L) for the assay. No
differences were observed in total daily oestradiol valerate
dose, oestradiol concentration achieved, body mass index,
blood pressure, haemoglobin, creatinine or ALT (Table 1).
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Figure 1

Box plots demonstrating median, interquartile range and range for total
testosterone (nmol/L) for three groups. The median (IQR) is printed above
and P values represent comparison with cyproterone acetate group.
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Figure 2

Estimated marginal means (95% Cl) for the three groups from a linear
mixed model adjusting for oestradiol concentration, oestradiol dose,
spironolactone dose, cyproterone dose and age, with recruitment centre
as random effect. Total testosterone concentrations were back-
transformed to show the geometric mean of each group.

Discussion

In this retrospective cross-sectional analysis, transfeminine
individuals undergoing feminising hormone therapy
with oestradiol achieved the lowest total testosterone
concentrations with additional cyproterone acetate when
compared to additional spironolactone or oestradiol
alone. Serum urea concentrations were higher in the
spironolactone group than the cyproterone group and
oestradiol alone group but no differences were observed
in serum creatinine. No differences were observed in the
serum oestradiol concentration achieved, total oestradiol

Table 1 Comparison of secondary outcomes by treatment group.
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valerate dose required, blood pressure or liver function
between the three groups.

Supporting our findings, a recently published US
retrospective audit of 98 transfeminine individuals found
only a quarter of those on spironolactone achieved total
testosterone concentrations in the female reference
range (8). Notably, although cyproterone has been used
internationally for many years, it is not available in the
US due to rare case reports of hepatotoxicity in men
receiving high doses for prostate cancer (9). Reasons for
the variable effects of spironolactone and cyproterone on
serum testosterone concentrations may well be related to
differing mechanisms of action.

Spironolactone is a mineralocorticoid receptor
antagonist and is anti-androgenic in four ways. First,
it is a peripheral androgen receptor partial antagonist
(IC50=77nmol/L) (10). The IC50, which is the
concentration of an inhibitor where the binding is
reduced by half, is higher than that of cyproterone
acetate, reflecting less potency. Second, spironolactone
is a weak inhibitor of 17a-hydroxylase and 17,20-lyase
(enzymes in the testosterone biosynthetic pathway)
which lowers testosterone to a small degree. Third, it has
weak progestogenic activity with a very low half-maximal
potency (10); and fourth, it has oestrogenic activity
expected to suppress GnRH and gonadotropins at the
hypothalamus and pituitary (10). However, even at high
doses, small pharmacokinetic studies in healthy males
show no significant reduction in serum testosterone,
despite a transient rise in FSH and LH in the first 2 days
of administration (11, 12). Interestingly, administration
of the main metabolite of spironolactone, canrenone,
appears to decrease testosterone by 50-60% within hours
in healthy men (13) and in conjunction with oestradiol,
spironolactone decreases testosterone (14).

Group n =80 (total)

Parameter Oestradiol alone (N =21) Cyproterone (N =21) Spironolactone (N = 38) P value
Urea (mmol/L) 4.9 (4.2-5.8) 4 2 (3.6-5.1) 5 0 (4.3-6.0) 0.035
Creatinine (umol/L) 78 (72-96) 2 (63-75) 7 (69-85) 0.069
Oestradiol valerate dose (mg) 6 (4-6) 5 (4-6) 6 (4-6) 0.601
Oestradiol concentration (pmol/L) 256 (119-408) 279 (149-334) 279 (233-384) 0.795
BMI (kg/m?) 27.2 (23.1-31.9) 24.5(23.4-30.3) 24.7 (23.5-31.0) 0.989
Systolic BP (mmHg) 125(121-131) 123 (118-136) 125(120 136) 0.941
Diastolic BP (mmHg) 80 (75-81) 5 (80-90) 0(75-82) 0.056
Haemoglobin (g/L) 147 (143-159) 148 (143-151) ’I46 (138-158) 0.880
ALT (U/L) 21 (15-28) 3(15-29) 9 (14-24) 0.630

Median (IQR) are presented. P values refer to overall difference between the groups and are obtained from the Kruskal-Wallis test as a non-parametric

alternative to t-test.
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Cyproterone acetate is a steroidal anti-androgen and
works in two ways. First, it is a potent peripheral androgen
receptor competitive antagonist (IC50=7.1nmol/L) acting
at peripheral sites (i.e. skin, hair, body fat, muscle) to
decrease the effect of testosterone (15). Second, it activates
the progesterone receptor which, similar to oestradiol
treatment, causes further negative feedback to suppress
GnRH and gonadotropins at the hypothalamus and
pituitary respectively to lower testosterone production (16,
17). As spironolactone may potentially cause feminisation
by direct antagonism of the androgen receptor without
reduction of serum testosterone, it is unclear which anti-
androgen is more effective at feminisation and prospective
studies are required.

Serum wurea was noted to be higher in the
spironolactone group compared to the cyproterone group
and oestradiol alone group. This is likely related to the
diuretic effect of spironolactone, however reassuringly
despite a reasonably high median dose of spironolactone
(100mg daily), serum urea in the spironolactone group
remained within normal reference range and no changes
between groups were observed in haemoglobin, serum
creatinine or blood pressure.

Serum oestradiol concentrations achieved were
no different between the groups and were generally
between 250 and 350 pmol/L on a relatively high median
dose of oral oestradiol valerate of 6mg daily. This dose
is certainly higher than that used in the European
Network for Investigation of Gender Incongruence
(4mg) (18), yet oestradiol concentrations achieved
are lower than the recommended concentrations
(367-734pmol/L) in international guidelines (3). Notably,
no studies have examined what oestradiol concentrations
are optimal in transfeminine individuals and guideline
recommendations are based on predominantly expert
opinion. Moreover, there are no prospective studies
examining the effectiveness of different formulations
and doses of oestradiol therapy for feminisation. Further
research is required to optimally guide clinical care.

There are a number of limitations to this retrospective
cross-sectional analysis inherent in the design and small
numbers of individuals. Individuals were not randomised
to the groups which may confound results and we did
not have details regarding rationale for choice of anti-
androgen drug. Importantly, we cannot account for
factors such as clinician preference or whether patients
taking oestradiol alone or spironolactone may have
accepted or desired higher testosterone levels. We
also did not have data regarding feminising physical
characteristics and due to differing mechanisms of
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action of cyproterone acetate and spironolactone,
serum total testosterone concentrations alone may
not necessarily represent effectiveness of feminisation.
Due to the cross-sectional nature of the study, adverse
effects of medications were not able to be determined.
Total serum testosterone concentrations were measured
by immunoassay, which lacks precision at low serum
testosterone concentrations (as opposed to more sensitive
liquid chromatography-tandem mass spectrometry
(LC-MY)), as sex steroid concentrations were performed
as part of standard care for clinical decision-making. As
a result, sex steroid concentrations were performed at
various NATA-accredited laboratories. Nonetheless, this is
the first comparison of the effect of cyproterone acetate
and spironolactone on total testosterone concentrations
and given the lack of research in the transgender field,
our findings may have implications for clinical decision-
making for transfeminine individuals who have not
undergone orchidectomy.

Conclusions

As gender-affirming hormone therapy is typically given
lifelong and commenced at a young age, selecting the
optimal anti-androgen to suppress serum testosterone
and hence aid feminisation is a highly important decision
for patients and clinicians alike. Cyproterone is highly
effective at lowering endogenous total testosterone
concentrations in transfeminine individuals undergoing
feminising hormone therapy. Due to differing mechanisms
of action, differences in anti-androgenic or feminising
effects of cyproterone and spironolactone are unclear.
Further prospective research studies are required.
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estradiol, testosterone, clinical decision-making. Background: Despite increasing demand for transgender healthcare, guidelines for

cross-sex hormone therapy are based on low-level evidence only. As most data are
based on international expert opinions, interpretations and practices vary significantly.
Aims: To aid the development of Australian clinical guidelines, we aimed to identify
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cross-sex hormone therapy prescribing patterns among medical practitioners experi-
enced in adult transgender healthcare.

Methods: We conducted an anonymous online survey of experienced hormone pre-
scribers who were members of the Australian and New Zealand Professional Associa-
tion for Transgender Health (ANZPATH).

Results: We received 35 responses from 43 individuals listed with ANZPATH. Mental
health assessments prior to commencement of hormonal therapy were recommended by
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80% of prescribers. The preferred first-line masculinising hormone therapy was intramus-
cular testosterone undecanoate (46% of respondents). The most commonly prescribed
feminising agents were oral estradiol valerate (first line in 71.4%), with either spironolac-
tone or cyproterone acetate. Most respondents (>90%) targeted sex steroid reference
ranges of the affirmed gender, and 71.4% reviewed individuals every 2-3 months in the
first year. Better training for doctors was seen as the most pressing priority for government
funding, and 79.3% supported the development of local Australian-based guidelines.
Conclusions: Experienced hormone prescribers in Australia largely use medication
regimens and monitor sex steroid levels and potential adverse effects of sex hormone
therapy in accordance with broad, subjective recommendations listed in international
guidelines. Additional practitioner training is necessary, and local Australian-based
guidelines would offer specific, relevant guidance to clinicians in the initiation and
monitoring of cross-sex hormone therapy for adult transgender individuals.

Introduction their gender identity is markedly and persistently incon-
gruent from their birth-assigned sex. Aligning a person’s
physical characteristics with his/her gender identity may

involve non-medical interventions such as binders and

Cross-sex hormone therapies (otherwise known as hor-
mone therapies or gender-atfirming hormone therapies)
are often prescribed to alleviate gender dysphoria — the

. e . protheses, as well as medical interventions such as mas-
distress many transgender individuals experience when

culinising or feminising hormone therapies and surgical

interventions. The prescription and monitoring of hor-
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estradiol replacement as well as anti-androgen agents,
are the focus of this study.

The consequences of delaying access to hormone ther-
apies are significant. Australian studies demonstrate that
over 70% of transgender people have medically diag-
nosed depression, and 48% have attempted suicide,
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numbers far higher than population prevalence rates,
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noting the potential for responder bias.'™ Despite con-
sensus between clinicians and individuals whose lived
experience confirms the critical and often life-saving role
of hormone treatment, research in the transgender field
is in its infancy. Sound evidence suggests that hormonal
treatment in transgender individuals decreases the risk
of suicide,*’ alleviates gender dysphoria and improves
psychological functioning and overall quality of life.®”

Although the World Professional Association for Trans-
gender Health® and the US Endocrine Society” have pub-
lished international guidelines on various regimens for
hormonal treatment of transgender individuals, the evi-
dence on which the recommendations are based is low-
level — often citing expert opinion rather than clinical evi-
dence. Randomised controlled trials to guide clinical
choice and monitoring of hormonal therapy do not yet
exist. Recommendations are therefore broad and open to
interpretation. In addition, there are differences interna-
tionally with availability, access and cost of various medi-
cations, which significantly influence prescribing
patterns. The Australian and New Zealand Professional
Association of Transgender Health (ANZPATH) promotes
communication and collaboration among professionals
involved in the healthcare of transgender individuals.
ANZPATH membership signifies a level of interest and
involvement in transgender healthcare above that of a
regular healthcare practitioner. Among the ANZPATH
electronic mailing list discussion groups, we observed
wide-ranging approaches and prescribing practices,
reflecting the limitations of the currently available guide-
lines. Although prescribers may technically be working
within the current guidelines, patients seeing more than
one prescriber or health service may be exposed to differ-
ing or inconsistent advice. Developing guidelines relevant
to the Australian context would therefore be beneficial
but first requires an understanding of current local
practices.

The aim of our study was to determine hormone
therapy-prescribing patterns among medical practi-
tioners experienced in providing adult transgender
healthcare in Australia. Given the lack of evidence in the
field, this would enable the development of a local con-
sensus to inform Australian clinical guidelines for the
management of transgender individuals. We hypothe-
sised that, due to the ambiguity of current international
guidelines, opinion regarding choice of first-line hor-
monal therapy would vary significantly.

Methods

This anonymous survey of hormone therapy-prescribing
patterns for adult transgender individuals was open to
registered medical practitioners who were members of
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ANZPATH from 30 September to 31 October 2017. The
survey was advertised at the ANZPATH Biennial Meeting
in Sydney, Australia, on 1 October 2017. In addition, the
43 hormone prescribers (general practitioners, endocri-
nologists, sexual health physicians and gynaecologists) —
members of ANZPATH and listed as service providers in
Australia (or known to be hormone prescribers) — were
invited to participate through direct email in October
2017. Participants were invited to complete the survey to
assess cross-sex hormone therapy-prescribing patterns in
adult transgender individuals through a link to an online
survey platform provider (SurveyMonkey). The study
was approved by the Austin Health Human Research
Ethics Committee (HREC/17/Austin/372).

Inclusion criteria assessed by two screening questions
were: (i) registered medical practitioners in Australia or
New Zealand; and (ii) prescribers of hormonal therapy to
transgender individuals.

Demographics

Demographic data were obtained from respondents,
including gender, age range, state or territory of practice,
postcode of practice, type of healthcare provider (general
practice, psychiatry, sexual health, endocrinology,
gynaecology, paediatrics, surgical or other), case load
(number of transgender patients treated per month),
experience (number of years treating transgender indi-
viduals) and participation in teaching transgender
medicine.

Informed consent model

Questions were designed to gauge perspectives on the
requirement for a formal mental health assessment prior
to the commencement of hormonal therapy — at times
described as a potential barrier to healthcare.! Current
standards of care place a strong emphasis on involving a
mental health professional to diagnose gender dysphoria
and assess criteria for hormone therapy.®® An informed
consent model is an alternative approach.'® While
informed consent is integral before the commencement
of any treatment, the informed consent model is defined
as a model of care in which, following appropriate edu-
cation, a decision for hormone treatment is shared by
the patient and a trained clinician (without a formal
mental health assessment).

Cross-sex hormone therapy-prescribing
patterns

In addition, questions were designed to assess prescribing
patterns and clinical treatment practices, including the
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following: advice regarding fertility, reference to clinical
practice guidelines, preferred testosterone and oestrogen
preparations, use of anti-androgen and progesterone
treatments, frequency of monitoring after commence-
ment of hormonal therapy, investigations used during
monitoring and treatment targets.

Practitioners were also asked for their views on prior-
ity areas for government funding and their perspectives
on the need for Australian-based clinical guidelines. The
survey preamble and questions in full are included in
Supporting Information Appendix SI.

Statistical analysis was performed using SPSS Statistics
version 23 (IBM Corporation, NY, USA).

Results

Of the 43 invitations to participate in the study sent to
medical practitioners experienced in providing transgen-
der healthcare, 35 responses were received. Demo-
graphic characteristics of the respondents are shown in
Table 1.

Informed consent model

When asked whether the practitioner recommended a
mental health assessment by a psychologist or psychia-
trist before starting hormone treatment, 80% of practi-
tioners responded ‘yes, always’ or ‘yes, usually’, and
20% responded ‘sometimes’. However, when asked
whether practitioners followed an informed consent
model, 48% responded ‘mo, never’, 26% responded
‘sometimes’, 20% responded ‘yes, usually’ and 6%
responded ‘yes, always’. All practitioners (100%) pro-
vided advice regarding fertility implications prior to start-
ing hormone therapy.

Cross-sex hormone therapy-prescribing
patterns

Masculinising hormone therapy

Intramuscular testosterone undecanoate was the pre-
ferred first-line option for over 50% of practitioners pre-
scribing masculinising hormone therapy (Table 2).
Almost all practitioners (97%) targeted treatment to
achieve total testosterone levels within the typical male
reference range (total testosterone 10-30 nmol/L), and
3%  targeted treatment to free testosterone
300-500 pmol/L rather than total testosterone levels.
Investigations monitored regularly included total testos-
terone levels (76% of respondents monitored this at
most visits), estradiol levels (61%), tull blood examina-
tion, electrolytes and renal function (61%) and liver
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function tests (73%). Occasional
(e.g. annually) included calcium, vitamin D, cancer
screening, glucose and lipid profile. Mixed responses

investigations

Table 1 Participant characteristics of 35 respondents

Characteristic n (%)
Gender
Female 19 (54.3)
Male 14 (40.0)
Trans and gender diverset 2 (5.7)
Age (years)
20-29 1(2.9)
30-39 8(22.9)
40-49 12 (34.3)
50-59 10 (28.6)
60-69 3(8.6)
>70 0(0)
No response 1(2.9)
State or territory
Victoria 20 (57.1)
Queensland 5(14.3)
Western Australia 4(11.4)
New South Wales 3(8.6)
Australian Capital Territory 1(2.9)
Tasmania 1(2.9)
South Australia 0(0)
Northern Territory 0 (0)
No response 1(2.9)
Practice location
Metropolitan 31 (88.6)
Rural/remote 3 (8.6)
No response 1(2.9)
Sub-specialty
General practice 22 (62.9)
Endocrinology 7 (20.0)
Sexual health 6(17.1)
Type of practice
Private clinic 28 (80.0)
Public hospital-based gender clinic 3(8.6)
Public sexual health clinic 3(8.6)
No response 1(2.9)
Number of years treating transgender individuals
<5 13 (37.1)
6-10 12 (34.3)
11-20 4(11.4)
>20 6(17.1)
Average number of transgender patients seen per month
<5 7 (20.0)
6-10 9(25.7)
11-20 8(22.9)
>20 11 (31.4)
Involvement in teaching or training in transgender medicine
Yes 19 (54.3)
No 13 (37.1)
No response 3(8.6)

FAs not all individuals with non-binary gender identities identify with
the term transgender, the term trans and gender diverse was used in
the survey as an inclusive umbrella term to describe all those whose
gender identity is incongruent with their birth-assigned sex.
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were received regarding bone mineral density, with
monitoring occurring ‘occasionally” in 33 %, ‘once-off” in
30%, and ‘never’ in 36%. Despite regular test monitor-
ing, the majority of practitioners (52%) did not target
serum estradiol levels in individuals receiving testoster-
one therapy.

Feminising hormone therapy

Oral estradiol valerate was the most preferred first-line
treatment option for most practitioners (Table 2). In
addition to estradiol, anti-androgen treatments were
‘often” or ‘almost always’ used by 90% of practitioners,

Table 2 Preferred cross-sex hormone therapy medications (N = 35)

n (%)
Preferred first-line masculinising testosterone preparations
Testosterone undecanoate (intramuscular) 17 (48.6)
Testosterone enantate (intramuscular)t 11 (31.4)
Testosterone gel/cream 5(14.3)
Transdermal testosterone patch 0(0)
Oral testosterone undecanoate 0(0)
Other 0(0)
No response 2(5.7)
Preferred first-line feminising estradiol preparations
Estradiol valerate (oral) 25 (71.4)
Oral combined contraceptive pill containing ethinyl 01(0)
estradiol
Transdermal estradiol patch 3(8.6)
Oestrogen implants 0 (0)
Estradiol intramuscular injections 0 (0)
Otheri 1(2.9)
No response 6(17.1)

Do you use anti-androgen treatments in addition to estradiol therapy?

Almost always 20 (57.1)

Often 6(17.1)

Sometimes 2(5.7)

Only if I can’t suppress the testosterone on estradiol 1(2.9)
alone

No response 6(17.1)

Anti-androgen medications used (more than one option could be

selected)
Spironolactone 27 (93.1)
Cyproterone acetate 28 (96.6)
5-alpha reductase inhibitors (finasteride, dutasteride) 10 (34.5)
Bicalutamide 1(3.5)
No response 6(17.1)
Do you prescribe progesterone for breast development?

Almost always 0
Often 0
Sometimes 14 (40.0)
Never 13 (37.1)
Other 2(5.7)
No response 6(17.1)

TAt the time of the survey, testosterone enantate was still available on
the PBS; however, this was removed from the PBS in February 2018.
+Other response was ‘depends on age of patient; transdermal in older,
oral in younger’.
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and both spironolactone and cyproterone acetate were
frequently prescribed (Table 2). Progesterone for the
purpose of breast development was infrequently pre-
scribed: of the 29 respondents, 48.3% prescribed it
‘sometimes’, 44.8% ‘never’ and the remaining 6.9%
‘other’.

The majority of practitioners (93%) targeted serum
estradiol in the female reference range of approximately
200-799 pmol/L, with 3.5% aiming for higher levels at
700-1199 pmol/L and 3.5% assessing feminisation clini-
cally, without measuring levels. Total testosterone tar-
gets used were in the female reference range <2 nmol/L
in 59% of practitioners, between 2 and 5 nmol/L in
14%, between 6 nmol/L and the lower limit of the male
reference range in 7%, assessed clinically without mea-
suring levels in 10% and ‘other” in 10%.

For individuals receiving feminising hormone therapy,
investigations monitored regularly at most visits included
total testosterone levels (83% of respondents), estradiol
levels (86%), tull blood examination (66%), electrolytes
and renal function (69%) and liver function (69%).
Occasional investigations (e.g. annually) included cal-
cium, vitamin D, cancer screening, glucose and lipid pro-
file. Similar to those on testosterone therapy, mixed
responses were received regarding bone mineral density.

Monitoring

Most practitioners reviewed patients during the first year
of hormone therapy every 2-3 months (71.4%) or every
4-6 months (17.1%).

