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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

. —
Flg. 1 Search process Records identified via Medline Records identified from
H and PsycInfo reference lists
§ (n=174) (n=15)
b=
-
=
D
2 \. /
— Total papers after duplicates
removed
— (n=110)
Articles excluded through
£ | application of exclusion criteria
§ e Not in English (n =2)
= e Deemed irrelevant (n =
2 53)
n=>56
— L
A
Full-text articles reviewed for
‘o
eligibility
(n=154)
g Articles deemed ineligible
% Case studies (n =9) or
5 > Qualitative studies (n = 2)
e Unable to comment on
prevalence
— Review papers (n = 13)
—_— e Research not novel
3 Total number of papers included
E (n=30)
<
=
=
—

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
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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
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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
2.11t0 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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