Funding priorities and guidelines

When asked to select their top priority for government
funding, 44.8% of respondents answered ‘better training
for doctors in trans issues’, 24.1% selected ‘gender
clinics’, 17.2% selected ‘psychology/psychiatry services’
and 10.3% selected ‘medical research’. The majority
(79.3%) of practitioners supported the need for
Australian-based clinical guidelines for the treatment of
transgender individuals.

Discussion

Among a cohort of Australian medical practitioners
experienced in prescribing hormone therapy, we found
that the most preferred forms of masculinising and fem-
inising hormones were, respectively, intramuscular tes-
tosterone undecanoate and oral estradiol valerate. Anti-
androgen therapy with either spironolactone or cyprot-
erone acetate was frequently prescribed. Australian pre-
scribing patterns are influenced by availability,
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Pharmaceutical Benefits Scheme (PBS) access and cost.
Since this survey concluded, there has been discontinua-
tion of a transdermal testosterone solution formulation
(Axiron) and the withdrawal from PBS of testosterone
enantate (Primoteston), which will undoubtedly have an
effect on future prescribing. Interestingly, cyproterone
acetate is the anti-androgen agent used almost exclu-
sively in Europe, whereas it has never been approved by
the Food and Drug Administration in the United States,
and therefore, Australia is in a unique position to have
similar access to both agents. GnRH analogues are not
PBS listed for transgender adults in Australia and are
therefore rarely used due to prohibitively high costs.

Most cross-sex hormone therapy was delivered in pri-
mary care, in private clinics, which may well reflect a
lack of public gender services around Australia and
insufficient training of endocrinologists and sexual
health physicians. The large majority of prescribers trea-
ted to achieve testosterone and estradiol levels in the ref-
erence range of the affirmed gender and regularly
monitored sex steroid levels, liver function tests, electro-
lytes and tfull blood count every 2-3 months in the first
year of treatment.

Opinions regarding the use of an informed consent
model of care were varying; however, in almost all situa-
tions, mental health assessment and support prior to
commencement of hormone treatment was recom-
mended by prescribers. Notably, practice is likely depen-
dent on individual patient interactions and may well
have been difficult to quantitate in a survey. In addition,
the recently released World Health Organisation’s Inter-
national Classification of Diseases 11th Revision (ICD-
11) no longer classifies gender incongruence as a mental
health disorder, which will influence the future provi-
sion of healthcare. As increasing numbers of physicians
gain experience in treating transgender individuals, it is
likely that there will be a move away from the standard
approach to an informed consent model, which must still
include mental health support. With an informed con-
sent model, mental health practitioners remain an
important part of the multidisciplinary team to manage
mental health comorbidities and provide support during
social and medical gender transition if required. Any
holistic plan for care encompassing adequate mental
health support (provided by GP or mental health profes-
sionals) must be individualised, affirming and respectful
of the patient.

Prescribing patterns observed are generally in keeping
with recommendations of international guidelines.®®
With masculinising hormone therapy for transgender
males, testosterone mono-therapy is effective at inducing
masculinisation; however, there have been no rando-
mised controlled trials to guide the optimal route or the
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optimal dose of therapy. Prescribers regularly monitor
potential adverse effects of polycythaemia'' and liver
abnormalities,'* which are recommended in the product
information for transdermal testosterone and testoster-
one undecanoate. Given the role of testosterone and
estradiol in modulating lipid levels'® and insulin
resistance,’* and the fact that increased mortality in
transgender individuals appears to be related to cardio-
vascular disease,'*>!¢ it is reasonable that cardiovascular
risk factors are monitored periodically. Low estradiol
levels often occur, particularly in trans male (female-to-
male) individuals whose ovaries have been removed,
potentially leading to adverse bone and metabolic effects.
A recent animal model of cross-sex hormone therapy in
female-to-male individuals suggests that the addition of
low-dose estradiol to testosterone therapy in ovariecto-
mised mice can improve atherosclerotic plaque'” and
preserve bone architecture;'® however, this requires fur-
ther study in humans.

No clear consensus emerged on the monitoring of
bone mineral density, and there are insufficient data to
suggest that testosterone therapy or estradiol therapy in
transgender adults causes adverse effects on bone den-
sity'®. Current international guidelines recommend that
clinicians obtain bone mineral density measurements
only when risk factors for osteoporosis exist, specifically
in those who cease sex hormone therapy after
gonadectomy.’

Feminising hormone therapy is more complex as
estradiol alone is usually insufficient to lower endoge-
nous testosterone levels to the female reference range,
and anti-androgens are almost always required (typically
cyproterone acetate or spironolactone). As transdermal
estradiol avoids the first pass liver etfect, there is a theo-
retical benefit of decreased arterial and venous thrombo-
embolism. However, there have been no prospective,
randomised controlled trials evaluating oral versus trans-
dermal estradiol in any population (transgender or post-
menopausal women), and any observational case—
control studies have been conducted on relatively high-
risk populations in postmenopausal women.***' One
large population-based study of postmenopausal women
has shown a similar increased risk of stroke when com-
paring oral estradiol and high-dose (>50 mcg/day) trans-
dermal estradiol — those typically used in trans females;??
however, in contrast, meta-analyses suggest that trans-
dermal oestrogens carry minimal or no thrombotic
risk,?> with minimal effects on haemostatic variables.?*
Without data for the transgender population specifically,
we must extrapolate based on studies of postmenopausal
women. These suggest that, while absolute risks of
thromboembolism are low, there does appear to be a
dose-response relationship and a higher probability in
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those with cardiovascular risk factors.”> As such, the
lowest dose necessary to induce feminisation should be
used, and transdermal routes may be more appropriate
for those at high risk of thromboembolism; however, the
data to support this are scant. From a practical perspec-
tive, the preference for oral routes as first-line treatment
may reflect the fact that adherence of the patch is an
issue, particularly if there is excessive hair or sweat on
the skin.

Monitoring practices for individuals on feminising hor-
mone therapy is similar to those on masculinising hor-
mone therapy; however, in addition, those receiving
spironolactone should have their electrolytes and renal
function measured periodically.’

Providers considered education of health professionals
to be a priority for government funding, and careful con-
sideration should be given to evaluating the best
methods of delivering such education, not only at under-
graduate and postgraduate levels but also to clinicians.
Given the increasing visibility of transgender individuals
and rising demand for transgender health services seen
worldwide, it is likely that all clinicians will need aware-
ness of gender-affirming care. Although Australian data
are lacking, only 30% of North American medical
schools had provided any training relating to transgender
healthcare.?® Participants in our survey expressed wide-
spread support for the development of Australian clinical
guidelines on the treatment of transgender individuals,
and this may well be an effective means of educating
and supporting health professionals in prescribing hor-
mone therapy.

There were several key limitations to this survey. The
study was small; however, practitioners experienced in
transgender healthcare are few in Australia, and we had
a high response rate — likely capturing a representative
sample of clinicians of varying ages and clinical

Transgender hormone therapy prescribing patterns

experience. We advertised the study to ANZPATH mem-
bers only and, as such, may not have captured all rele-
vant hormone prescribers in Australia. However, this
was so that only those with a certain level of interest and
involvement in transgender healthcare would be sur-
veyed. Responder bias may have impacted results. There
was a predominance of Victorian respondents that may
have skewed practices; however, a previous Australian
transgender community survey has similarly demon-
strated that the greatest number of respondents reside in
Victoria.> No responses were received from South

Australian, Northern Territory or New Zealand
prescribers.
Conclusion

A greater evidence base is required to guide best treat-
ment and clinical care practices in transgender health,
particularly as the majority of individuals will require
treatment lifelong. Realistically, it will be many years
before such evidence is available, and until then, clinical
decisions will be based on expert opinion only. Experi-
enced hormone prescribers in Australia largely use medi-
cation regimens and monitor sex steroid levels and
potential adverse effects of sex hormone therapy in
accordance with broad recommendations listed in inter-
national guidelines. Further education on transgender
healthcare is needed. The development of guidelines
adapted for the Australian context would be a valuable
resource for clinicians initiating and monitoring hor-
mone therapy in adult transgender individuals. This
study provides the first insight into the current
Australian hormone prescribing practices among experi-
enced medical practitioners in adult transgender
medicine.
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Abstract

Background: Over the last 10 years, increases in demand for transgender health care has occurred worldwide.
There are few data on clinical characteristics of Australian adult transgender individuals. Understanding gender
identity patterns, sociodemographic characteristics, gender-affirming treatments, as well as medical and psychi-
atric morbidities, including neurobehavioral conditions affecting transgender and gender-diverse adults will help
to inform optimal health service provision.

Purpose: In an Australian adult transgender cohort, we aimed to first, assess referral numbers and describe the
sociodemographic and clinical characteristics, and second, to specifically assess the prevalence of autism spec-
trum disorder (ASD) and attention-deficit/hyperactivity disorder (ADHD).

Methods: \We performed a retrospective audit of deidentified electronic medical records in a primary care and a
secondary care gender clinic in Melbourne, Australia. Annual referral rates, sociodemographic data, and preva-
lence of medical and psychiatric conditions were obtained.

Results: Data for 540 transgender individuals were available. Rapid rises were observed in referrals for transgen-
der health services, more than 10 times the number in 2016 compared with 2011. Median age at initial presen-
tation was 27 years (interquartile range (22, 36), range 16-74). Around 21.3% were unemployed and 23.8% had
experienced homelessness despite high levels of education. Around 44.1% identified as trans male, 36.3% as
trans female, and 18.3% as gender nonbinary. Medical morbidities were rare but mental illness was very com-
mon. The prevalence of depression was 55.7%, anxiety in 40.4%, ADHD in 4.3%, and ASD in 4.8%, all higher
than reported age-matched general Australian population prevalence.

Conclusions: Rising demand for transgender care, socioeconomic disadvantage, and high burden of mental
health conditions warrants a comprehensive multidisciplinary approach to provide optimal care for transgender
individuals. Given that ASD and ADHD are prevalent, in addition to gender-affirming treatments, psychosocial
interventions may assist individuals in navigating health care needs and to support social aspects of gender tran-
sition. Further studies are required to understand links between ASD, ADHD, and gender identity and to evaluate
optimal models of health service provision for transgender individuals.

Keywords: attention deficit disorder with hyperactivity; autistic disorder; depression. gender dysphoria;
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Introduction

There is increasing recognition of the need for ade-
quate health services to meet the needs of transgender
individuals. Transgender people, whose gender identity
is markedly and persistently incongruent with their bi-
ological sex, almost always experience gender dyspho-
ria. Characterized by severe distress and discomfort,
gender dysphoria compels transgender individuals to
seek treatment. In addition to gender transition, com-
plexities such as high rates of depression and potentially
neurobehavioral conditions, such as autism spectrum
disorder (ASD) or attention-deficit/hyperactivity disor-
der (ADHD) may require specific treatment and affect
transition-related care." Addressing the specific health
needs of individuals with gender dysphoria are re-
quired to optimize quality of life and social functioning.

Despite reported increases in demand for adult and pe-
diatric transgender health services in recent years,”* there
are few data on clinical characteristics of Australian adult
transgender individuals. Gender-affirming interventions,
including hormonal and surgical interventions are not
well profiled.” Increased understanding of gender iden-
tity patterns, sociodemographic and clinical charac-
teristics of transgender, and gender diverse adults,
including psychiatric and medical burden will help to
inform health service provision.

Mental health conditions have been reported to have
higher prevalence within transgender populations and
there have been many reports of high rates of depres-
sion and anxiety®® occurring in transgender adults.
There also has been a suggestion that personality disor-
ders™' and eating disorders'' may be more prevalent
among transgender individuals. Co-occurrence with
ASD has been described in children and adolescents,'*!?
and while much of the literature has associated autism
traits detected on screening tests with gender dyspho-
ria,"*'* only one study has assessed prevalence of the
diagnosis of ASD among adult transgender individu-
als.'® However, not all studies have reported a higher
prevalence of ASD in transgender individuals,'”'® sug-
gesting that high scores on autism screening tests may
be potentially related to high social anxiety. A potential
higher prevalence of ADHD among 54 transgender in-
dividuals in an online survey has also recently been
reported.'” Further study is warranted given that
neurobehavioral conditions may affect assessment of
gender dysphoria, require specific treatment, and affect
the delivery of individualized supportive care.

Hormonal therapy for gender transition involves the
administration of testosterone for masculinization, or
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estradiol for feminization. As testosterone and estradiol
play important roles in cardiovascular disease,” there
is also uncertainty regarding cardiovascular risk among
transgender individuals.*" Increased cardiovascular mor-
bidity and mortality has been observed in retrospective
clinical studies.”>** This is plausible given that hor-
monal therapy with testosterone and estradiol both ap-
pear to be associated with lipid derangements and
potentially worsening cardiovascular risk factors such
as hypertension and insulin resistance.”**> Further
study is required.

We hypothesized first that there would be a rising
number of transgender individuals seeking adult health
services in Australia. Second, we hypothesized that
gender identity distribution and demographic data
would be different in endocrine specialist clinics com-
pared with primary care. Specifically, as current Aus-
tralian Pharmaceutical Benefits Scheme subsidy for
testosterone therapy requires specialist assessment, we
hypothesized that greater proportion of transgender
males seeking testosterone therapy would be seen in
the specialist setting. Third, given recent reports,'®"’
we hypothesized that ADHD and ASD would be more
prevalent among transgender adults attending gender
clinics than those in the general population.

The aims of this descriptive study in adult transgen-
der individuals were first, to document the number of
new transgender individuals seeking health care; sec-
ond, to describe the gender identity patterns, socio-
demographic and clinical characteristics, including
gender-affirming treatments of transgender individuals
in Australia; and third, we aimed to specifically assess
the prevalence of ADHD and ASD among this cohort
of adult transgender individuals.

Methods

A retrospective audit of electronic medical records was
performed of new consultations for gender dysphoria
at a primary care general practice clinic and an endo-
crine specialist clinic in Melbourne, Victoria, Australia.
Individuals with gender dysphoria attending endocrine
specialist clinics were compared those attending a
primary care gender clinic, Equinox Gender Diverse
Health Center operated by Thorne Harbour Health
to obtain a more representative sample of transgender
individuals in the community. In Australia, primary
care general practitioners are the first point of medical
care and play a central role in delivery of health care. A
referral is required from a general practitioner to see
an endocrine specialist. New consecutive consultations
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between 1st January 2011 and 31st December 2016 were
analyzed. As the primary care clinic only commenced on
22nd February 2016, data were analyzed for the first 12
months of operation until 22nd February 2017. The
study was approved by the Austin Health Human
Research Ethics Committee (LNR/17/Austin/102) and
the nature of the study did not require informed consent.

New presentations to both clinics (at initial consulta-
tion) were recorded in a deidentified manner. Self-
reported gender identity as recorded on registration
forms were classified into four groups: trans female
(birth-assigned males who identified as female), trans
male (birth-assigned females who identified as male),
nonbinary (those that identified as neither male nor
female), and unassigned (where individuals were un-
decided regarding their identity).

Sociodemographic parameters included age at
presentation, residential postcode (classified using
the Australian Standard Geographical Classification
Remoteness Area (ASGC-RA) score), educational
level, employment status, smoking status (non-
smoker, current smoker), hazardous alcohol intake
(defined as >2 standard drinks per day on a regular
basis or binge drinking), and history of homelessness
was defined as those without a permanent residential
address based on the Australian Bureau of Statistics
official definition (lack of an adequate dwelling, lack
of tenure or if living arrangements did not allow
control of, or access to space for social relations).

Clinical characteristics recorded included medical
morbidities and psychiatric conditions listed as diag-
noses in the medical record by clinicians. Charlson
Medical Comorbidity Index was calculated as a quan-
titative measure of overall medical morbidity.”® The
Charlson Medical Comorbidity Index predicts mor-
tality in individuals with multiple morbidities, such
as heart disease, AIDS, or diabetes (a total of 22 con-
ditions contribute to the score and low scores reflect
low morbidity). A history of gender-affirming surgery
and the gender-affirming hormone therapy regimens
used were also recorded. To provide an additional as-
sessment of cardiovascular risk, systolic and diastolic
blood pressure (mmHg), height (cm), weight (kg),
and body mass index (kg/mz, BMI) at initial consulta-
tion were also collected.

Statistical analysis

Clinical characteristics are reported as median and
interquartile range [median (IQR)] or number and
proportion [n (%)] where appropriate. Statistical tests
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were performed as an exploratory analysis. Differences
in sociodemographic and clinical characteristics be-
tween the two clinics were examined using Fisher’s
exact test and Student’s t-test, or Mann-Whitney U
test as its nonparametric alternative, as appropriate.
A proportions test by p-value was performed to inves-
tigate differences in percentage of psychiatric condi-
tions between the two clinics. The number of new
consultations per year from the endocrine specialist
clinic during 2011 to 2016 was also reported with a test
for nonlinear trend. Statistical analysis was performed
using R statistical software version 3.4.0. p<0.05 was
considered statistically significant.

Results

Data were collected on a total of 540 new consulta-
tions; 283 from an adult endocrine specialist clinic
and 257 from a primary care clinic. We observed
a 10-fold increase in the number of transgender
individuals newly attending endocrine specialist

( N\
Gender

D Trans-female

. Trans-male

| Non-binary
150 - Unassigned

P (non-linear trend) = 0.0226,

100

50

Number of new consultations

2011 2012 2013 2014 2015 2016

Year

FIG. 1. New consultations at endocrine
specialist clinic. Number indicates the total
number of new consultations during each year
from January to December. Global test for
nonlinear trend from inclusion of a second-
degree polynomial term in Poisson regression
(df=1; F-value=18.83; p=0.022).
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clinics between 2011 and 2016 (Fig. 1-Global test for
nonlinear trend from inclusion of a second-degree
polynomial term in Poisson regression (df=1; F-
value=18.83; p=0.022)). Annualized data were not
available for primary care.

Sociodemographic characteristics

Gender identity. The gender identities of transgender
individuals attending both practices are listed in Table 1.
Significantly greater proportions of trans male indi-
viduals were seen in the endocrine specialist clinic
compared with primary care (p<0.001 following
pairwise tests with Bonferroni correction). Individuals
identifying as gender nonbinary in primary care com-
prised 30.4% of all transgender individuals, and 7.4%
in specialist clinics.

Age and location of residence. Median age was 27
years (22, 36) with range 16-72 years. Telehealth con-
sultations were frequently performed in endocrine
specialist clinics with 31% of the 283 referred indi-
viduals residing in regional or remote areas of Australia
(ASGC 1-5). Homelessness had been experienced by
23.8% of the total cohort.

Education and employment. Level of education was
higher than age-matched Australian population mean
with a formal nonschool qualification above secondary
level attained in 73.5% of our cohort and 53.4% hold-
ing a university degree or higher (vs. 38.5% of the Aus-
tralian population 25-29 years of age; two-proportions
z-test chi-squared =27.57, df=1, p<0.001).”” Despite
relatively high levels of education, overall unemploy-
ment rate was 21.3%, approximately four-fold higher
than the Australian general population rate of 5.4%.>

Smoking and alcohol. Thirty-six percent were cur-
rent smokers; three-fold higher than age-matched
Australian population mean.”” Hazardous alcohol use
in specialist clinics was greater than in primary care

Table 1. Gender Identity Distribution Among Specialist
and Primary Care Clinics

Endocrine Primary
All specialist care Overall
N=540 N=283 N=257 p value
Trans female 196 (36.3%) 95 (33.6%) 101 (39.3%)
Trans male 238 (44.1%) 165 (58.3%) 73 (28.4%)
Nonbinary 99 (18.3%) 21 (7.4%) 78 (30.4%)
Unassigned 7 (1.3%) 2 (0.7%) 5 (1.9%) <0.001

Number (proportion of the cohort) is reported. p Value refers to overall
difference in gender identity proportions based on Fisher’s exact test.
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(15.8% vs. 8.0%, Chi-square=22.6; df=2; < 0.001);
however, remained lower than the general Australian
population.*

Clinical characteristics

Medical morbidities. Median Charlson Medical
Comorbidity Score was 0 (0, 1). Individual medical char-
acteristics are described in Table 2. Median overall blood
pressure was within normal limits (125/80 mmHg); how-
ever, median BMI was in the overweight range 25.6 kg/m*
(22.1, 30.9).

Psychiatric conditions. Around 88.3% had been
assessed by a psychiatrist or psychologist experienced
in gender dysphoria before commencement of gender-
affirming hormone therapy. The prevalence of psychi-
atric conditions was high and the most commonly
diagnosed conditions are outlined in Table 3. Of note,
depression was prevalent in 55.7%, anxiety in 40.4%,
ASD in 4.8% and ADHD in 4.3%, all higher than age-
matched Australian population means (Fig. 2).***'
Five individuals had diagnoses of both ASD and
ADHD. Of individuals with ADHD, there were simi-
lar numbers who were birth-assigned males (n=12)
and birth-assigned females (n=11). Conversely in indi-
viduals with ASD, there was a greater proportion of
birth-assigned males [n=17 (65%)] than birth-
assigned females [n=9 (35%)]. However, the propor-
tion of ASD is not significantly different between
birth-assigned males (8.7%) and birth-assigned fe-
males (3.8%; Chi-squared=3.74, df=1, p=0.053).

Table 2. Medical Characteristics

All N
Age at first consultation (years) 27 (22, 36) 540
Duration of hormone therapy (months) 0 (0, 18) 457
Charlson medical comorbidity index 0(,1) 540

Hypertension® 46 (11.5%) 540
Hypercholesterolemiab 56 (15.6%) 540
Ischemic heart disease 4 (0.7%) 540
Human immunodeficiency virus (HIV) 2 (0.4%) 540
Chronic obstructive airways disease 79 (14.6%) 540
Liver disease 25 (4.6%) 540
Venous thromboembolism 7 (1.5%) 540
Stroke 1 (0.2%) 540
Cancer/Malignancy 8 (1.5%) 540
Previous genital reassignment surgery 46 (8.5%) 540
Body mass index (kg/m?) 25.6 (22.1, 30.9) 190
Systolic blood pressure (mmHg) 125 (120, 130) 397
Diastolic blood pressure (mmHg) 80 (75, 82) 394

Median (IQR) are shown or number (prevalence %) for categorical pa-
rameters. N=number of individuals for which data was available.

2A hypertension diagnosis was based on antihypertensive treatment.

PHypercholesterolemia diagnosis was based on statin use.
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Table 3. Prevalence of Psychiatric Conditions

Australian population All
prevalence® % N=540

Major depression 7.9%°%2 301 (55.7%)

Anxiety 16.3%°%2 218 (40.4%)

Bipolar disorder 1.8-3.6%°7 18 (3.3%)

Post-traumatic stress 6.4%°%7 24 (4.4%)
disorder

Obsessive compulsive 1.9%% 11 (2.0%)
disorder

Borderline personality 2.7%-6%°%8 35 (6.5%)
disorder

Other personality <1.7%%8 8 (1.5%)
disorders

Eating disorders 0.8-11.1%%° 16 (3.0%)

Autism spectrum 0.7%"" 26 (4.8%)
disorder

Attention-deficit/ 1.1%%° 23 (4.3%)
hyperactivity

syndrome (ADHD)

Number (proportion of the cohort) is reported.
#Australian population prevalence is based on median age of 27.
PRefers to prevalence rates for age group 25-34.

Thirty-two percent of individuals with ADHD were
taking stimulant medication.

Gender-affirming hormone therapy regimens. Choice
of hormone therapy varied widely. The most frequently
used regimen for trans females was estradiol valerate
combined with either spironolactone or cyproterone
acetate and for trans males, intramuscular testoster-
one undecanoate injections (Table 4). Preferred agents
were mirrored in individuals identifying as gender
nonbinary.

( \

6.0%
u Transgender ® Australian

individuals Population
5.0% 4.8% Prevalence
4.3%
4.0%
@
o
5
S 3.0%
e
a
20%
1.1%
10% 0.7% ’
ASD ADHD

FIG. 2. Prevalence of ASD and ADHD in our
cohort and the Australian adult population
prevalence.>**" ADHD, attention-deficit/
hyperactivity disorder; ASD, autism spectrum
disorder.
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Gender affirmation surgery. Of 196 trans female indi-
viduals, 36 (18.4%) had undergone genital reassign-
ment surgery (vaginoplasty and orchidectomy). Four
(2.0%) had orchidectomy alone, 6 (3.1%) had breast
augmentation, 5 (2.6%) had facial feminization surgery
and 1 individual had a laryngeal shave procedure. Of
238 trans male individuals, 14 (5.9%) had undergone
hysterectomy and 1 individual had phalloplasty. Mas-
tectomy had been performed in 88 (40.0%) individuals.
Of 99 individuals identifying as gender nonbinary, 1 in-
dividual (1.0%) had orchidectomy, 11 (12.1%) had
mastectomy, and 1 (1.0%) had laryngeal shave.

Among individuals with ASD and/or ADHD, of 19
trans female individuals, 1 (5%) had vaginoplasty. Of
15 trans males, 5 had prior mastectomy (33%). No in-
dividuals who identified as gender nonbinary had any
prior surgery.

Discussion

In this large cross-sectional study of adult transgender
individuals, we report a rapid rise in demand for trans-
gender health care, with more than 10 times the number
in 2016 compared with 2011. Individuals identifying as
gender nonbinary comprise 18.3% of the overall trans-
gender cohort and greater numbers of trans male in-
dividuals are seen in endocrine practice. Despite few
medical morbidities, smoking, unemployment, social
disadvantage, and mental illness are highly preva-
lent which must be considered in the development of
comprehensive multidisciplinary care for transgender
Australians. Notably, the prevalence of ADHD, ASD,
depression, and anxiety are higher in adult transgender
individuals than age-appropriate Australian population
mean.

Increasing demand

Due to fear of disclosure, differences in case definition®?
and a lack of studies involving population-based rep-
resentative samples, the prevalence of gender dysphoria
is inherently challenging to determine. Estimates report
0.1-0.6% of the population identify as gender vari-
ant.>>>> Demand for gender clinics has risen several
fold in many countries worldwide over the last de-
cade.***” It is not only demand for hormonal therapy,
but gender-affirming surgery has also increased three-
fold between 2012-2014.>® Our data mirror this world-
wide trend, which is likely to be a result of increased so-
cietal acceptance of gender diversity, tolerance, and
visibility of transgender individuals online and in the
media. The concern is that current health care services
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Table 4. Gender-Affirming Hormone Therapy Regimens Prescribed
All Proportion
Trans female individuals N=177
Oral estradiol + antiandrogen® 77 43.5%
Oral estradiol 45 25.4%
Transdermal estradiol (patch/gel) 11 6.2%
Transdermal estradiol (patch/gel) + oral estradiol + antiandrogen® 10 5.6%
Combined oral contraceptive pill® 8 4.5%
Transdermal estradiol (patch/gel) + antiandrogen® 7 4.0%
Transdermal estradiol (patch/gel) + oral estradiol 3 1.7%
Antiandrogen 2 1.1%
Combined oral contraceptive pill® + antiandrogen® 2 1.1%
GnRH agonist subcutaneous implant 2 1.1%
GnRH agonist subcutaneous implant + oral estradiol 1 0.6%
Other® 9 5.1%
Trans male individuals N=218
Testosterone undecanoate injection 160 73.4%
Testosterone enanthate injection 35 16.1%
Transdermal testosterone (solution/gel/cream) 18 8.3%
Testosterone undecanoate injection + transdermal testosterone (solution/gel/cream) 2 0.9%
Testosterone enanthate injection+ transdermal testosterone (solution/gel/cream) 1 0.5%
Testosterone enanthate injection + Testosterone ester mix injection 1 0.5%
Testosterone ester mix injection 1 0.5%
Gender nonbinary individuals N=51
Birth-assigned females
Testosterone undecanoate injection 15 29.4%
Transdermal testosterone (solution/gel) 12 23.5%
Testosterone enanthate injection 4 7.8%
Birth-assigned males
Oral estradiol + antiandrogen? 1 21.6%
Oral estradiol 4 7.8%
Topical estradiol (patch) + oral estradiol + antiandrogen® 1 2.0%
Antiandrogen® 1 2.0%
Combined oral contraceptive pill 1 2.0%
Other 2 3.9%

The total number refers to only individuals who were receiving gender-affirming hormone therapy. Number (proportion) is reported.
@Antiandrogen refers to cyproterone acetate, spironolactone, or bicalutamide.

PEthinyl estradiol and levonorgestrel.

“Other refers to raloxifene + oral estradiol + antiandrogen (n= 1), oral estradiol + progesterone (n = 2), transdermal estradiol (patch) + antiandrogen
+ progesterone (n=1), oral estradiol + antiandrogen + progesterone (n=2), estradiol/progesterone cream + antiandrogen (n=1), oral estradiol + low-

dose transdermal testosterone (n=2).

d0ther refers to raloxifene + antiandrogen (n=1), transdermal estradiol (patch) + antiandrogen + progesterone (n=1).

will not be able to meet continuous increases in de-
mand. Expansion of telehealth consultations may be a
cost-effective strategy to provide specialized gender
outreach services (in partnership with local primary
care physicians) to the 30% of individuals residing in
rural and regional locations.

Gender identity

Trans females traditionally outnumber trans males,
however, gender identity distributions observed in this
study showed a shift. The endocrine specialist cohort
demonstrated a reversal of this ratio with three times
as many trans males as trans females presenting for
hormone therapy. This is likely related to new re-
strictions by the Australian Pharmaceutical Benefits
Scheme introduced in early 2015, which require a spe-
cialist endocrinologist, sexual health physician, or urol-
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ogist consultation to access government-subsidized
testosterone therapy. It is also possible that our results
may reflect changing gender proportions within the
transgender community at large. Indeed, this latter ar-
gument is supported by the ongoing multinational
ENIGI study recently documenting higher frequencies
of trans male individuals in their combined study pop-
ulation*® and in Canadian and Dutch gender clinics.*'

We report a high prevalence of nonbinary gender
identity (30%) among our primary care population.
There are no peer-reviewed publications examining
the prevalence of nonbinary gender identity, however,
published online surveys of transgender populations
report between 5% and 13% identity as such.*>** Iden-
tification as a nonbinary gender, of which there are
many terms with which individuals identify (i.e., gen-
derqueer, gender fluid, agender), may be emerging
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with increasing recognition of gender as a spectrum
and societal acceptance in challenging conventional
gender stereotypes.

Sociodemographic characteristics

Despite relatively high levels of education, unem-
ployment rates of 21.3% were high in this relatively
young cohort, four-fold higher than the Australian
general population unemployment rate of 5-6%.**
High rates of unemployment among transgender indi-
viduals (33-35%) have also been reported in the United
States of America and Spain.*>*® There are a range of
potential contributing factors to unemployment, in-
cluding fear of disclosure, employer discrimination,
conflicting gender codes or names on qualifications
or references, and mental health conditions. Of con-
cern, young transgender individuals reporting difficul-
ties obtaining employment had higher rates of suicide
attempts and mental health conditions than those
who did not.*” Smoking rates in the transgender com-
munity are high, but similar to rates among Australians
with depression and anxiety, which may reflect smok-
ing being a means to relieve psychiatric symptoms.
Smoking and being overweight are both cardiovascular
risk factors affecting this relatively young population,
and given the uncertain long-term cardiovascular ef-
fects of testosterone or estradiol therapy, proactive car-
diovascular risk reduction should be considered in all
transgender individuals.

Clinical characteristics, ASD, and ADHD

We report a high prevalence of ADHD (4.1%) in our
cohort, which is higher than adult Australian popula-
tion prevalence of 1.1-2.7%.>° We interestingly ob-
served a similar male to female ratio in those with
ADHD, which is in contrast to the male predomi-
nance observed in the general population.*® How-
ever, it has been suggested that underdiagnoses may
occur among females in the community,*® and symp-
toms, which are typically more commonly exhibited
by women, such as inattention, may not be recognized
as symptoms of ADHD.* There has only been one
other small study suggesting a higher prevalence of
ADHD in adult transgender individuals (n=54)."
Notably, this was a convenience sample from a paid
online survey, which has multiple limitations, includ-
ing a bias toward young internet users, and is unlikely
to be representative of population-based samples or
transgender cohorts.'” Potentially, misdiagnoses of
ADHD may be a contributing factor. Both ASD and
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ADHD can severely compromise health and wellbeing,
particularly if left undiagnosed.’®*® Symptoms such as
attention difficulties, deficits in communication and so-
cial skills, obsessional interests, and stereotyped be-
havior can significantly impact assessment of gender
dysphoria, understanding of health information, and
engagement in clinical care.”’ These factors may poten-
tially explain fewer individuals with ASD or ADHD
undergoing gender-affirming surgery than transgender
individuals in our study. Gender nonconforming youth
often present with externalizing behaviors,”®> and
symptoms such as attention deficit, impulsivity, and
hyperactivity may be explained in part by ASD rather
than ADHD, although distinguishing the two diag-
noses is usually achievable.> While contentious and
lacking supportive data, it has been suggested that en-
docrine disruptors such as prenatal exposure to phtha-
lates™ or antidepressants® may be an explanation for
the increase of ADHD and ASD and relationship
with gender variance. There is evidence that phthalates
may play a role in reproductive development in utero
and sex steroid hormone levels.®>” Sex hormones
may also play a role in the development of these condi-
tions. Familial and twin studies have shown that ap-
proximately 50-72% of contributing genetic factors
overlap in ADHD and ASD.”® There may potentially
be shared genetic or epigenetic underpinnings or
neurodevelopmental links among gender identity,
ADHD, and ASD.” Such hypotheses and observations
will hopefully provide impetus to further study the
links among ADHD, ASD, and gender.

The prevalence of ASD of 5% in our adult cohort is
also significantly higher than Australian adult popula-
tion prevalence rates of <1%.% Three published cross-
sectional analyses of clinical chart data have described
similar rates of prior diagnoses of ASD ranging from
6% in adults and 7-13.3% in children and adolescents
with gender dysphoria.'>'*!'® Many more studies have
used surrogate autism screening tools and reported
scores suggestive of ASD, however, it is possible that
high levels of social anxiety related to minority stress
or potential peer or family rejection may lead to
falsely positive screening tests.®' Prospective controlled
studies with rigorous diagnostic assessments for ASD,
ADHD, and gender dysphoria are required.

Not surprisingly, we report an extremely high prev-
alence of diagnosed depression and anxiety, which is
10-fold higher than the general population® and is
comparable with previous studies among transgender
populations.>***%* There are greater risks of depression,
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anxiety, and suicide reported among individuals with
ADHD and ASD.®*®> Although there are many con-
tributing factors to this, including discrimination and
difficulties accessing gender-affirming treatments, our re-
sults exemplify the need for multidisciplinary coordinated
care® and mental health support for transgender individ-
uals, including availability of services to treat, monitor,
and effectively support individuals with ASD and
ADHD. As both ASD and ADHD are complex condi-
tions with variable functional challenges, provision of
information and gender-affirming care needs to be tai-
lored to different learning styles specific to the individual.
Clinicians may need to employ a range of different tools
and approaches to account for factors such as inattention,
lack of organization, and communication difficulties.
Additionally, psychosocial interventions to develop
interpersonal skills, increase self-esteem, and improve
social and peer support may benefit individuals who
struggle with social aspects of gender transition.

There were a number of key limitations to this cross-
sectional retrospective audit. While we attempted to
capture primary and specialist care clinics in the
state of Victoria, we are uncertain of referral patterns
in other states and territories of Australia, however,
given the worldwide trends reported, it is likely similar
rises in demand for transgender health are being seen.
In addition to limitations inherent in the study design,
including lack of a control group and missing data, we
collected diagnoses listed in medical records, which
while entered by medical practitioners during initial
consultations, are largely based on self-reported clini-
cal history and we did not have details regarding the
specific diagnostic process leading to the diagnosis
of ADHD or ASD. We also did not have temporal
data on the effect of gender-affirming hormone ther-
apy on mental health conditions such as depression.
We also did not have data on suicidality or contribut-
ing factors to depression or anxiety. Nonetheless, this
is a large real-life clinical cohort and our findings
warrant further confirmation in prospective studies.
Until further data are available, decreasing mental
health burden and improving quality of life should
be made a priority. Comprehensive multidisciplinary
gender services may be best placed to meet the com-
plex mental health needs of this socially disadvan-
taged group.

Conclusion
There is a rising demand for transgender health ser-
vices, and we observe an increased prevalence of de-
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pression, anxiety, ADHD, and ASD higher than the
general population. A coordinated multidisciplinary
approach to transgender health care, including psycho-
social interventions to support mental health and
neurobehavioral conditions in adults in parallel to
gender-affirming treatments are essential to meet the
needs of this socially disadvantaged cohort. There are
many future research priorities, including studies to as-
sess and understand the links between neurobehavioral
conditions and gender dysphoria, clinical trials to pro-
vide evidence-based treatment pathways and studies to
evaluate optimal models of health service provision to
improve quality of life and minimize mental health
burden. Until further evidence is available, provision
of health services need to be tailored to the specific
health needs of transgender individuals with a focus
on continual quality improvement as new knowledge
and data arise.
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Relationship Between Serum Estradiol Concentrations
and Clinical Outcomes in Transgender Individuals
Undergoing Feminizing Hormone Therapy:

A Narrative Review
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Abstract

Transgender, including gender diverse and nonbinary, individuals are treated with estradiol with or without
antiandrogen to align their physical appearance with their gender identity, improve mental health and quality
of life. Consensus guidelines give target ranges for serum estradiol concentration based on premenopausal
female reference ranges. However, limited studies have evaluated the relationship between serum estradiol
concentrations and clinical outcomes in transgender individuals undergoing feminizing hormone therapy.
The available evidence has not found that higher serum estradiol concentrations, together with suppressed tes-
tosterone, enhance breast development, or produce more feminine changes to body composition. However,
ensuring testosterone suppression appears to be an important factor to maximize these physical changes. Higher
serum estradiol concentrations have been associated with higher areal bone mineral density. Although the
resultant long-term clinical implications are yet to be determined, this could be a consideration for individuals
with low bone mass. The precise serum estradiol concentration that results in adequate feminization without
increasing the risk of complications (thromboembolic disease, cholelithiasis) remains unknown. Further prospec-
tive trials are required.
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Introduction
Transgender, including gender diverse and nonbinary,
individuals who seek feminization are often treated
with estradiol with or without antiandrogen to increase
serum estradiol concentration and decrease serum tes-
tosterone concentration into the reference ranges for
premenopausal women. Physical changes, including
softening of skin, a decrease in facial and body hair,
breast development, and feminine changes to body
composition, develop within months although maxi-
mal effects may take 2-3 years."

Consensus guidelines give recommendations for
serum estradiol concentration targets to permit titration
of estradiol therapy.'™ The 2017 Endocrine Society

Clinical Practice Guidelines recommend maintenance
of serum estradiol concentrations between, and not ex-
ceed, 100-200 pg/mL (367-734 pmol/L) and testoster-
one concentrations <50ng/dL (1.7 nmol/L).! These
values are derived from sex steroid concentrations in
premenopausal women and represent a surrogate target
to enable suppression of testosterone while minimizing
supraphysiological estradiol concentrations. However,
no study has been performed to establish optimal estra-
diol concentrations to promote feminization in trans-
gender individuals undergoing feminizing hormone
therapy. When considering optimal serum estradiol
concentrations, adequate feminization must be weighed
against potential risks, given that escalating oral
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estradiol dose has been associated with an increased
thromboembolic risk in the menopausal hormone
therapy literature.*

Given the uncertainty regarding estradiol concentra-
tion targets in transgender individuals undergoing fem-
inizing hormone therapy, we undertook a narrative
review to establish the relationship between serum es-
tradiol concentrations and clinical outcomes. Herein,
we present a summary of the literature regarding the
relationship between serum estradiol concentrations
and breast development, body composition, and bone
health in transgender individuals. We also consider
risks associated with escalating estradiol dose and
serum estradiol concentration. MEDLINE, EMBASE,
and PsycInfo were searched using MeSH terms and
text words for transgender, estradiol, breast, body com-
position, and bone. No randomized controlled trials
were found, so data have been obtained from prospec-
tive cohort, retrospective cohort, and cross-sectional
studies. We also searched the references listed in rele-
vant publications.

Breast development
Breast development is a key clinical outcome for many
transgender individuals. However, breast development
is often modest,”® and many individuals seek surgical
breast augmentation.>” Two studies have reported the
influence of serum estradiol concentration on breast
development in transgender individuals.

de Blok et al. performed a 12-month prospective
study as part of the European Network for the Investi-
gation of Gender Incongruence (ENIGI) to evaluate
breast development in 229 transgender individuals
newly commencing gender-affirming hormone ther-
apy (GAHT).” Breast development, as measured by
changes in breast-chest circumference and cup size,
was modest and predominantly occurred within the
first 6 months of GAHT. Mean breast-chest difference
increased to 7.9+ 3.1 cm after 12 months, with nearly
half of participants having less than AAA cup size.

Serum estradiol concentration, taken as an average
of two values performed at months 3 and 12, did not
predict breast development after 12 months of GAHT
(Table 1). Only the highest quartile (mean serum estra-
diol concentration 452pmol/L in Amsterdam and
567 pmol/L in Ghent) reached serum estradiol concen-
trations recommended in Endocrine Society guidelines.
Testosterone was suppressed in 92% of individuals, so
further analyses evaluating the influence of serum tes-
tosterone concentration could not be performed.

NOLAN AND CHEUNG

Breast development was also analyzed by Meyer
et al, who reported a retrospective cohort study
involving 155 transgender individuals."® Similar to
the previous study, the authors also reported breast
development by breast-chest difference but also by
Tanner stage. Median breast-chest difference mea-
sured 8.5t 5cm and Tanner stage 41 at 3-4 years
with estradiol concentration 342+ 382 pmol/L. Serum
estradiol concentration had no significant influence
on breast development (Spearman correlation [p]=
—0.117, p=0.316) (Table 1). Owing to its retrospective
nature, there was greater variability in the hormone
regimen used, and 17% of individuals were not treated
with antiandrogen therapy, which permitted further
analysis of the influence of serum testosterone concen-
tration. Both serum testosterone concentration and free
androgen index (FAI) were significantly negatively cor-
related with the level of Tanner stage (testosterone:
p=—0.398, p<0.001; FAIL: p=0.346, p=0.004).

Older studies have also reported the influence of
estradiol dose on breast development. One cross-
sectional analysis of 38 transgender individuals reported
higher breast hemicircumference with higher estradiol
doses,'! whereas a subsequent longitudinal study enroll-
ing 60 individuals did not."” Tt should be noted that
these studies utilized ethinyl estradiol and conjugated es-
trogens, which are no longer recommended as part of
feminizing hormone regimens given inability to measure
serum estradiol concentrations and increased risk of
thromboembolic disease.""

In summary, serum estradiol concentration has not
been found to be associated with breast-chest difter-
ence or Tanner stage in transgender individuals. How-
ever, ensuring suppression of testosterone might be an
important factor to promote maximal breast develop-
ment. Limited data are available examining bra cup
size or development of the nipple-areolar complex
and this requires further study.

Body composition
Several prospective studies have examined changes in
body composition after initiation of GAHT in transgen-
der individuals.'*"*® Typical changes include a reduction
in lean mass and increase in fat mass, particularly gynoid
fat.>”?® However, the current literature is limited by a
lack of controlled studies and only one study has exam-
ined the relationship between changes in body composi-
tion and serum estradiol concentration.

Klaver et al. reported changes in body composition
using whole-body dual-energy x-ray absorptiometry
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(DXA) after commencement of GAHT in a 12-month
prospective observational study that enrolled 179 trans-
gender adults."* Resultant changes in body composition
included increased body fat, more predominant at the
gynoid region, and a decrease in waist-to-hip ratio.
Mean serum estradiol concentration measured at
months 3 and 12 was not found to be associated with
changes in body fat or lean body mass.'

The use of gonadotropin-releasing hormone agonists
(GnRHa) with subsequent commencement of estradiol
in transgender adolescents allows further evaluation of
changes directly attributable to estradiol. Klaver et al.
reported changes in body composition in a retrospective
study involving 71 transgender adolescents.”® GnRHa
were used to achieve puberty suppression, with GAHT
commenced from 16 years of age. At 22 years of age,
body composition parameters, including waist-hip
ratio, total body fat, and lean body mass, were more
closely aligned with that of cisgender women.

Larger changes in total body fat (+6% [4, 7] vs. +3%
[1,5]) and lean body mass (—6% [—7, —4] vs. —3% [—5,
—1]) were seen during GnRHa monotherapy than after
commencement of estradiol. This could suggest that
suppression of testosterone has a greater impact on
body composition than estradiol. However, it remains
unclear if these changes are directly attributable to tes-
tosterone suppression or the sex steroid-deficient state
achieved during GnRHa therapy.

In summary, serum estradiol concentration has not
been found to be associated with changes in body com-
position in transgender adults. Although changes in
body composition are seen after sequential commence-
ment of estradiol in transgender adolescents, these
changes were smaller than those seen after the initial
commencement of GnRHa monotherapy.

Bone health

Despite reports of low bone mass in transgender indi-
viduals before initiation of GAHT,*>** prospective
studies®>**?*?! and a meta-analysis®> have demon-
strated improvements in areal bone mineral density
(BMD) after commencement of GAHT. Several stud-
ies have examined the association between serum
estradiol concentration and bone outcomes in trans-
gender individuals.

Two prospective studies in the ENIGI cohort have
evaluated changes in areal BMD and bone turnover
markers in transgender individuals for the first 12
months of GAHT. Both studies evaluated the correla-
tion between bone parameters and serum estradiol
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concentration, taken as a mean of values performed
at months 3 and 12. Wiepjes et al. reported changes
in areal BMD in 231 transgender individuals and
found that absolute BMD increased at the lumbar
spine (LS) (+3.67%, 95% confidence interval [CI]:
3.20 to 4.13, p<0.001), total hip (TH) (+0.97%,
95% CI: 0.62 to 1.31, p<0.001), and femoral neck
(FN) (+1.86%, 95% CI: 1.41 to 2.31, p<0.001) for
12 months.*®

Estradiol assays differed between sites so cohorts
from Amsterdam and Ghent were reported separately.
In Amsterdam, serum estradiol concentration was
found to correlate with LS, TH, and FN BMD change,
whereas in Ghent serum estradiol concentration corre-
lated with LS BMD change but not TH or FN (Table 1).

Vlot et al. evaluated changes in markers of bone
metabolism in 121 transgender individuals newly com-
mencing GAHT.> They found that alkaline phosphatase
decreased in 19% (95% CI: —21 to —16), C-terminal
telopeptide of type 1 collagen (CTx) decreased in 11%
(95% CI: —18 to —4), and sclerostin decreased in 8%
(95% CI: —13 to —4) of individuals after 12 months of
GAHT (Table 1). Serum estradiol concentration was
reported in quartiles (first quartile 115 pmol/L, second
quartile 192 pmol/L, third quartile 280 pmol/L, and
fourth quartile 527 pmol/L) in this analysis. The lowest
estradiol quartile showed a slight increase in sclerostin
concentration, whereas sclerostin decreased in the
other quartiles. There was no association between the
other markers of bone metabolism and serum estradiol
concentration. This could imply that the serum estradiol
concentrations achieved in the lowest quartile could be
too low to result in reduced bone turnover.

Two retrospective cohort studies from the Amster-
dam Cohort of Gender Dysphoria (ACOG) have
aimed to establish the long-term changes in areal
BMD and fracture risk in transgender individuals.
Wiepjes et al. reported changes in absolute BMD
and Z-score as measured by DXA in 711 transgender
individuals up to 10 years after commencement of
GAHT.>* The mean sex steroid concentrations in
this study were established by averaging results from
laboratory measurements after 1, 2, 5, and 10 years
of GAHT and reported in tertiles. Only individuals
in the third tertile achieved serum estradiol concen-
trations recommended in Endocrine Society Clinical
Practice Guidelines.

After 10 years of GAHT, LS BMD was not different
from baseline (+0.006 g/ cm? [—0.005 to +0.017 g/ cm?]).
However, in the cohort that achieved serum estradiol
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concentrations in the highest estradiol tertile (mean
442 pmol/L), an increase in LS BMD was observed
(+0.044 g/cm2 [+0.025 to +0.063 g/cmz]), whereas
there was a decrease in those in the lowest tertile (mean
118 pmol/L: —0.026 g/cm* [—0.044 to —0.009 g/cm?]).
BMD was stable in the second tertile (mean 238 pmol/L:
+0.002 g/cm® [0.016 to +0.0021 g/cm?]). There was
no difference in the change in LS BMD between individ-
uals with suppressed versus not suppressed testosterone.

Wiepijes et al. also established the fracture incidence
of transgender individuals treated with long-term
GAHT.” Their study included 2023 transgender indi-
viduals; 1089 < 50 years of age treated with GAHT for a
median of 8 years and 934 individuals age 50 years or
older treated with GAHT for a median of 19 years. In
total 2.4% of younger and 4.4% of older transgender
women sustained a fracture. It should be noted that
fracture data were obtained from a database of emergency
room presentations and may not represent minimal
trauma fractures. Compared with age-matched cisgender
men, older transgender women had a higher prevalence
of fracture (odds ratio [OR]=1.90, 95% CI: 1.32-2.74).
Laboratory measurements were available in 66% of indi-
viduals. On univariable analyses, no association was
found between serum estradiol concentration and frac-
ture risk (per 10 pmol/L: OR=0.99, 95% CI: 0.97-1.02).

Two studies have established volumetric BMD using
peripheral quantitative computed tomography (pQCT)
in transgender individuals. Serum estradiol concen-
tration at 12 months was not associated with BMD
or pQCT parameters in a cohort of 49 transgender in-
dividuals.*® Similarly, serum estradiol concentration
was not associated with pQCT parameters in a cross-
sectional analysis of 23 transgender individuals at
least 3 years postgender-affirming surgery.*® Both stud-
ies are limited by small numbers of participants and
estradiol concentration measured at one timepoint.

In summary, higher serum estradiol concentrations
have been associated with higher areal BMD in some
studies of transgender individuals. Based on current
data, if serum estradiol concentration is maintained
>200-250 pmol/L (54-68 pg/mL), serum bone turn-
over markers are reduced and LS BMD remains stable.
Small studies have not found associations between
pQCT parameters and serum estradiol concentration.

Risks of escalating estradiol dose/concentration

The risks of escalating estradiol dose to achieve higher
serum estradiol concentrations must be weighed
against potential adverse events. Higher oral estradiol

doses (defined as > 1 mg estradiol,**” or >2 mg estra-
diol or 0.625 mg conjugated equine estrogens®") have
been associated with an increased risk of venous
thromboembolism with menopausal hormone therapy.
However, this has not been demonstrated with high-
dose (>50 mcg/24h) transdermal preparations™”®
apart from one nested case-control study in which
there was an increased risk of stroke in women treated
with transdermal estradiol >50 mcg/24h compared
with low-dose estradiol.*

Higher oral estradiol dose has also been associated
with a higher risk of cholelithiasis in postmenopausal
women,*’ but there have not been reports of an
increased risk of cholelithiasis in transgender individu-
als undergoing feminizing hormone therapy. It is also
important to acknowledge that the literature from
which this is derived is based on doses often much
lower than those administered to transgender individ-
uals, and include studies involving conjugated equine
estrogens that are not reccommended for GAHT."

Higher endogenous serum estradiol concentra-
tions have also been associated with an increased
risk of peripheral arterial disease in men*' and breast
cancer in postmenopausal women.*> One cohort
study of elderly men found an association between
higher serum estradiol concentrations and cerebrovas-
cular disease in men,*’ but no association was found
in a subsequent meta-analysis.** Importantly, higher
endogenous serum estradiol concentrations have been
associated with lower coronary artery calcium score
in postmenopausal women.*’

Contribution from testosterone suppression

Current guidelines recommend increasing serum estra-
diol and decreasing serum testosterone into the respec-
tive reference ranges of premenopausal women. It is,
therefore, difficult to dissect the relative contributions
of testosterone suppression from the increases in
serum estradiol concentration. Published prospective
studies from the ENIGI cohort prescribe cyproterone ac-
etate 25-50 mg daily as antiandrogen therapy,*® which
results in testosterone suppression in the majority of in-
dividuals.” Lower doses of cyproterone acetate result in
adequate testosterone suppression.*” Importantly, more
adequate suppression of serum testosterone concentra-
tion has been associated with enhanced breast develop-
ment as measured by Tanner stage.'® Similarly, greater
changes in body composition are seen in transgender ad-
olescents treated with GnRHa monotherapy than after
subsequent commencement of estradiol.>®
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Limitations of current evidence

The current literature is limited by a small number of
observational trials. These studies have based the estra-
diol concentration from the average of a limited num-
ber of serum estradiol concentration measurements
with variability in the assay used. This is important
given the imprecision of the estradiol immunoassay,
particularly at low estradiol concentrations.*® It should
also be noted that only individuals in the highest quar-
tile or tertile of serum estradiol concentration in the
prospective studies achieved concentrations in the
range recommended in the Endocrine Society guide-
lines." The relative contribution of serum estradiol con-
centration on physical feminization in transgender
adults is unknown. Similarly, given that most individuals
have a suppressed serum testosterone concentration, the
current evidence cannot distinguish the relative contri-
butions of suppressed testosterone and serum estradiol
concentration achieved.

Future directions

There is a need for prospective trials evaluating dif-
ferent serum estradiol concentration targets with
clinical and radiological features of feminization in
larger cohorts of transgender individuals. Ideally,
serum estradiol concentration should be measured
through liquid chromatography-mass spectrometry
at more frequent timepoints. Although sex steroid
concentrations have not been found to correlate
with sexual desire*” or anger’® in transgender indi-
viduals undergoing feminizing hormone therapy,
the influence of serum estradiol concentration on
other end-points such as psychological distress or
gender dysphoria should also be considered.

Conclusion

Limited uncontrolled prospective evidence has not
found that higher serum estradiol concentrations with
adequate testosterone suppression enhances breast de-
velopment or produces more feminine changes to body
composition in transgender adults. However, higher
serum estradiol concentrations have been associated
with higher areal BMD and could be considered in in-
dividuals with low bone mass. The precise serum estra-
diol concentration that results in adequate feminization
without increasing the risk of complications remains
unknown. Prospective studies with various serum es-
tradiol concentration targets and clinical features of
feminization are required.
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Abstract

Autism spectrum disorders (ASD) and attention-deficit hyperactivity disorder (ADHD) can compromise health and may be
more prevalent amongst individuals with gender dysphoria (GD). Symptoms such as attention or social difficulties can impact
assessment of GD, understanding of health information, and engagement in clinical care. To ensure neurodevelopmental
conditions are adequately considered in gender health services, we aimed to systematically review the literature examining
the prevalence of ASD and ADHD amongst individuals with GD. In this systematic review based on the PRISMA guidelines.
MEDLINE and PsycINFO databases were searched for studies examining the prevalence of ASD and/or ADHD in individu-
als with GD or investigated the rate of GD in cohorts with ASD or ADHD. All English peer-reviewed publications were
included. The search strategy identified 179 studies. After applying exclusion criteria, a total of 30 studies were identified,
22 studies which examined the prevalence of ASD or ADHD in people with GD. A further 8 studies examined the reverse;
prevalence of GD in people with ASD. The few studies employing diagnostic criteria for ASD suggest a prevalence of 6-26%
in transgender populations, higher than the general population, but no different from individuals attending psychiatry clin-
ics. Few studies examine prevalence of ADHD. Low-level evidence exists to suggest a link between ASD and GD. Further
population-based and controlled studies using diagnostic criteria for ASD and ADHD are required.

Keywords Transgender persons - Gender dysphoria - Attention-deficit hyperactivity disorder - Autism disorders

Introduction

Transgender healthcare services are in higher global demand
than ever before (Cheung et al. 2018; Delahunt et al. 2018).
In response, gender health services are swiftly expanding
and being redesigned. This development presents a critical
opportunity to tailor health care provision to specific health
needs and alleviate the significant mental health burden
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associated with gender dysphoria (GD). Compelling evi-
dence indicates a high prevalence of depression and anxiety
amongst individuals with GD (Heylens et al. 2014; Reisner
et al. 2015, 2016); furthermore, neurodevelopmental condi-
tions such as autism spectrum disorder (ASD) and attention
deficit hyperactivity disorder (ADHD) may well be more
common in transgender individuals (Dawson et al. 2017,
Gunter Heylens et al. 2018; Jones et al. 2012; Pasterski et al.
2014).

Both ASD and ADHD can severely compromise health
and wellbeing, particularly if left undiagnosed (Ebejer et al.
2012; Simonoff et al. 2008). Symptoms such as attention dif-
ficulties, deficits in communication and social skills, obses-
sional interests, and stereotyped behaviour can significantly
impact assessment of GD, understanding of health informa-
tion, and engagement in clinical care (American Psychiatric
Association 2013).

There is a widely held opinion of clinicians that there
is an over-representation of neurodevelopmental conditions
amongst individuals with GD and when the evidence to
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support this belief was questioned in a recent essay, vig-
orous debate ensued (Strang et al. 2018; Turban and van
Schalkwyk 2018b; van der Miesen et al. 2018a). As such,
we sought to review the updated evidence to investigate the
prevalence of ASD and additionally for ADHD amongst
individuals with GD in order to ensure such conditions are
adequately considered in the unfolding design of gender
health services and to better serve our patients.

Methods

Preferred reporting items for systematic review and meta-
analysis (PRISMA) reporting guidelines were used in the
development of this systematic review (Liberati et al. 2009).

Eligibility Criteria

All levels of evidence were included in this review, provided
that the report was published in a peer-reviewed journal
and in the English language. Qualitative studies and case
reports were excluded as prevalence data were not able to
be obtained.

Information Sources and Search Strategy

The first author consulted an expert reference librarian to
design and conduct the electronic database search with
input from the last author. Eligible studies were identified
by searching the electronic databases Ovid MEDLINE® and
Ovid PsycINFO® from inception to 30th September 2019.
Controlled vocabulary supplemented with keywords were
used to define the population (transgender individuals), and
outcome of interest (autism spectrum disorder, Aspergers
syndrome or attention deficit hyperactivity disorder).

Relevant papers were elicited by searching article titles
and abstracts for transgender terms (transgender, gender dys-
phori*, transsexual®, gender identity disorder) combined
with relevant neurodevelopmental terms (autism spectrum
disorder, autism, Aspergers syndrome, adhd, attention defi-
cit hyperactivity disorder) using the Boolean OR and AND
operators. Inclusion criteria were studies assessing incidence
of autistic traits, ASD, or ADHD amongst cohorts with GD.
We also reviewed the reverse, GD in cohorts of individuals
with ASD and/or ADHD. As original prevalence data could
not be inferred from papers not in English, review articles,
and case reports, these were excluded. A search of reference
lists for articles pertaining to the topic elicited five further
articles. In total, 30 studies were identified. A flow diagram
in Fig. 1 illustrates the search process.

@ Springer

Study Selection

Our full search strategy is outlined in Fig. 1.

Data Collection

Data was collected via an electronic form to capture the
data items listed below.

Data Items
Participant Characteristics
Age, presence of GD, transgender, autism spectrum dis-

order or attention deficit hyperactivity disorder, birth-
assigned sex, current gender identifier.

Study Characteristics

Method utilised (diagnostic vs. screening), recruitment
method, sample size.

Control or Comparison Population

Age, recruitment method, birth-assigned sex, presence of
psychiatric disorder.

Outcomes

Prevalence of ASD or ADHD in individuals with GD.

Statistical Results

Adjusted and unadjusted prevalence or incidence esti-
mates, number of patients, age of patients.

Results

174 studies were identified using MEDLINE, and Psy-
cINFO and 5 additional studies were identified from bibli-
ographic references. 110 studies remained after duplicates
were removed. After screening title and abstracts, 53 were
removed due to lack of relevance, and 2 for being in a lan-
guage other than English. When the full-text articles were
reviewed for eligibility, studies which could not comment
on prevalence were removed, including 9 case studies, 2



Journal of Autism and Developmental Disorders

] )
Fig.1 Search process Records identified via Medline Records identified from
H and PsycInfo reference lists
E (n=174) (n=35)
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qualitative studies, and 13 review papers. A summary of
all the 30 identified remaining studies appears in Table 1.

Prevalence of ASD in Individuals with GD

Twenty-one of the identified papers described the preva-
lence of ASD, or autistic traits, within cohorts of indi-
viduals with GD. Table 1 groups studies according to age
of study population, as this influences measures used by
researchers and allows for ease of comparison. Prevalence
ranged widely depending on the measures and cut-offs
used. It is important to note that only 10 of the 21 papers
included participants assessed using diagnostic measures.
In a clinical chart review of 532 adults with GD, 6% had
a prior diagnosis of ASD (Gunter Heylens et al. 2018).
In children and adolescents referred to gender clinics, a
cross-sectional analysis (n=204) found 7.8% met diag-
nostic criteria for ASD (de Vries et al. 2010), and 13.3%
had been diagnosed with ASD in a clinical chart review
(n=218) of children and adolescents attending a UK gen-
der service (Holt et al. 2016). When measuring parameters
such as social shortcomings, far higher rates of positive
screening tests for ASD were observed; ranging from 6%
to 68% (Table 1).

Prevalence of ADHD in Individuals with GD

Prevalence of ADHD has been assessed in four cross-sec-
tional analyses (Cheung et al. 2018; Dawson et al. 2017;
Holt et al. 2016; Kaltiala-Heino et al. 2015). A clinical chart
review found that 8.3% of children and adolescents (n=218)
referred to a gender service had a prior diagnosis of ADHD
(Holt et al. 2016). Amongst adults, in a convenience sample
of 54 transgender adults participating in an online survey,
20.4% self-reported a prior diagnosis of ADHD (Dawson
et al. 2017). More recently, a 2019 study reviewing elec-
tronic medical records revealed a prevalence rate of ADHD
in 4.3% of transgender adults (Cheung et al. 2018).

GD in Individuals with ASD or ADHD

Whilst not the primary focus of the review, a summary of
studies addressing the reverse; GD amongst individuals with
neurodevelopmental conditions, is summarised in Table 1.
Studies utilising screening tools demonstrated conflicting
findings. Initial uncontrolled studies suggested that gen-
der variance based on the parent-reported Child Behaviour
Checklist comprising a single item 110 “wishes to be oppo-
site sex”” found that positive responses occurred up to 7-8
times more frequently in individuals with ASD compared

@ Springer



Journal of Autism and Developmental Disorders

dSV %8°L

dnoi3 1op

-U3SId AY) U GVAV JO %0€

'J0 0L < JO JJO-Ind Y} dA0qE

pa109s dnoi3 1opuagdsuen

Y} Ul YMIq Je [ewof
paugisse, syuedronred Jo %Gy

syuedronred 1opua3sio

%% "J0 ISV Jo sisouserp

jsed pey sjuedronred Areu
-IqUOU IO Jopuagsuen Jo % |

suonendod Furdoreaap A[fed
-1d£) pue ouroydsAp 1opua3
u29M12q OV UI S0UIJJIP ON

dasvjo
sisougerp 1sed pajiodar 9,87/

OV
U0 (1/9 < PAI03S 110709 JO %6¢

oSV
Jo sisougerp 1sed © pey ¢

uowr
suen jo ojdwes ur adKjousyd
wSHNE MOLIRU IO WNIPIA %0¢

OV 10J JO-1ND JA0QR %G'G

asy jo sisouserp toud 99
ov

IO} JJO-1ND 9AOQE PAIOIS %Q'f
S3uTwod

-1I0YS [BI00S QIQAJS-P[IW %["LT

(01-00S1

UOISTADI ()] SIOPIOSI(] UOT)

-BOIUNUWIIO)) PUE [BIO0S
JIOJ MITAISIUT onsouSer(y

1oys OV

DSV Jo sisouSerp iseq

ov

sIsouSerp [euwIoy
snoraaxd Surpie3ar uonseng)

01-0V
DSV Jjo sisou3erp ised

ov

ov
dsyVv jo sisou
-3erp Joud 10§ SIsATeue jrey)
(OV) wanonQ wsnny
(v-S4S)
UOISIOA J[NPY—a[edS
SsouaAIsuUOdsay [e100S

SISOUSRIP [BULIO]

159) SuTUaIOg

Sur
-UQ9I0S puE SISOUSRIP [BWLIO]

159) SUTUARIOG

SISOUSEIP [BUWLIO]

1593 Sur
-UQI0S pue SISOUSEIP [BULIO]

159) SuTURIOS

159) SUTUAAIOS

1591 3ur
-U92I0S pUB SISOUSRIP [BULIO]

y0c=1u
SIUI[O JOpUaS B 0 PalIofal
SJUQOSO[OPE puE ULIP[IYD)

9¢9=u
S[OXUOD IOPUISSIO PAYOIRIA
9G9=1U sj[npe Iopuagsuel],

{9 =1U S)[Npe JOPUISID

60[=U
sj[npe AI1eurq-uou 1o suelf,
9lgr=u

synpe 3urdojoaap AqreordAy,
97¢ =u euoydsAp 1opuad
JI0J OIUI[D 0) PALIRJAI SINPY
€SI =udmIp
IopuaS € 0) palIgjal SINPY

Ipy=1u

erioydsAp 1opuad yim s)npy
671 =Uudwoip

-uAs 19310dsy yim SINpY

L1 =u synpe 1eordL],

861 =U USWOM SUBI],

19=U UaW SueI],

:S)[Npe JIopuadsuel],

l6=u
‘amo o
erioydsAp 1opual yim synpy

TES =" eIep 1Ry [RO1UID)
€9=u
SISA[RUR [RUOT)I9S-SSOI)

aio 1o
erioydsAp 1opual yim synpy

SISATRUE [BUONIS-SSOID)

(010T TR 10
SOLIA 9p) (010T) SHIA 3P

S1I0U[0J JUQISI[OPE pue UIP[IYD

SISA[eU® [BUOT)O9S-SSOID)

SISATeUE [BUOIIS-SSOID)

SISATRUR [BUOTIOS-SSOID)
Apms
110409-2sed aandadsonoy

SISA[eue [BUOT)O9S-SSOID)

SISA[eue [BUOT)O9S-SSOID)

SISATRUE [BUOIIS-SSOID)

BJep 1By [EdTUI[D
Jo stsATeue aanoadsonar
puE SISATeUE [RUOT]O9S-SSOI))

(810T
Te 32 [IqON) (8102) HIGON

(610T JuadUIA
pue 33e15) (610¢) 35818

(810C B 10
JeRWLIDA ) (107) BRI

(810T sseg pue
Surppard) (8102) SurppaId

(s10T
QwIo0Ig puE UISUS)

-SLY) (S10T) UasualsLIy

(T1oz
"[# 10 53U0f) (Z107) Sduof

#10T Te
DisIaIsed) (F107) DisIoIsed

(810 " 10 suo[AkoH
1aunn) (810¢) SUSLOH

SInpy

er10ydsAp 10pua3 yirm S[enpIAIpUL UT JOPIOSIP WNNOAdS wsHne Jo 90U[eAI]

sSuIpuy JUBA[DY

SQINSBIN

amseow Jo odAJ,

sdnoin

udisaq

(reaf ‘roUINeE )81y) ApMIS

staded Aoy | 9jqeL

pringer

Qs



Journal of Autism and Developmental Disorders

dasvijo
SISOUSBIp [BOIUI[O JOULIOJ B

pey %¢ 17 ‘erioydsAp 1opuad
10J PALIaJaI USIP[IYD Y} JO

ordwres oy Jo %6
ur @SV Jo sisouSerp snoraaid
ualIp[Iyo d.L 03
poredwod erioydsAp 1opua3
)M USIP[IYD JOJ SUTRWOP [[8
Uo S)Ien onsnne Jo sojer IyYSTH
dnoi13 jonuoo
0) paredwod s2109S [8QO[3
JANYE 19Y31y Apuedyrusig
ordures 1opuogsuen
ur sSUTWO91I0YS [BI90S I0]
93Ul 910AdS-PIW U %89

SonI[Ioe) L
-1e1yoAsd 0) pa1Iajar uaIp[IY
01 9AIE[2I 10U INq ‘[0NUO0D
0 paredwod PajeAd[d 99 W]
sordures parrgyar-yoAsd
pue [onuod 03 pareduiod
pasiopud APuedyIusIs ¢ woyy

UuaIp[iyd
PALISJRI-OTUIO 0} paredwod
JOU ‘UQIP[IYO PALIJaI-Uou
0} paredwod pajeAde 99 W]
s3urqrs syuedronred
0) paredwod pajeAdd ¢ WAl
wisine
JIo} a3 uel [eOTUI[O UT %6 Ff

S3uTwod
-}I0YS [R100S JOJ 9FULI 9IIAIS
10 9elopowl/p[itt Ut %76

QwoIpuAS 1031dsy
(z=u) A[1] A104 1O (9 =U)
AL (1 =) 2[qissod %1°¢T

MITAI PIOJI [BITPIA

asv
Jo sisougelp snoradid 1oy

BIEP JIBYD [BOIUI[O JO MIIADY

arreuuonsang)
INOTABYDY [BIO0S S, UIP[IYD

uonoun,j 9ANNOAXY
Jo A10juoAu] Surnjey INOTARYSY

(s¥9)
9[edS ssaudAIsuodsay [e100g

suorsindwod

PUE S}SQI9)UI [RUOISSISQO

SuIssasse ‘99 pue g Swajl
w10 310day s 19yoea],

99 pue 6
SWAIT ULIO, 110day S Joyoea],

SUS

SUS
‘asyv
10} [00) SuTUAIOS B (SASVY)
9[eoS oNsouder(] SWOIPUAS
10310dsy jo uoneordde
jsed 10J S1IBYD JO MIIADY

SISOUSRIP [BULIO]

SISOUSRIP [BULIO]

159 UTUAAIOG

159 SUTUAAIOS

159) 3UTUAIOG

159) SUTUAIOS

159} SuTUaIdS

159} SUTUARIOG

159) SUTUAIOS

0 = U SUISOUOD [eITUTD
IOY)O JOJ PALIJI UIP[IYD
19 =1u euroydsAp
Iopuag I0J PaIIofaI UIPIIYD
(6L=1)
Iopuagdsuern se Surkynuapt
SJUQOSO[OPE puE UIP[IYD

LOST=UualIp[yd d.L

961 =UdSV YPim UaIp[ys
06y =ueL

-oydsAp 1opuas yim uaIpyIy)

os=u

SIUQJSI[OPE PUE UIP[IYD
(1) Surdojoasp-AreordAy,

Gz =u eroydsAp 1opuad
1M SJUQISI[OPE PUE UIP[IYD)
g96=u
UQIP[IYO PALIJAI-UON
S96=u

oTuI[d OLI
-Je1yoAsd 0} pa1Iajal uaIp[Iyd
98¢=1

o1urd
IOpuag © 0) PALISJaI UAIP[IYD

10T 1 = U UIP[IYD PALIJal
STUI[O-UOU PUB POIIJI-OTUID)
6ly=u
s3urqrs s,uaIp
-[IYD PAIISJaI JIUI[O-IOPUID)
PES=Uu oI
Iopuag ® 0] paLIdJal UAIP[IYD
6y =Uu ‘Bl
-oydsAp 1opuas y)m uaIp[Iyd
991 =1
JIUI[D JOp
-uog e Surpuope erioydsAp
1opua3 ym opdoad Funog

6c=u
orurpo Iopudd e 0) Sunuasaid
PIO SIBaA ()-8 PaSe YINOx

SISA[eue [eUOI}09S-SSOID)

ejep

IO [BOIUI]O JO SISATeu®
[BUOT}09S-SS0ID 9AT}OAdsOMaY

SISATRUE [BUONJ9S-SSOID)

SISATRUE [BUOIIS-SSOID)

7—(q “®G10T) UrRIOpURA
M Apnis UOT)BPI[BA-SSOIO
pue sIsA[eue [EUOT)9S-SSOI)

SISA[eue [BUOI}OIS-SSOID)
SISA[eUR [BUOII0IS-SSOI))

BJRp 1By [BIIUI[D
Jo stsATeue aAnjoadsomax
pUE SISATEUE [RUOTI9S-SSOID)

ejep
JIeYD [BOIUI[D JO SISATeuR
[eUO1D2S-5S010 2A10dsonoy

(610
T2 19 J997) (6100) 3991

(L10T 'Te 12 BIRyEN)
(L107) 'Te 19 BIRURN

(L10T
“Te 19 UISIIJA] JOp URA)

(LTOT) USSSTIA Top UBA

(8102
‘e 1 [M3YV) (8107) M3V

(L10T T2
Iaonz) (L107) 1onz

(S10T 'Ie 10 ueepiap
-uep) Z—(ST107) UewI9pULA
(STOT 'I¥ 10 ueeTIapueA )
[—(S107) ueeiapueA

(S10¢ T 10 310q103eyS)
($107) S10q103e)S

(9102 Te 0
1ounyg) (9107) JPWnysg

sSuIpuy JUBA[OY

SQINSBIN

amseow Jo odA],

sdnoin

udisaq

(1eaf ‘ToU)INE I81) ApMIS

(ponunuoo) | sjqey

pringer

a's



Journal of Autism and Developmental Disorders

dnoi3 pariojar oy 03

Je[TWIS ‘Q0UBLIBA IOPUIT pey
asv wis siuedonied jo %0y

SV Wim s[e

-NpIAIpur Ut J19ySIy Apueoyru
-31s erioydsAp 10pudgd jo sojey

‘dnoi3 parrgjar-uou ay)

UBY) Q0URLIBA JOPUT ssa1dxa

01 AToY1] 210W SoWM) £9°9

Arom HAV Pim syuedroneq

*dnoi3 pargjaI-uou 2y} uey)

JoueLIRA JOpUaT ssa1dxa

0} A[oY[I] 2I0W SAWN) 6G°/,
oM @SV yim sjuedroned

dHav
Jo sisougerp ised pey % ¢

N
Jo sisougerp ised pey %8

syuedronred jo 911

ur pasouseIp ussq pey qHAV
syuedronred jo %9¢

ur pasougerp udeq pey SV

syuedronred Jo %407
ur QHQV Jo stsouSerp ised

%¢"8 uruasard QHAV
%€ ¢l unuesard gy

011 won
ISIPPAYD InOTARYRE PIYD

arreuuonsang) eroyd
-sK(-1opuan)/KIuap]-1opuan)

QOUBLIEA JOPUST

ssasse 03, xas 9)isoddo aq 0)

SAUSIAN,, :0T T WAl (TOED)
ISTRP/YD InotAeyag PIHYD

SpI0daI
[eO1PaW OTUOIIOJ[S JO MIIADY

d”Hav 1o asv
Jo stsougerp jsed 10§ vlep

[eotur(o juedionied Jo mI1AdYy

dHQYV jo stsouserp
Jo A10381q 03 Sune[ar uonsanf)
dHay lo/pue
(OSV) suonipuo) wnnoadg
wsnny Jjo sisougerp jsed 10§
sy10daI pue s19))9] [e1I9)al
‘BJEp 1IBYDO [BOTUI[O JO MITAY

S091=u
UQIP[IYO PALISJI-UON
S091=u
SOTUT[O O1I
-JeryoAsd 0} pa1IajaI uaIp[IyD)
9LI=Uu
asy
159) SUIUQAIOS  (JIM SJUSISI[OPE pUB UIP[IYD)

197 =" S[enpIAIpuT (11,
0l€=U SV Pa snpy
S091=u

ordures THgD
WOIJ USIP[IYD PALISJAI-UON
691 =u o[dwes jonuo)

91 [ =U IopI0SIp
[eruswdo[oASpOINaU [BIIPIIA
971 =u HAV
LYI=udsy
M PALIdJAL UIP[IYD

159 SUTUAAIOS

159) SUTUAIOS

SISOUSRIP [BULIO] 0FS =U s)npe Jopuddsuely,

Ly=1u
Kdeioy
JUQWUSISSEAI XIS J0J IDIAIQS
KMuapt 10puad Juadsope
ue SUIpud)e SJUIISI[OPY
L7L9="u 9rdwes [ejo],
G =1 ‘JopuaSsuen
se SUIAJIIUapI SINPY

SISOUSEIP [BWLIO]

SISOUSEIP [BUWLIO]

8l¢=u
OIUI[O I9PUA3 © 0) PaIIjal

SIsouSerp [eurioq SJUQOSI[OPE puE USIP[IYD)

SISA[eU® [BUOT}O9S-SSOI))

SISA[eU® [BUOT)O9S-SSOID)

ejep
JIBYO [EOTUT]D JO SIsA[eur

(L1oz
Te 0 ke W) (L107) Ke

(L10T s01S pue
931090) (£107) 251090

(r1oc

[euO1109s-ss010 2A10dsonay Te 10 Suens) ($107) Suens

dHQAYV 10 SV pasouSerp yiim s110yod ul eLioydsAp 10puan

SISATRUE [BUOIIS-SSOID)

elep
JIBUD [BOIUI]O JO SISA[RUR
aanejrenb pue sisAfeue

[eUO1D9S-5S010 9A10ds0nOY

SISA[eu® [BUOI)I9S-SSOID)

ejep
JIeYD [BOIUI[D JO SISATeur
[eUOTD25-55010 2A10adsonoy

(810T T8 %0
sunay)) (8107) Suney)

(s10T
‘[e 39 ouroH-erenyey|)
(ST0T) oueH-e[enEY

(L10T T8 10
uosme(q) (L107) uosmeq

(910¢
‘T2 39310H) (91027) YIOH

erroydsAp 1opuag pue (qHV JO 20Us[eAdI]

sSuIpuy JUBA[DY

SQINSBIN

amseow Jo odA], sdnoin

udisaq

(1eaf ‘ToUINE I81) ApMIS

(ponunuoo) | sjqey

pringer

Qs



Journal of Autism and Developmental Disorders

erIoydsAp 1opuo3 Juneorpur

uonIpuod ® Y)Im pasouserp

9q 03 A[9YI] S& saw) 1oy
IOA0 Q19M (JSV YA ULIP[IYD

AIeuiq-uou Io Suer) se pay
-nuapi-Jjas swuedronred jo 9461

S[OJ)UOD JO

%0°S "JO ‘0T 1 Wa1I pIsIOpuUd
ASV Wim sjnpe Jo %4 [ [

S[OJ)UOD

JO %1€ JO QI Wl pasiopus
ASV PIM SJUIISIOPE JO %69

s3urjeoy

Suruiojuod-uou 13puad

payrodar dnoi3 Sy oy ur
UQW JO 98 PUe USWOM JO %TT

HIq 38 wayy

0} paugisse jey) 03 gisoddo

Xas oy se paynuapr dnoi3
dSV 243 Ul S[enpIAIpuUt JO %[>

QoueLIeA 19puad 110dar
0] A[oY[I[ 2I0W SAWIN) 9/"/,
oM @SV yim sjuedronred

SUONIPUOD PAJe[al pue
ao ‘dsy 10§ eLALD 6-ADI

uonsanb Anuapr 1opuan

(onoqe se
011 W) 110day-JI98 NPV
(19pua3
aysoddo Jo aq 03 ysipp —
01T wan) 31odey-J[o§ Ynox

Anuapt
I9puagd 0) Sunea suonsan)

011 woy
ISIPIOSYD Inotaryag PIIyd

018°€yc=1u
dSV oM ualIp[ry
SISOUSRIP [eULIO]  79L'8y=U ASV WM UIP[IYD)
1593 Sur 699 =U wsnne
-U92I0S PUE SISOUSBIP [BWIO] IM UIP[IYD PUB SINPY

uonerndod exouad

oY) woly (98 =u) sINpe
pue (910 =U) SIUSIS[OPY

dsV W (L08 =) sinpe

159} Surueardg pue (§/=U) SIUISI[OPY

(¥908 =u) [onuoy
(SL9=w) sV
)M SI[NPE pUB SJUAISI[OPY

So9T=u
S)uddsa[Ope
pUR UDIP[TYO PAIIAJOI-UON
ey =u
asv
159) SUTUARIDS  IIM SIUSISI[OPE pUE UIP[IYD

159 SUTUAAIOS

Apms
110409-ased aAandadsonoy

SISA[eue [BUOT)O9S-SSOID)

SISA[eue [BUOT)O9S-SSOID)

SISATeUE [BUONJ9S-SSOID)

ejep
JIeYD [BOIUI[D JO SISATeuR
[eUO1D2S-5S010 2A10dsonoy

(6102
‘[e 19 uUBULION-A[STH)

(6107) urwI0D-9[SIH

(8102
Te 32 ysfem) (8102) Ustem

(as10C
‘T8 10 UDSQIA JOp UBA)

(8107) USSAIIA Jop UBA

(LT0T) 'Te 10 IuImaq

(9102 TR 10
udssuef) (91(0g) uassuer

sSuIpuy JUBA[OY

SQINSBIN

amseow Jo odA], sdnoin

udisaq

(1eaf ‘ToU)INE I81) ApMIS

(ponunuoo) | sjqey

pringer

a's



Journal of Autism and Developmental Disorders

to the general population (Janssen et al. 2016; Strang et al.
2014). However, when compared to children and adolescents
referred to clinical services for other mental health concerns,
there was no difference in positive responses to item 110
(May et al. 2017). The most definitive findings come from
a recent large retrospective case-controlled study of 48,762
children with previously diagnosed ASD matched to 243,810
children without ASD. Based on ICD-9 diagnostic criteria,
children with ASD were over four times as likely to be diag-
nosed with GD (Hisle-Gorman et al. 2019).

Discussion

This is the first systematic review assessing the prevalence
of ASD and ADHD in transgender individuals and it dem-
onstrates a paucity of data. The few studies employing
diagnostic criteria for ASD suggest a prevalence of 6-26%
in people with GD but there are no adequately controlled
studies. There are a lack of studies examining prevalence of
ADHD. Prevalence of autistic traits identified on screening
tools are significantly overestimated amongst transgender
populations and unreliable. Further population-based and
controlled studies using diagnostic criteria for ASD and
ADHD are required.

Prevalence of Autism Spectrum Disorder
in Individuals with GD

Whilst many clinicians argue that there is a clear increased
prevalence of ASD amongst people with GD, to-date, this
has not been based on robust evidence, with existing stud-
ies utilising screening tools, self-report, retrospective chart
review, and importantly, a lack of control groups (Turban
and van Schalkwyk 2018a). The international gold stand-
ard for diagnosis of ASD, in contrast, specifies application
of diagnostic criteria and rigorous examination including
parental interview with developmental history, child obser-
vation, and thorough physical examination including hearing
assessment (Taylor et al. 2016), hence the findings of studies
using ASD screening tools must be viewed with caution.

Adult Cohorts

Of the 21 papers reviewed, seven studies utilised a diag-
nostic measure (clinical chart review for past diagnoses of
ASD) and amongst adults with gender dysphoria found ASD
prevalence rates of 4.8—13% (Cheung et al. 2018; Fielding
and Bass 2018; Gunter Heylens et al. 2018; Holt et al. 2016;
Kaltiala-Heino et al. 2015; Kristensen and Broome 2015;
Stagg and Vincent 2019).

Many more studies however, utilised a popular screen-
ing test for ASD, the Autism Quotient (AQ), a 50-question

@ Springer

self-reported measure (Booth et al. 2013; Kristensen and
Broome 2015). The AQ was most commonly analysed as a
dichotomous scoring system, where a grade of 32 or higher
classified an individual as having autistic traits, providing
sensitivity and specificity of 76.71% and 74.07%, respec-
tively (Woodbury-Smith et al. 2005). Based on this cut-off,
the prevalence of autistic traits in three studies ranged from
2.1t0 5.5% in people with GD (Gunter Heylens et al. 2018;
Pasterski et al. 2014; Vermaat et al. 2018). Findings are cer-
tainly not consistent with a recent cross-sectional analysis
of 109 trans or non-binary adults which found that 28% sur-
passed the AQ cut-off of > 32 (Stagg and Vincent 2019),
yet other cross-sectional analyses have found no significant
difference in AQ results in adults referred to a clinic for
GD compared with typically developing adults (Nobili et al.
2018; Vermaat et al. 2018). This clearly highlights signifi-
cant limitations and lack of utility in the use of AQ as a
screening tool amongst people with GD.

These disparate prevalence rates confirm that results
depend very much upon methodology and test sensitivity
and specificity. The absolute reliability of prevalence rates
established from such screening tests is far from conclusive
however most tend to suggest a likely higher prevalence of
ASD amongst individuals with GD. It is also worth not-
ing that most of the earlier published literature associating
ASD and GD takes the form of case reports, in which no
inference regarding prevalence can be made (Kraemer et al.
2005; Landen and Rasmussen 1997; Lemaire et al. 2014;
Tateno et al. 2015; Williams et al. 1996).

Children and Adolescent Cohorts

Data relating to children and adolescents is more abundant
than that available for adults. Three studies conducted medi-
cal record reviews to examine past diagnosis of ASD in their
cohorts, with variable results ranging from 5 to 26% of chil-
dren and adolescents referred to a gender clinic (Kaltiala-
Heino et al. 2015; Leef et al. 2019; Nahata et al. 2017).
The most reliable study used clinical assessment and the
Diagnostic Interview for Social and Communication Disor-
ders version 10 (DISCO-10) to identify diagnoses of ASD
in 204 children and adolescents referred to a gender clinic
in the Netherlands (de Vries et al. 2010). Notably, not all
children referred to gender clinics are diagnosed with GD
and a confirmed diagnosis of GD was made in 63.2%. Of
these confirmed cases, 4.7% were diagnosed with concur-
rent ASD, 26% were diagnosed with ‘subthreshold GD not
otherwise specified’, and 17.0% were diagnosed with ASD
alone. The overall incidence of ASD in this sample was
7.8% and is likely a better representation of the true preva-
lence compared to medical record reviews. No diagnoses of
ASD were made in the cisgender children who comprised
10.8% of those referred to the clinic. This study highlights
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considerable overlap between symptoms of ASD and symp-
toms of gender variance, exemplified by the subthreshold
group which may display symptoms which could be inter-
preted as either ASD or gender variance.

Overlap between symptoms of ASD and symptoms of
GD may well confound results. The majority of evidence
available for review here is based on cross-sectional studies
employing screening tools which lack specificity and are
not validated for diagnosis of ASD without additional clini-
cal evaluation. A study by Shumer et al. (2016) found that
23.1% of their cohort of children and adolescents referred to
a gender clinic had possible, likely or very likely Asperger
Syndrome, based on a parent-completed Asperger Syndrome
Diagnostic Scale (ASDS), but they also acknowledged that
several questions on the ASDS they utilised to assess ASD
symptoms may be confounded by symptoms of GD (Shumer
et al. 2016).

It is even less clear when indirect symptoms of autism,
such as social skills, cognitive function and obsessional
interests are used as screening tools (Skagerberg et al. 2015;
VanderLaan et al. 2015a, b; Zucker et al. 2017). The Social
Responsiveness Scale (SRS), a screening tool originally
used to measure communication and social skill deficits in
children, suggests that 45% to 68% of young people with
GD have autistic symptoms based on criteria including ‘has
difficulty relating to peers’ (Akgul et al. 2018; Skagerberg
et al. 2015; VanderLaan et al. 2015). The SRS has not been
validated for use in those with GD and, as deficits in social
reciprocity and communication occur in depression and GD
(i.e. due to fear of stigma or discrimination), it lacks sen-
sitivity (Moul et al. 2015; Pine et al. 2008; Turban 2018).
Executive function tasks, such as planning, decision-making,
and memory, which can be compromised in people with
ASD, are also not assessed with the SRS (Leung et al. 2016).
Akgul et al. (2018) examined both social skills and an indi-
rect measure of executive function using the SRS and the
Behavior Rating Inventory of Executive Function (BRIEF)
questionnaire respectively (Akgul et al. 2018). Whilst lower
executive function in children with GD compared to matched
controls was found, given the limitations of the tools, infer-
ences are limited and comprehensive clinical assessment
would be more useful.

In addition to compromised social skills and execu-
tive function, autism associated obsessional interests may
potentially result in a misdiagnosis of autism if an individual
demonstrates a strong interest in gendered items associated
with the opposite sex (Parkinson 2016; Tateno et al. 2008;
Williams et al. 1996). Two studies employed two items from
the Child Behavior Checklist (CBCL), a well-validated par-
ent-report questionnaire of behaviour problems designed to
assess obsessions (for example, Item 9: ‘Can’t get his/her
mind over certain thoughts’) and compulsions (for example,
Item 66: ‘Repeats certain acts over and over’) in children

referred to gender clinics. The studies observed that while
obsessional interests were certainly higher in children
referred to gender clinics compared to a control population,
notably, increased levels of compulsions were evident in
both children referred to gender clinics and children referred
for psychiatric services in general (VanderLaan et al. 2015;
Zucker et al. 2017). There is likely an over-representation
of autistic symptoms in children and adolescents with GD
when compared with healthy control populations (van der
Miesen et al. 2017) highlighting limited utility of using such
tools to assess ASD in people with gender variance. Further-
more, there may have been a selection bias in previous stud-
ies assessing individuals attending gender clinics. Not only
may individuals who attend clinics not necessarily have GD,
individuals who do have impaired social functioning may
be unable to communicate their feelings of GD effectively
enough to seek treatment. Further studies utilising diagnostic
criteria on differentiating low functioning and high function-
ing autism in the population with GD are needed.

Prevalence of ADHD and GD

Four studies—two in adult cohorts, and two in paediatric
cohorts—suggest a higher prevalence of ADHD amongst
people with GD (Cheung et al. 2018; Dawson et al. 2017;
Holt et al. 2016; Kaltiala-Heino et al. 2015). A retrospective
chart review of a UK paediatric gender clinic found a preva-
lence of ASD in 13.3% and ADHD in 8.3% of their cohort,
both at least five times that of UK general population rates,
while a similar study in Finland reported prevalence of 26%
and 11% for ASD and ADHD respectively (Holt et al. 2016;
Kaltiala-Heino et al. 2015; Russell et al. 2014). Co-occur-
rence of ASD and ADHD was not reported in either study.
In the adult literature, a convenience sample from a paid
online survey found that of 6727 participants, 54 identified
as transgender, with 20.4% of these 54 individuals receiving
a previous diagnosis of ADHD (Dawson et al. 2017). Nota-
bly, there were multiple limitations: self-reported diagnoses,
a bias towards young internet users, and, as birth-assigned
sex was not asked, the sample captured is unlikely to be
representative of transgender cohorts (Dawson et al. 2017).
A recent Australian study in 540 transgender adults reported
past diagnosis of ADHD in 4.3% of participants, and was
limited by similar issues (Cheung et al. 2018). Potentially,
misdiagnoses of ADHD may also be a contributing factor to
high rates of ADHD in this sample. Gender non-conforming
youth often present with externalising behaviours (Coleman
et al. 2012) and symptoms such as attention deficit, impul-
sivity, and hyperactivity may be explained in part by ASD
rather than ADHD, even though distinguishing the two diag-
noses is usually achievable (Dickerson Mayes et al. 2012).
While there may be some overlap in symptoms of GD, ASD
and ADHD, the rates of ADHD in both paediatric and adult
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populations was found to be elevated relative to the general
population, hence further research is warranted to establish
the true rates of these conditions in transgender individuals.

GD in Cohorts with Suspected or Confirmed ASD
or ADHD

When examining autistic traits in individuals with GD, a
small number studied the reverse—prevalence of GD or gen-
der variance in individuals with ASD (Dewinter et al. 2017,
George and Stokes 2017; Hisle-Gorman et al. 2019; Jans-
sen et al. 2016; May et al. 2017; Strang et al. 2014; van der
Miesen et al. 2018b; Walsh et al. 2018). Recently, the largest
controlled study involving over 48,000 children with ASD,
each matched to five controls, found that children with ASD
were over four times as likely to be diagnosed with a condi-
tion indicating GD as per the ICD-9, illustrating a clear over-
representation of GD in the ASD population (Hisle-Gorman
et al. 2019). This is the most compelling evidence to date
that there is a higher prevalence of GD in those with ASD.

Conclusions

Though evidence suggesting that ASD and ADHD are more
prevalent in the transgender community exists, it is of low
quality. Retrospective clinical chart reviews assessing formal
diagnoses of ASD or ADHD represent the best evidence, but
no adequately controlled studies utilise diagnostic criteria.
Screening tests cannot be reliably used to determine preva-
lence of ASD or ADHD. With some overlapping symptoms,
the potential for misdiagnosis is possible and any diagnos-
tic tests for ASD and ADHD will need to be validated for
use in the transgender population. From a practical clinical
perspective for individuals who do have concurrent GD and
ASD, guidelines have recently been published highlighting a
need for potential extended assessment and decision-making
periods (Strang et al. 2018). Most importantly, a diagnosis of
ASD should not exclude people from gender-related medical
supports. People with neurodevelopmental conditions and
GD should be supported in the strengths of neurodiversity
and gender diversity and reassured that these conditions do
not preclude any forms of affirmative clinical care (Turban
and van Schalkwyk 2018b). Further rigorously-designed
research examining the prevalence of these conditions
amongst people with GD is required to correct the dearth of
literature on the topic. Until then, individualised treatment
and design of health care services for transgender individu-
als should consider assessment for, and management of, both
ASD and ADHD in their protocols for gender-affirming care.
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Youths with a non-binary gender identity: a review of their
sociodemographic and clinical profile

Denise Chew, Michelle A Tollit, Zeffie Poulakis, Sav Zwickl, Ada S Cheung, Ken C Pang

Many of the considerable number of young people who identify as transgender or gender diverse do not conform to
traditional binary notions of gender (male vs female), and instead have a non-binary gender identity. This narrative
Review summarises literature related to the sociodemographic and clinical profiles of young people with a non-binary
gender identity. Young people identifying as non-binary form a substantial minority of the general population. They
experience lower levels of support and are at increased risk of experiencing abuse and victimisation than young
people who are cisgender. Furthermore, compared with young people who are transgender and binary, people who
identify as non-binary experience less access to trans-specific health care. Young people identifying as non-binary
have poor mental health outcomes, with high rates of depression, anxiety, and suicidal ideation that were found to be
similar if not higher than in those who are transgender and binary. This Review highlights that young people who
identify as non-binary are highly vulnerable and likely to have important health-care needs.

Introduction

There is growing research interest in young people (aged
<25 years) identifying as transgender and gender diverse,
which is defined as having a gender identity that differs
from a person’s birth-assigned sex.' Although most youths
who are transgender and gender diverse identify their
gender in a binary way (ie, as either male or female, which
is often connected to the descriptors of having a
transmasculine or transfeminine identity), a considerable
proportion have a gender identity that falls outside of a
male or female gender binary. Non-binary has therefore
emerged as an umbrella term*’ that is used to describe a
variety of gender identities that are outside of the binary.**”
This Review incorporates under the non-binary label many
of these identities—including genderqueer, genderless,
gender-neutral, trigender, agender, third gender, two-spirit,
and bigender. It is important to note that some youths with
anon-binary gender identity do not identify as transgender
at all,’ and this Review uses the term non-binary gender
identity regardless of whether such an individual identifies
as transgender and gender diverse.

There is a dearth of research focusing on the existence
and experience of individuals who do not have a
traditional, binary gender identity.>* For example, most
studies characterising the clinical outcomes of people
who are transgender focus primarily on the use of
gender-affirming hormones by those with binary gender
identities; such affirming interventions might not be as
sought after by individuals with non-binary identities,
because they might not want to acquire either female or
male sexual characteristics.”? However, it is still important
to ensure that people with non-binary identities have
similar access as others to such gender-affirming
hormones.” There are also concerns regarding the
vulnerability of people with non-binary identities
because of their divergence from societal norms.>?
In particular, these individuals face unique difficulties in
gender-segregated scenarios, such as choosing a title to
use on official documentation or deciding which
gendered toilet to use.>*"*

Most studies on the non-binary population, although few
in number, have focused on adults, with one population-
based study in Belgium reporting that 2-2% (95% CI
1-5-3-4) of adults who were assigned male at birth and
1-9% (1-0-2-8) of adults who were assigned female at
birth have a non-binary identity."* Others have profiled the
nature of transition, namely the process of changing
appearance, pronoun, or names to be more consistent
with a person’s gender identity. Multiple studies have
observed that people with a non-binary identity are less
likely to have transitioned socially or medically (eg, through
hormonal treatments) than are those with a binary
identity.”* Finally, some studies have reported that adults
with a non-binary identity have greater barriers to care and
worse mental health outcomes than do the binary
transgender population.”® This difference is often
explained by the minority stress model,** in which poorer
mental and physical health outcomes are frequently found
in members of a minority group because of the stigma,
prejudice, and increased stress that they face.

Currently, about 11-0-14-7% of the transgender and
gender diverse youth population seeking specialist
gender-affirming care have a non-binary identity.** This
number is likely to increase substantially, considering the
increased awareness of gender variance in modern
society and the substantial increase in referrals to gender
clinics worldwide.”?” However, as already mentioned,
knowledge regarding young people who identify as non-
binary is distinctly scarce. Thus, the aim of this Review is
to synthesise and appraise current literature on children
and adolescents with non-binary gender identities, so that
clinicians working with this population have ready access
to the relevant literature. We first describe sociodemo-
graphic and epidemiological characteristics, including
prevalence, age and birth-assigned sex differences, and
social supports. Next, we review relevant clinical data,
including access to care and use of hormonal inter-
ventions, and we describe the psychological characteristics
of young people with non-binary identities. Finally, we
highlight important gaps in knowledge and discuss
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potential future directions, with the ultimate aim that this
Review will help improve health-care services for young
people with non-binary identities and help guide future
research.

We included in this Review studies whose participants
were younger than 25 years and were described as having
a gender that did not fall exclusively within the binary
norms of male and female.*”?** Within the studies
included (table), several used the same dataset for their
analyses, specifically a group of transfemales in the
San Francisco Bay Area,*” the Canadian Trans Youth
Health Survey®*** and young people who are
transgender attending the UK National Gender Identity
Development Service.*?

Epidemiological and sociodemographic and
information

Gender identity descriptors

Many different descriptors are used by young people to
self-refer to a gender identity that lies outside of the
male—female binary. It is important for clinicians and
researchers to be aware of this large diversity in
terminology, to ensure that they use the correct
descriptors in health-care or research settings when
working with this population. Several studies have
compared the frequency of such descriptors. In general,
the terms genderqueer (ranging from 9-7% to 61-5%)
and genderfluid (18-5-35-4%) were the most popular
descriptors among study populations, and other terms,
such as non-binary (7-7-18-5%), other gender identity
(12-8-21%) and agender (1-2-17-9%), were less
commonly used.*?**

This varying use of gender identity descriptors is likely
to be the result of the different methodologies used to
capture information about gender identity. In particular,
a study” that determined that 24 (61-5%) of 39 people
with non-binary identities have a genderqueer identity
provided only two non-binary options—genderqueer and
other—to a question about their gender identity, which
probably explains the high proportion. In contrast, other
studies allowed young people with non-binary identities
to fill in a free-text box, inviting them to describe their
gender identity themselves.®?**

Prevalence

In most studies, young people were identified as being
non-binary if their gender identity was outside of the
traditional male—female dichotomy (ie, a combination of
male and female, or neither male nor female). This
definition will be used in what follows unless otherwise
stated. Two large, population-based studies reported a
similar prevalence of young people with non-binary
identities.*” In one of these studies,® 350 (1-8%) of
19385 US high-school students aged 13-19 years self-
reported a non-binary gender identity, defined as being
different to male or female, or transmale or transfemale
identities. In the second study,* 12 (1%) of 1195 individuals
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aged 12-24 years from rural and remote areas of Scotland
identified as non-binary. However, two other studies
reported a considerably higher prevalence.”* The first of
these studies” had a relatively small sample size and
reported that 10% of 230 US high-school students and
(8%) of 61 US middle-school students had a non-binary
identity. In this study, a wider definition of non-binary
identity was used, which also included people who
identified as lesbian, gay, bisexual, transgender, and
queer or questioning (LGBTQ), so the reported
prevalence is probably an overestimate.” The second
study,” an online community survey of 782 people from
Spain aged 14-25 years, found a similarly high prevalence
(70 [9%]) of people with non-binary identities. However,
the comparatively high prevalence in this study could
also be misleading, because participants were recruited
through LGBTQ organisations, which might have
resulted in a higher proportion of people who are
transgender and gender diverse than in the general
population.®

Many studies have focused on determining the number
of children and adolescents who have a non-binary
gender identity in specific populations, and the results
vary greatly. Two studies*” found a relatively low
prevalence (between 11% and 14-7%) of young people
with non-binary identities in the transgender and gender
diverse population who were attending the UK National
Gender Identity Development Service, a specialist gender
clinic. This low number, compared with that of the other
groups we describe, could be an underestimate because
young people might be reluctant to reveal a non-binary
identity in a clinical setting owing to fears regarding how
medical professionals might react.”? In contrast, the
largest proportions (41-66%) of young people with non-
binary identities were found in online surveys of young
people who already identify as transgender from the UK,
Australia, and Canada.””” All of these studies used non-
random sampling, and participants were either recruited
through online means (eg, Facebook) or community
organisations. Two studies from the USA,** focusing
specifically on individuals who already identify as
transgender and were assigned male at birth, determined
that only 18-8-22-3% of these individuals had a non-
binary identity. Adolescents who are sexual and gender
minorities (LGBTQ) from the USA were also surveyed,
20-5-22-3% of whom identified as genderqueer.**
Another study®” examined the same US subgroup and
reported that a substantially higher proportion (57-7%)
were gender non-conforming (ie, without an exclusive
male or female identity), but the authors of this study
specifically focused on participants who were romanti-
cally or sexually interested in cisgender individuals
(ie, people whose gender identity is the same as their
birth-assigned sex).

In summary, there is considerable variability in
prevalence rates of young people who identify as non-
binary, which appear to be influenced by the specific
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Study type Location ~ Sample (n) and groups  Population Age Types of measure(s) Variables
(years)
Socio- Clinical ~ Psycho-
demographic logical
Aparicio-Garcia ~ Cross-sectional ~ Spain 782 people who are People recruited through ~ 14-25 v - v Prevalence (self-reported), religion,
etal (2018)* survey cisgender (532), websites, Twitter, and social supports, sexual orientation, life
transgender (180), or different associations satisfaction, abuse and victimisation,
non-binary (70) alcohol, smoking, drug use, and

suicidal thoughts (all survey
questions), and overall mental health
(General Health Questionnaire;

GHQ-12)
Arayasirikul etal ~ Prospective, USA 300 transfemales San Francisco Bay Area 1624 Y - - Prevalence (self-reported)
(2016)° longitudinal population,* recruited
survey through peers and online
Bosse and Cross-sectional ~ USA 175 people who are People who are LGBTQ, 18-25 v - - Prevalence and birth-assigned sex
Chiodo (2016)*  survey AFAB (136) or recruited through local (self-reported), gender identity
AMAB (39) youth-serving descriptors (multiple choice), and
organisations and sexual orientation (multiple choice)
Facebook groups
Carrillo et al Cross-sectional ~ USA 291 students at middle  Students in Fresno, Not v - - Prevalence (self-reported)
(2018)” survey school (61) or California known
high school (230)
Castillo et al Cross-sectional ~ Canada 923 people (various Canadian Trans Youth 14-25 Vv - - Gender identity descriptors (survey
(2016)*° survey groups) Health Survey,* recruited question and multiple choice)
through various methods
Chenetal Cross-sectional ~ USA 156 people who are Sexual and gender 14-17 v - - Prevalence (self-reported) and fertility
(2018)* survey cisgender males (3), minority adolescents who considerations (15 items: 13 closed-
cisgender female (1), are romantically or ended and two open-ended survey
transmales (54), sexuvally interested in questions; data not presented)
transfemales (8), or cisgender males, recruited
non-binary (90)° through Facebook adverts
Clark et al Cross-sectional ~ Canada 843 people who are Canadian Trans Youth 1425 v v v Prevalence, ethnicity, age, and
(2018)» survey non-binary (344), Health Survey,* recruited birth-assigned sex(all self-reported),
transmales (356), or through various methods access and barriers to health care,
transfemales (139), or hormone therapy, overall mental
who were not health, alcohol, smoking, drug use,
categorised (4) and self-harm (all multiple choice)
Eisenbergetal  Cross-sectional ~ USA 66 people (inunknown  Sexual and gender 14-199 Vv - - Sexual orientation
(2017)* survey groups) minority adolescents
from British Columbia,
Minnesota, and
Massachusetts, recruited
through community
organisations
Hughes et al Cross-sectional ~ Scotland 1195 people who are Recruited online and 1224 v - - Prevalence (self-reported)
(2017)* survey cisgender female (590),  through schools, youth
cisgender male (515), groups, and sexual health
non-binary (12), clinics
transgender (8), or did
not disclose their gender
(70)
Johnsetal Cross-sectional ~ USA 250 transfemales San Francisco Bay Area 1624 Y v - Prevalence (self-reported) and access
(2017)* survey population,* recruited and barriers to health care (survey
through peers and online question)
Johnson etal Qualitative USA 14 people who identify  Adolescents living in 16-20 - - v Abuse and victimisation (open-ended
(2019)* interviews as non-binary New York and interview questions)
San Francisco Bay Area
Jones and Hillier ~ Cross-sectional  Australia 91 people who identify ~ Trans-spectrum people, 14-21 v - - Prevalence (self-reported)
(2013)* survey as genderqueer (43), recruited online and
transmales (21), through media sources,
transfemales (18), or advertisements, and
other gender (9) service providers

(Table continues on next page)

324 www.thelancet.com/child-adolescent Vol 4 April 2020



Review

non-binary (350),
transmales (132), or
transfemales (71)

Study type Location ~ Sample (n) and groups  Population Age Types of measure(s) Variables
(years)
Socio- Clinical ~ Psycho-
demographic logical

(Continued from previous page)

Kaltiala-Heino  Cross-sectional  Finland 133774 peoplewhoare  Adolescents who <21 v Age and birth-assigned sex

and Lindberg survey AMAB (65 829) or completed School Health (self-reported)

(2019)” AFAB (67 945) Promotion Study by the

National Institute for
Health and Welfare,
recruited through schools

Rimes et al Cross-sectional UK 677 people who are LGBTQ people, recruited 16-25 v - v Age, social class, educational

(2017y survey transfemales (105), through LGBTQ youth qualifications, ethnicity, sexual
transmales (210), organisations, social orientation, smoking and drug use,
non-binary AMAB (93),  media, advertisements, mental health and help-seeking, self-
or non-binary and snowball sampling harm, and abuse and victimisation (all
AFAB (269) self-reported), alcohol consumption

(AUDIT-C questionnaire), life
satisfaction (Satisfaction with Life
Scale), and suicidality (revised Suicide
Behaviours Questionnaire)
Sterzing et al Retrospective ~ USA 1177 people who are Sexual and gender 14-19 Vv - v Prevalence (self-reported) and
(2017)* cross-sectional cisgender males (389),  minority people, recruited victimisation, including sexual abuse
survey cisgender females (478), online from Facebook (modified Abbreviated Juvenile
transmales (47), adverts and community Victimisation Questionnaire and
transfemales (19), organisations Swearer Bullying Survey)
non-binary AMAB (52),
non-binary AFAB (189),
or did not answer the
question of gender
identity (3)
Thorne et al Prospective, UK 388 people who are National Gender Identity 16-25 v - v Prevalence, age, and birth-assigned
(2018)* longitudinal transgender and Development Service, * sex (self-reported), social supports
study (with use binary (331) or recruited through the (multidimensional scale of perceived
of cross- non-binary (57) clinic social support), anxiety and
sectional data) depression (hospital anxiety and
depression scale), self-esteem
(Rosenberg self-esteem scale), and
self-harm (Non-Suicidal Self-Injury
Questionnaire)

Twist and de Cross-sectional UK 251 people identifyingas  Adolescents attending 1218 Vv Prevalence, birth-assigned sex,

Graaf (2018)>  survey transgender (140), National Gender Identity age (all self-reported), and gender
binary (72), Development Service* identity descriptors (Gender Diversity
non-binary (30), or between June, 2016, and Questionnaire)
undefined (4), or who February, 2017
did not answer (5)

Veale et al Cross-sectional ~ Canada 923 people (323 aged Canadian Trans Youth 14-25 - - v Overall mental health (4-point scale),

(2017)*® survey 14-18 years, 600 aged Health Survey* levels of stress and hopelessness
19-25 years) (ten-item Kessler Psychological scale),

and self-harm (multiple choice and
survey question)

Watson et al Cross-sectional  Canada 923 people (323 aged Canadian Trans Youth 14-25 - - v Disordered eating

(2017)* survey 14-18 years, 600 aged Health Survey*

19-25 years)

White et al Cross-sectional ~ USA 19 644 people who High school students, 13-199 vV Prevalence (self-reported), and gender

(2018)° survey identified as cisgender recruited through schools identity descriptors (open-ended
females (12 818), and social media outlets response box)
cisgender males (6273),

Cisgender refers to people who have a gender identity that is the same as their birth-assigned sex. AFAB=assigned female at birth. AMAB=assigned male at birth. LGBTQ=leshian, gay, bisexual, transgender, and
queer or questioning. *The survey population was the same for various studies that used the data from the Canadian Trans Youth Health Survey,**°#*% the San Fransisco Bay Area,*** and the UK Gender Identity
Development Service.**

Table: Main characteristics of the studies included
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subgroups examined rather than by geographical
location. Existing studies suggest that 1-10% of the
overall population and 11-15% of the specialist gender
clinic-based population of young people have a non-
binary identity, whereas prevalence estimates of non-
binary identities in all young people who are transgender
are generally much higher (19-66%). Researchers and
clinicians need to consider this large variation and use
the most appropriate prevalence estimates based on their
specific subpopulation.

Age and birth-assigned sex

Two studies found no differences between the age
distribution of participants with non-binary versus binary
gender identities,”” including one study of 677 LGBTQ
young people (aged 16-25 years) from the UK’ and
another study of 839 transgender young people (aged
14-25 years) from Canada.” Consistent with this finding,
no differences were seen in the distribution of non-
binary identities across age for young adolescents aged
12-18 years attending the UK Gender Identity Clinic.”?
However, Thorne and colleagues determined that the
non-binary transgender group (mean age 21 years) was
significantly older than the binary group (mean age
20 years; p=0-005) in their study of 388 older adolescents
(aged 16-25 vyears).” Similarly, a school survey of
135760 Finnish adolescents younger than 21 years found
that birth-assigned males were more likely to identify as
non-binary in older age groups, but that birth-assigned
females showed the opposite trend.”

Most studies found no significant differences between
young people with non-binary and binary identities in
terms of birth-assigned sex, with both sets of young people
presenting a higher ratio of young people assigned female
at birth.*** However, the study of 839 Canadian trans-
gender young people” showed that significantly more non-
binary young people (81-6%) were assigned female at birth
than were binary transgender young people (69-9%).

The differences in findings related to age and birth-
assigned sex distribution are again probably related to
recruitment methods. For example, studies that focused
solely on treatment-seeking individuals attending a clinical
gender service*” yielded different results to surveys that
encompassed a wider population that was either recruited
online or through community organisations.”***

Demographics and sexual orientation

Young people who identify as non-binary were found to
be similar to transgender young people who identify as
binary in terms of social class,” educational qualifications,’
and ethnicity.”* Similar to their cisgender peers, young
people who identify as non-binary were most likely to be
located in urban areas and be atheist or agnostic,” but
they were less likely to identify as heterosexual and more
likely to describe themselves as asexual, pansexual, or
queer.”*** Conversely, adolescents who described their
sexual orientation with self-generated labels were more

likely to use non-binary gender identity descriptors, such
as genderqueer or genderfluid than were those who used
traditional labels.*

Social support

Adolescents with non-binary gender identities have been
found to be less likely to be involved with the community
and have appropriate support than are cisgender and
transgender young people with a binary gender identity.
For example, a significantly smaller proportion of
adolescents who identify as non-binary (19 [27-1%)] of 70)
played sport in school or outside of it than did adolescents
who are cisgender (248 [46-6%)] of 532) or binary
transgender (89 [49-4%] of 180), and a smaller proportion
of people who are non-binary (6 [8-6%] of 70) had a
remunerated job than did cisgender (126 [23-7%)] of 532)
and binary transgender (23 [12-8%)] of 180) individuals.*
Furthermore, adolescents who identify as non-binary
were less likely (14 [26-4%)] of 53) to have family support
than were cisgender (186 [58-7%] 317) or binary
transgender (86 [51-2%)] of 168) individuals, and
adolescents identifying as non-binary were also less
likely (25 [42-4%] of 59) to have adult support outside the
family than were cisgender (169 [57-9%] of 292) and
binary transgender adolescents (98 [58-3%] of 168).
Finally, adolescents identifying as non-binary were less
likely (54 [84-4%] of 64) to have support from friends
than were cisgender (312 [96%)] of 325) and binary
transgender adolescents (153 [87-9%)] of 174).*

However, these findings differed from those of another
study,* which found no differences in the perceived level of
support from significant others, family, friends, and among
transgender individuals with non-binary and binary
identities. This discrepancy might stem from the fact that
the second study focused on a population of adolescents
receiving clinical services from national specialist gender
clinics in the UK, which could be intrinsically biased
towards people who receive relatively high levels of support.
This bias would, for instance, allow these adolescents more
readily to overcome the challenges inherent in obtaining
referrals, booking appointments, and attending clinics.*
Regardless of these conflicting results, transgender
individuals with binary identities have been found to have
less support than do cisgender individuals,"*# making it
likely that young people with non-binary identities will
also have lower levels of support and be more isolated
from the wider community than cisgender individuals.
This difference would increase the vulnerability of people
identifying as non-binary and make them more susceptible
to poorer mental health outcomes, given that social support
and connectedness are fundamental protective factors for
enhancing resilience in young people.**

Psychological profile

Abuse and victimisation experiences

Four studies determined that young people with non-
binary gender identities experience minority stress in the
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form of multiple experiences of abuse and victimi-
sation.”**** Compared with cisgender adolescents,
young people with non-binary gender identities had a
significantly higher chance of having experienced
polyvictimisation (at least ten experiences of victimisation
of different types, such as school-based bullying, sexual
abuse, or cyberbullying).” Furthermore, in a small
qualitative study, 14 adolescents identifying as non-binary
in the USA were found to have experienced multiple
forms of non-affirmation in many different social
contexts, such as people not using their preferred
pronouns and refusing to accept the existence of non-
binary gender identities.” Many participants reported
that these experiences of invalidation negatively impacted
their mood and cognition and ultimately contributed to
worsened mental health outcomes.”

In terms of specific types of abuse, young people with
non-binary identities are at high risk of victimisation. An
online survey showed that young people with a non-
binary identity had an increased likelihood (29 [42-6%] of
68) compared with cisgender young people (132 [25-2%)]
of 524) of experiencing verbal abuse at school, as well as
out of school (38 [55-9%)] of 68 non-binary people vs 155
[29-4%)] of 527 cisgender people). Young people who
identify as non-binary were also more likely (27 [55-1%] of
49) to experience discrimination when looking for a job
than were cisgender people (95 [20-6%)] of 462).* Rates of
sexual abuse were also significantly higher in young
people with non-binary identities than in cisgender young
people (65-4% of people who identify as non-binary and
were assigned male at birth; 39-7% of cisgender males;
51-0% of people who identify as non-binary and were
assigned female at birth; and 44-8% of cisgender
females). Rates of physical attacks at school were
elevated for people who are non-binary too (9 [13-6%] of
66 people who identify as non-binary vs 43 [8-2%)] of
527 cisgender people), as were those of cyberbullying
(29 [41-4%)] of 70 people who identify as non-binary vs
37 [20-9%)] of 177 binary transgender people), although
these two differences were not statistically significant.”

Overall mental health

A large proportion of the published results include a
comparison of the mental health of non-binary young
people and that of binary transgender young people, and
it is important to remember that the latter typically have
poor mental health outcomes themselves.” Among
843 gender diverse Canadian young people, adolescents
with a non-binary identity were more likely to report
overall poorer mental health than were binary trans-
gender adolescents,”* as well as higher reported levels of
stress and more feelings of hopelessness.” In contrast, a
study’ of 677 LGBTQ adolescents reported no differences
in mental health between adolescents identifying as non-
binary and binary transgender adolescents. This study
split adolescents identifying as non-binary into separate
groups based on their birth-assigned sex, with 269 who
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were assigned female at birth and 93 who were assigned
male at birth. In a separate study* that drew comparisons
with both cisgender and transgender young people,
adolescents identifying as non-binary reported experi-
encing significantly more psychological health problems,
significantly greater isolation, and significantly less
happiness than both groups, which is consistent with the
two Canadian studies.”*

Substance use and specific mental health problems
Three studies’®* compared alcohol consumption, illicit
drug use, and smoking among transgender young people
with non-binary and binary gender identities, and in
each case no statistically significant differences between
the two groups were found.

Adolescents identifying as non-binary had significantly
higher levels of anxiety and depression and poorer self-
esteem than did binary transgender individuals.* Among
young people identifying as non-binary, people who were
assigned male at birth were observed to be less likely to
have sought help for depression and anxiety than were
people who were assigned female at birth.” One study* of
923 transgender young people from Canada identified
similar rates of disordered eating behaviors in all three
groups of young people who were transgender males,
transgender females, and non-binary. Binge eating was
the most common form of disordered eating (observed
in 49 [44-5%)] of people aged 14-18 years and 59 [52-7%]
of people 19-25 years who are non-binary). Youths
identifying as non-binary in the older group were less
likely (51 [27-6%]) to lose weight by fasting than were
transgender males in the younger age group (64 [34-4%)).
However, in the younger age group, youths with a non-
binary gender identity had higher rates (28 [25-0%]) of
losing weight by vomiting than did transgender males
(13 [10- 6%)).*

Evidence is conflicting regarding the rates of self-harm
and suicidal ideation in young people with a non-binary
identity compared with transgender and gender diverse
individuals with a binary identity. Two studies®** found
that adolescents identifying as non-binary reported more
self-harm (77% reported self-harm at least once in the
past year) than did transfemales (50%) and similar rates
to transmales (79-2%). Another study” reported that
adolescents identifying as non-binary were more likely to
have suicidal thoughts than were cisgender people (odds
ratio [OR] 4-43) and binary transgender young people
(OR 1-57). However, a further study* found similar rates
of self-harm in both non-binary (35 [61-4%] of 57) and
binary groups (193 [58-3%] of 331).

Clinical experiences

Access and barriers to health care

Canadian transgender young people identifying as non-
binary have been found to be less likely to have a family
doctor and less comfortable speaking with family doctors
about their gender identity and associated gender-related
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health-care needs than are young people with a binary
transgender identity.” Consequently, family doctors
of adolescents identifying as non-binary were less likely
to be aware of their gender identity.”” Furthermore,
although there were no significant differences in the
rates of foregone general health care in the younger
non-binary population (aged 14-18 years) compared
with binary transgender individuals, older adolescents
with non-binary identities (aged 19-25 years) were found
to have significantly higher rates of not seeking necessary
health care in the previous year (58-1% vs 40-2%;
p<0-01).”

A key difference is that when young people identifying
as non-binary sought out general physical or mental
health care, they encountered fewer overall problems in
accessing their required health care than did young
people with a binary transgender identity.* This
difference could be attributed to their flexibility in
presenting a specific gender identity to health-care staff
to avoid any stigma or discrimination.” However, if
young people were seeking out trans-specific health care,
individuals identifying as non-binary were twice as likely
to experience multiple barriers to care than were
transgender adolescents with a binary gender identity
(OR 2-01; p=0-013).” These barriers included a scarcity
of health information to help make an informed decision
about beginning hormone therapy, difficulty in finding

Search strategy and selection criteria

We identified references from Jan 1, 1946, to Feb 6, 2019,
from MEDLINE (Ovid), EMBASE (Ovid), and PsycINFO (Ovid)
databases using thesaurus terms and keywords. We searched
PubMed and Tandfonline using keywords to retrieve electronic
publications and items not indexed in the aforementioned
three databases. The main search terms used were as follows:
(non-binary or genderqueer or gender-nonconformity or
genderfluid or agender or bigender or trigender or gender-
neutral or genderless or non-gendered or third-gender) and
(adolescen* or pediatric* or paediatric* or youth* or teen or
teens or teenage* or child*). We trialed alternative forms of
these words, including hyphens (eg, non-binary) or spaces
(eg, gender neutral), but they did not affect the search results.
Manual searching of the reference lists of relevant retrieved
articles did not identify any additional references. We
considered studies eligible for inclusion if participants were
25 years or younger and were described as having a gender
that did not exclusively fall within the binary norms of male or
female, such as non-binary, genderfluid, or genderqueer.
Furthermore, we included studies that contained information
related to the sociodemographic characteristics, clinical
features, or psychological profile of young people with a non-
binary identity. This Review included published studies of any
design or language, although we excluded conference
abstracts or studies that failed to report results at the group
level (eg, case studies).

doctors to prescribe hormones, and primary care doctors
frequently being unaware of their patient's gender

identity.”

Hormone therapy

Only one study” examined the use of hormone therapy
in young people with non-binary identities, finding that
fewer people with a non-binary gender identity had
commenced or were about to begin hormones than had
transgender young people with binary identities. This
difference was due to a greater proportion of people still
deciding about hormone therapy or not wanting to be on
hormones at the time of the survey.”

Conclusions

The majority of studies on young people with non-binary
gender identities have focused on sociodemographic and
epidemiological data,””*** and have shown that they
comprise a substantial minority of the general,
transgender and gender diverse, and LGBTQ populations,
although there are often large differences in prevalence
estimates. =%

Although studies on the health of young people with
non-binary identities remain scarce, they nonetheless
paint an unsettling picture. As previously observed for
binary transgender youth,” young people with non-
binary identities were at much greater risk of experi-
encing abuse and victimisation than were cisgender
individuals, with many experiencing covert victimisation
and invalidation through non-affirmation of their gender
identity”***** Young people identifying as non-binary
also experienced increased marginalisation, were less
involved in the community, and were less likely to have
appropriate supports than were not only cisgender youth
but also their binary transgender peers (who are already
known to fare poorly across these domains).** Moreover,
young individuals identifying as non-binary faced
considerably more barriers in accessing trans-specific
health care, which included a scarcity of relevant health
information and difficulties in obtaining hormonal
treatment.” Consistent with the minority stress model,
these experiences are together likely to have contributed
substantially to the high rates of depression, anxiety, and
suicidal ideation observed in young people identifying as
non-binary, which were found to be similar if not higher
than those in their binary transgender peers.**

The findings of this Review are subject to various
limitations. Specifically, the number of studies of youths
with a non-binary identity limits our findings, particularly
because only two studies examined access and barriers to
health care for non-binary children and adolescents,?*
only one of which described hormone therapy use in this
population.” Furthermore, many studies had suboptimal
methodology. For example, most of the studies examining
the psychological profile of young people with non-binary
identities*?***%% ysed self-reported measures captured
in online surveys,*** and researchers have highlighted
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the need for clinical assessments to provide a more
thorough understanding of participants’ mental health
and to confirm the findings of the studies.

This is, to our knowledge, the first narrative Review
of the sociodemographic and psychological health
characteristics of young people identifying as non-binary.
The results of this Review have highlighted that young
people identifying as non-binary are highly vulnerable,
considering that they have lower levels of support, are at
greater risk of experiencing abuse and victimisation, and
have poorer mental health outcomes than do cisgender
young people. Therefore, future empirical investigation
in this area should extend beyond simple socio-
demographic data and focus on addressing the important
health-related knowledge gaps. On the one hand, studies
assessing health professionals’ knowledge and under-
standing of, and comfort in treating young people who
identify as non-binary are clearly warranted as a first step
to removing barriers to care. On the other hand,
improved understanding of the specific health-care
requirements of young people identifying as non-binary
(which might differ across various domains, including
medical and surgical transition, and sexual health needs)
and their psychosocial profile would directly assist
clinicians to provide better targeted care for this
vulnerable and stigmatised population.
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Position statement on the hormonal management of
adult transgender and gender diverse individuals

Ada S Cheung' &/ | Katie Wynne?

part of the natural spectrum of human diversity." Estimates

suggest that 0.1-2% of the population are TGD.” TGD peo-
ple are individuals whose gender identity is markedly and per-
sistently incongruent with their sex assigned at birth. They often
experience intense body dysphoria driving individuals to seek
gender-affirming hormone therapy to align physical character-
istics with gender identity. Stigma and discrimination contrib-
ute to poor mental health. Australian data demonstrate that over
50% have medically diagnosed depression and are at high risk
of suicide.”™

B eing transgender or gender diverse (TGD) is now viewed as

The World Health Organization International Classification of
Diseases 11th Revision has recently declassified gender incon-
gruence as a mental health disorder, with a goal to decrease
stigma and social exclusion.’ Nonetheless, as those with gender
incongruence have specific health needs, an understanding of
diagnostic criteria can be useful (Box 1). A detailed discussion
of gender terms and gender identity has been outlined in the
Australian standards of care for TGD children and adolescents.”

While many TGD individuals will identify with a binary gender
(ie, transgender male or transgender female), about 30% identify
with a non-binary gender (Box 2).

Rapid increases in demand for transgender health services
have recently been reported worldwide.”® Although interna-
tional clinical practice guidelines exist,”"’ recommendations are
based on low level evidence, broad and open to interpretation.
Additionally, there are differences internationally with avail-
ability, subsidy and access to medications. Medical training in
transgender health care is lacking and 79% of Australian cli-
nicians experienced in prescribing gender-affirming hormone
therapy supported the development of local guidelines."" As
such, we aim to provide specific recommendations for the hor-
monal and related management of TGD individuals aged over 18
years for Australian medical practitioners.

Methods

During the 2017 Australian Professional Association for Trans
Health (AusPATH, formerly ANZPATH) Biennial Conference,
the need for an Australian-based gender-affirming hormone-
treatment pathway was highlighted. A working group was
formed, chaired by the first author (AC). Members identified rel-
evant evidence, published guidelines and expert opinion to de-
velop the overview. There is an absence of randomised controlled
trials in the field. Recommendations are based on low or very
low level evidence and expert opinion, with authors placing a
high value on harm minimisation and clinical need. The Grading
of Recommendations Assessment, Development and Evaluation
(GRADE) framework has been used for key recommendations.'”
This approach classifies recommendations as strong (1) or weak
(2) and evidence quality as high (A), moderate (B), low (C) or
very low (D). A survey of Australian TGD adult individuals

,Jaco Erasmus®, Sally Murray”, Jeffrey D Zajac'

Abstract

Introduction: Rising demand for gender-affirming hormone
therapy mandates a need for more formalised care of transgender
and gender diverse (TGD) individuals in Australia. Estimates
suggest that 0.1-2.0% of the population are TGD, yet medical
education in transgender health is lacking. We aim to provide
general practitioners, physicians and other medical professionals
with specific Australian recommendations for the hormonal and
related management of adult TGD individuals.

Main recommendations:

e Hormonal therapy is effective at aligning physical characteristics
with gender identity and in addition to respectful care, may im-
prove mental health symptoms.

e Masculinising hormone therapy options include transdermal or
intramuscular testosterone at standard doses.

e Feminising hormone therapy options include transdermal or oral
estradiol. Additional anti-androgen therapy with cyproterone ac-
etate or spironolactone is typically required.

e Treatment should be adjusted to clinical response. For biochemical
monitoring, target estradiol and testosterone levels in the refer-
ence range of the affirmed gender.

e Monitoring is suggested for adverse effects of hormone therapy.

e Preferred names in use and pronouns should be used during con-
sultations and reflected in medical records.

e While being TGD is not a mental health disorder, individualised
mental health support to monitor mood during medical transition
is recommended.

Changes in management as result of this position statement:

Gender-affirming hormone therapy is effective and, in the short

term, relatively safe with appropriate monitoring. Further research

is needed to guide clinical care and understand long term effects of

hormonal therapies. We provide the first guidelines for medical

practitioners to aid the provision of gender-affirming care for
@ustralian adult TGD individuals.

was conducted to ascertain health needs, and results informed
these guidelines. Australian prescribing patterns among the
AusPATH membership were also ascertained by survey.
Controversies were resolved by discussion within the group. The
draft statement was submitted to TGD community members, the
AusPATH executive, the Endocrine Society of Australia (ESA)
Medical Affairs Committee and the Royal Australasian College
of Physicians (RACP) Policy and Advocacy Committee for feed-
back. The ESA and RACP invited external expert reviewers to
provide comments, which were incorporated. The final version
was endorsed by AusPATH, the ESA and the RACP.

Recommendations

Caring for gender diverse patients: general

Establishing and affirming an individual’s gender identity and
using the name and pronoun the person uses are vital for consul-
tations and correspondence; legal identity markers can be used
for Medicare purposes (GRADE: 1D). In addition to “she” or “he”,

" Austin Health, University of Melbourne, Melbourne, VIC. 2 Diabetes and Endocrinology, Hunter New England Health, Newcastle, NSW. > Gender Clinic, Monash Health, Melbourne, VIC.
“Sexual Health Service, Royal Perth Hospital, Perth, WA. De< adac@unimelb.edu.au = doi: 10.5694/mja2.50259
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1 ICD-11 diagnostic criteria for gender incongruence of adoles-
cence or adulthood

Gender incongruence of adolescence and adulthood is characterised by a
marked and persistent incongruence between an individual's experienced
gender and the assigned sex, as manifested by at least two of the following:

« astrong dislike of or discomfort with one’s primary or secondary sex
characteristics (in adolescents, anticipated secondary sex
characteristics) due to their incongruity with the experienced gender

« astrong desire to be rid of some or all of one’s primary and/or secondary
sex characteristics (in adolescents, anticipated secondary sex
characteristics) due to their incongruity with the experienced gender

« astrong desire to have the primary and/or secondary sex characteristics
of the experienced gender.

The individual experiences a strong desire to be treated (to live and be
accepted) as a person of the experienced gender. The experienced gender
incongruence must have been continuously present for at least several
months. The diagnosis cannot be assigned prior to the onset of puberty.
Gender variant behaviour and preferences alone are not a basis for
assigning the diagnosis.

ICD-11 = International Classification of Diseases 11th Revision.® ¢

gender diverse individuals may use other pronouns (eg, “they”)
or no pronoun. Consideration should be given to gender neutral
bathrooms and gender inclusive registration forms.

Management of TGD individuals ideally involves a multidisci-
plinary team (general practitioner, nurse specialist, psychologist,
psychiatrist, endocrinologist, sexual health physician, gynaecol-
ogist, surgeon and speech pathologist as appropriate). Trained
peer support workers can improve mental distress through fa-
cilitating access to support services, and provide advice on non-
medical aspects of gender transition.

Not all who identify as TGD desire medical intervention. Many
undergo social transition and change gender expression without
medical intervention. Hormonal therapy with estradiol or tes-
tosterone will feminise or masculinise physical characteristics
to align with an individual’s gender identity (Box 3). Individual
goals, especially for non-binary people, may be complex and
treatment should be individualised; however, tailoring hormonal
therapy to attain some characteristics and not others can be
challenging.

Mental health review

A patient-centred yet holistic informed consent model of care is
valid and Australian protocols exist.” These suggest a compre-
hensive mental health review by an experienced clinician (GP,
physician, psychiatrist or psychologist) with adequate time to
assess and support individuals seeking transition, to ensure that
mental health concerns are appropriately treated and transition-
related mood changes or stressors are managedm'” (GRADE:
1D). Mental health professionals play an important role in more
complex cases, and can affirm capacity for informed consent and
exclude less common conditions such as psychosis, dissociative
identity disorder or body dysmorphic disorder.

Medical assessment

TGD individuals commonly self-report avoidance of medical
care due to fear of discrimination.* A request for hormonal
therapy can be an opportunity to provide routine medical care
and preventive screening in addition to gender-affirming care.
Relative contraindications to testosterone or estradiol therapy
(such as polycythaemia, thrombosis, liver disease or cardiac fail-
ure) should be considered. There are insufficient data regard-
ing the long term effects of hormonal therapy on cardiovascular

2 Distinction between gender identity, gender expression and
sex assigned at birth
Sex as§|gned at Gender identity Gendgr
birth expression
i i i
Sex Internal Appearance,
chromosomes, experience of mannerisms,
reproductive gender behaviour
organs
Transgender
identities
1
1 1
Ir = Binary Ir -1 Non-binary
1 1
1 1
1 1
I ]
I ]
: Male : Genderqueer
r—- (female-to-male, r—- (not exclusively
1 trans male) 1 masculine or feminine)
I ]
I I
I I
1 1
! Female ! d/—\glender 4
L - (male-to-female, P (gen erefs,lgen &
trans female) , neutral)
I
I
I
L Genderfluid
|r (fluctuates)
I
I
I
I
I
e +more
Gender identity and gender expression are distinct from biological sex. Although there
are many gender identities,” transgender and gender diverse identities can be roughly
separated into binary (ie, trangender male, transgender female) and non-binary. The term
non-binary is used here as a broad umbrella category to describe identities which are
outside of the binary; however, non-binary is also a specific gender identity. ¢

outcomes.”” A retrospective audit suggested that the most com-
mon cause of increased mortality in TGD people was cardio-
vascular disease.'® Weight gain'” and lipid derangements'” may
occur in individuals commencing hormone therapy, and smok-
ing increases the risk of venous thrombosis at commencement of
hormone therapy."” As a harm minimisation approach, we sug-
gest assessing and mitigating cardiovascular risk factors.

Thrombosis risk may influence choice of estradiol preparation.
Retrospective studies report a 5% incidence of venous throm-
bosis during estradiol therapy in TGD women, and incidence
was highest with ethinyl estradiol use.'”*’ Thrombosis risk is
greatest in the first year of treatment, and with smoking, obe-
sity and increasing age (>40 years).” Post-menopausal data
suggest that transdermal estrogens carry minimal thrombotic
risk.”” Those at high risk should consider transdermal prepara-
tions and if thrombosis occurs, they should consider concurrent
anticoagulation.”

In patients desiring hormone therapy, we recommend the fol-

lowing baseline investigations:'"

« full blood examination — testosterone raises haematocrit lev-
els and lowering testosterone lowers haematocrit levels;”



3 A suggested gender-affirming hormone therapy algorithm

Mental health review
e Experienced clinician or
e Mental health professional

Discuss fertility

Patient-centred care

e Use preferred name and
pronouns

Establish individual
goals

Medical assessment
e Cardiovascular risk
e Thrombosis risk

e Sex steroid levels, liver and
renal function, electrolytes,
haemoglobin

Masculinising hormones

\ \

Intramuscular testosterone
undecanoate

1000 mg 12-weekly with loading
dose at 6 weeks

. l

Target trough total
testosterone
10-15 nmol/L

Transdermal testosterone
Standard daily doses

e Cardiovascular risk

L ¥ o Thrombosis risk

e Tumour screening

Monitor for adverse effects as indicated”

o Sex steroid levels, liver and renal function,
electrolytes, haemoglobin, prolactin

Feminising hormones

\ \
Oral estradiol Transdermal
valerate estradiol

Y Y

Anti-androgens
Oral cyproterone acetate 12.5-25 mg or
spironolactone 100-200 mg daily
Anti-androgens alone not advised

Y

Uptitrate every 2-3 months
Target estradiol levels

250-600 pmol/L and total
testosterone < 2 nmol/L

*See Box 5. ¢

« liver function tests — estradiol is poorly metabolised in the
setting of hepatic impairment; no changes in liver enzymes
have been observed in transgender males;**

« electrolytes — hyperkalemia, although uncommon with nor-
mal renal function, can occur with spironolactone;

« fasting lipids and glucose — testosterone therapy lowers high
density lipoprotein cholesterol levels, and raises triglyceride
and low density lipoprotein cholesterol levels;”® the effect of
testosterone on insulin resistance is unclear,”>%° although es-
tradiol may worsen insulin resistance;25

« estradiol and total testosterone (see below).

Information regarding sexually transmitted infections, includ-
ing human immunodeficiency virus pre-exposure prophylaxis,
should be provided based on individual risk indicators.”’

Chromosomal analyses are rarely abnormal in TGD individu-
als” and should only be performed if there is clinical suspicion
(eg, Klinefelter syndrome). Genital examination is not routinely
required.

While sex steroids are important in bone metabolism, a recent
meta-analysis of TGD individuals showed no adverse effect
on bone density.”” Sex steroid deficiency due to pubertal sup-
pression or following gonadectomy may accelerate bone loss.
International guidelines recommend that bone mineral density
measurement be considered in individuals with risk factors for
osteoporosis, including subtherapeutic hormonal replacement.'’

Medical therapy

Gender-affirming hormonal therapy in cohort and cross-
sectional studies appears to improve psychological functioning,
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quality of life, depression and suicidal ideation®"?! (GRADE: 1C).
A suggested algorithm is shown in Box 3.

Before hormonal treatment, we suggest that patients should
understand the expected physical changes and time course of
effects (Box 4), potential adverse effects (Box 5), and the irre-
versible nature of some changes (eg, voice lowering with testos-
terone). Most effects begin within a few months but maximal
effects may take 2-3 years.

Hormonal therapy can impair fertility and patients should re-
ceive counselling. Sperm cryopreservation should be discussed
before estradiol therapy due to expected changes in spermato-
genesis. Oocyte storage can be considered; however, ovula-
tion typically resumes on cessation of testosterone therapy.
Testosterone is a teratogen and does not always prevent ovula-
tion, so contraception should be discussed.

Masculinising hormone therapy. Standard replacement doses of
testosterone are recommended to initiate masculinisation (GRADE:
1C). Doses can be adjusted to target trough total testosterone lev-
els in the lower end of the male reference interval (10-15 nmol/L)
(GRADE: 2D). The Pharmaceutical Benefits Scheme (PBS) crite-
ria for androgen deficiency apply if gender markers are male or
female. For people requiring masculinising hormone therapy for
gender dysphoria, we use the authority indication “androgen defi-
ciency due to an established testicular disorder”. The patient must
be treated by or in consultation (including teleconsult, phone or
email) with a paediatrician, endocrinologist, urologist or sexual
health physician. The specialist’s name must be given in the au-
thority application. Gender markers can be male or female.

The following testosterone formulations are available under the
PBS:

« testosterone undecanoate 1000 mg, intramuscularly adminis-
tered 12-weekly (with the first two doses 6 weeks apart);

« testosterone 1% (50 mg/5g) gel sachets, applied transder-
mally, one sachet daily;

« testosterone 1% (12.5 mg/actuation) gel in pump pack, applied
transdermally, four actuations daily — this preparation can be
easily titrated;

« testosterone 5% (50 mg/mL) cream 2 mL, applied transder-
mally daily.

Testosterone enantate and testosterone esters are also non-PBS
subsidised options.

Masculinising procedures. Testosterone therapy is highly effec-
tive at masculinising external appearance. Individuals may also
desire surgery.* Options include:

« bilateral chest reconstruction mastectomy (colloquially known
as “top surgery”);
. hysterectomy + oophorectomy;

. metoidioplasty (clitoral release and urethral lengthening —
“bottom surgery”);

« phalloplasty (penis creation — “bottom surgery”).

Complication rates from metoidioplasty and Phalloplasty are sig-
nificant and outcomes may be suboptimal.”® Gender-affirming
surgery in the public sector in Australia is limited.

Chest binding is a common practice to tightly compress chest
tissue, hiding the appearance of breasts. Severe skin irritation,

4 Effects of feminising and masculinising hormone therapy

Feminising hormone effects Masculinising hormone effects

Body fat redistribution Body fat redistribution

Decreased muscle mass Increased muscle mass

Softening of skin/decreased oiliness  Oily skin and acne

Decreased libido Increased libido

Decreased spontaneous erections Facial/body hair growth

Male sexual dysfunction Male pattern baldness

Breast growth Deepened voice

Decreased testicular volume Vaginal atrophy

Decreased sperm production Clitoral enlargement

Decreased growth of body and Cessation of menses

facial hair

pain, bruising and fractured ribs can result. Correctly sized,
commercially purchased binders are recommended. Binders
should be removed for sleep and use limited to 8-12 hours per
day.”

Feminising hormone therapy. Estradiol therapy can be admin-
istered transdermally or orally. No data exist on gradual versus
rapid titration or comparison of formulations in TGD individ-
uals. Replicating female puberty, where estradiol levels grad-
ually rise over 2 years, commencing at low doses with gradual
uptitration every 2-3 months, is reasonable. '’ Typical full doses
are oral estradiol or estradiol valerate 2-6 mg daily and trans-
dermal estradiol patches 100-150 pg/24 hours changed twice
weekly (GRADE: 1C). The adhesion of transdermal patches can
be challenging in warm climates and in individuals with body
hair.

Treatment should be adjusted based on clinical response; how-
ever, feminisation is typically slow (GRADE: 2D). The value
of biochemical monitoring is uncertain;, when performed,
trough estradiol levels should be used. International guide-
lines recommend target estradiol levels 367-734 pmol/L; how-
ever, this is not based on any supportive data.'” An Australian
audit of 81 TGD individuals who had received estradiol ther-
apy for over 6 months found that the mean estradiol level
was 290 pmol/L with a median oral estradiol valerate dose
of 6 mg daily."” We recommend targeting estradiol levels of
250-600 pmol/L and total testosterone levels < 2 nmol/L (ie,
in the pre-menopausal female reference range) (GRADE: 2D).
Individuals who wish to maintain erectile function may de-
sire higher levels of testosterone; however, this will offset
feminising effects.

High dose ethinyl estradiol (100 pg daily) was used until 1989
when retrospective audits showed increased risk of thromboem-
bolic disease and possibly elevated risk of cardiovascular death.*!
These data underpin suggestions to avoid ethinyl estradiol.

Progestins. Despite anecdotal reports that progestins in-
crease breast growth, no data support their use. Healthy post-
menopausal women who received estradiol with progestins had
increased risk of coronary heart disease compared with pla-
cebo® (not reported with estradiol alone™). Progestins can also
increase risk of thrombosis, bloating, nausea and weight gain
and are not recommended."” Cyproterone acetate, a commonly
used anti-androgen agent, has progestogenic effects.



5 Possible risks and side effects of gender-affirming hormone

treatment*

Type of therapy Potential risks

Estradiol Thromboembolic disease™
Hypertriglyceridaemia'
Prolactin elevation®
Gall bladder disease®
Cardiovascular disease'™"”
Breast cancer’

Testosterone Polycythaemia®

Acne®
Sleep apnoea®’

Dyslipidaemia (increased triglyceride
and LDL levels; decreased HDL
levels)™

HDL = high density lipoprotein; LDL = low density lipoprotein. * This table provides an
overview of risks associated with estradiol and testosterone therapy, some of which are
extrapolated from cisgender populations. Long term data in TGD individuals are lacking.
T An increased risk of breast cancer is seen with post-menopausal estrogen therapy in
cisgender women, which increases with duration of use.** Owing to a lack of data, there
are uncertainties regarding the risks of other hormone-dependent tumours® and cardio-
vascular disease.”” ¢

Estradiol injections and implants. Therapeutic Goods Administration-
approved estradiol injections and implants are not available in
Australia. Estradiol injections or implants obtained from com-
pounding pharmacies currently lack testing for potency, efficacy,
safety and quality control.”’

Anti-androgen therapy. Anti-androgens are often required in
addition to estradiol therapy to lower endogenous testosterone
levels or inhibit testosterone effects. Spironolactone (100-200 mg
daily) or cyproterone acetate (12.5-25 mg daily) are both effec-
tive."" There are no comparative data. Both inhibit peripheral
testosterone effects, but cyproterone acetate is also a potent
progestin, suppressing gonadotrophins and testosterone pro-
duction.** Cyproterone acetate may lower mood; however, it is
unclear whether this is related to the drug, suppressed testoster-
one levels or interaction with the glucocorticoid receptor.*” Case
reports of meningioma‘l6 and prolactinoma35 (or transient rises
in serum prolactin™) have occurred with high dose cyproterone
acetate (100200 mg), and the lowest effective dose should be
used.

Gonadotrophin-releasing hormone analogues are used as puberty
blockers in adolescents, subsidised by specialist paediatric gender
services. Due to lack of PBS subsidy, costs can be prohibitive.

Feminising procedures. Surgical options for feminisation
include:

« vaginoplasty and orchidectomy (“bottom surgery”);
« bilateral orchidectomy alone;

« breast augmentation (“top surgery”) — breast development
with estradiol can take up to 3 years but remains suboptimal
in rnany;47

« facial feminisation surgery;
« chondrolaryngoplasty reduces the thyroid cartilage;

« laryngoplasty and vocal cord surgery can aid voice
feminisation;

. estradiol therapy is typically ceased peri-operatively to avoid
risk of thromboembolism; anti-androgens are not required
following orchidectomy.

Voice training. Voice and communication are important aspects
of gender expression and can contribute to dysphoria, particu-
larly if vocal pitch results in misgendering.*® Speech pathologists
can provide feminising or masculinising voice training.

Facial and body hair. Changes to hair growth patterns from
hormonal therapy can be slow due to hair follicle lifespan.”’
Permanent hair removal (laser or electrolysis) is often required.
Preferred methods depend on hair colour and site, with advice
best provided by hair removal professionals.

Genital tucking. Tucking is a frequent practice to minimise the
appearance of the penis and scrotum. Similar to chest bind-
ing, skin irritation, infection, pain and bruising can result.
Specialty designed garments or medical tape may alleviate
risks; however, no data exist on the safety of tucking for pro-
longed periods.

Monitoring and support

While rigorous long term studies are required, retrospective
cohort studies suggest that short term gender-affirming hor-
mone therapy is safe, and significant benefits on mental health
outweigh potential risks (GRADE: 1C). In the first year of treat-
ment, 3-monthly monitoring is suggested to review clinical
effects, sex steroid levels, mood changes and adverse effects,
and provide general preventive screening'”'" (GRADE: 2C).
Mental health and spiritual and peer support can be beneficial
during transition. Once stable, individuals can be reviewed
less frequently (6—12 monthly). Weight gain may occur when
commencing hormone therapy'” and lifestyle advice is recom-
mended. Smoking cessation should be encouraged. Cancer
screening should be individualised based on the presence of
organs in TGD individuals, not gender identity or hormonal
therapy status.”

Polycythaemia with testosterone therapy

Haemoglobin levels should be compared with the male reference
interval. If the haematocrit level is > 0.5, exclude alternative
causes (eg, smoking) and consider decreasing the testosterone
dose or increasing the dosing interval.

Persistent menstruation on testosterone therapy

Menstrual suppression usually occurs within 1-6 months of tes-
tosterone therapy, but menses can continue beyond 12 months.”
If menses result in significant dysphoria, options include increas-
ing testosterone levels, oral progestins or progestin-releasing in-
trauterine devices.

Acne with testosterone therapy

Acne peaks at 6 months and gradually improves over time.”'
Topical retinoids or retinoid-benzoyl peroxide combinations are
useful for mild to moderate acne. Moderate to severe acne may
require oral antibiotics or isotretinoin.

Summary

Increasing numbers of TGD individuals are seeking health
care in Australia and clinicians need to provide appropriate
gender-affirming care. While pathways to gender transition are
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individualised, hormonal therapy is effective at aligning physi-
cal characteristics with gender identity and improving dyspho-
ria, quality of life and mental health. Further medical research
is needed to guide clinical care and understand the long term

effects of hormonal therapies.
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