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Abstract

Background. To assess the prevalence of autism traits in individuals accessing gender affirming
treatments, we conducted a cross-sectional survey in the regional specialist gender services in
Northern Ireland.
Methods. One hundred and twenty-three individuals (38 adolescents and 69 adults) currently
attending or who previously attended specialist gender services in Northern Ireland were
recruited. Fifty-six individuals assigned male at birth (AMAB) and 66 individuals assigned
female at birth (AFAB) took part in the study. Main outcome measures: Autism Quotient (AQ),
Cambridge Behavior Scale (EQ), and RAADS-14.
Results. Autism trait prevalence rates of 19.5% (AQ); 25.4% (RAADS-14); and 35.8% (poor
empathy traits). A combined measure comprising all three provided a prevalence of 17.2%.
There were no mean differences in the scores between AMAB (assigned male at birth)
individuals and AFAB (assigned female at birth) individuals.
Conclusions. Autism traits present additional challenges during the assessment and treatment
of individuals with gender dysphoria. Autism screening tools can aid in the identification of
individual with additional needs.

Introduction

Gender dysphoria refers to the distress experienced due to the incongruence between a person’s
inner perception of their gender and an incongruous bodily reality. Symptoms of gender
dysphoria include strong and persisting cross-gender identification and a desire to be of the
other gender [1]. This can include distress associated with specific body parts of the birth gender
and distress associated with having to dress or act in ways associated with the birth-assigned
gender role. The experience of gender-related distress is unique to each individual and, based on
clinical observations, can manifest in very different forms. The treatment of gender related
distress is based on World Professional Organization for Transgender Health (WPATH)
guidance [2]. Currently, after careful psychological assessment, medical interventions for ado-
lescents and adults are available. Some individuals with gender incongruence may not experience
distress or have a wish to live as the other gender [3]. How gender dysphoria is conceptualized has
changed dramatically over time and with controversy [4]. To this day, little evidence supports
biological or psychological theories on gender dysphoria with societal and political debates
continuing to be highly polarized [5].

Like gender dysphoria, autism has been understood within a medical model—a disorder
within the DSM and ICD classification system [6,7]. Here autism, incorporating autistic
spectrum disorders and Asperger’s syndrome (AS), is characterized by qualitative impairment
in social interaction and communication skills, as well as stereotypic behaviors and limitations on
activities and interests [8]. Autism traits can be assessed using a number of screening tools, which
can identify those with higher likelihood of autism features. Within the literature some have
questioned whether the neurological differences in autism or AS have been socially constructed
and presented as a disorder [9]. Autism and AS have been dominated by theories of mind deficit
and pathological deviance from expected developmental norms [10]. Using a medical approach
to a developmental issue has been criticized on the basis that others tend to view the individual
through a diagnostic lens, thereby limiting expectations of the diagnosed individual as a result
[9]. Theory of mind or the ability to empathize with others is often seen as lacking in individuals
with autism or AS. Milton [10] suggests that encounters of empathy are often perceived as
threatening for the autistic person and that empathy is bi-directional—located both in the autistic
and nonautistic person as a double empathy problem [11].

Referrals to specialist gender services in Great Britain have markedly increased over recent
years [12]. Moreover, the prevalence of gender dysphoria and autism has also increased [13,14],
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possibly explained by improved access to diagnostic services and
increased awareness of autism features among clinicians and the
general public. Likewise, increased prevalence of gender dysphoria
could be related to higher visibility and tolerance toward transgender
individuals in conjunctionwith awidening of diagnostic criteria [15].

The co-occurrence of autism and gender dysphoria presents
significant diagnostic and treatment challenges given the associated
social, adaptive, self-awareness, communication, and executive
function complexities [16]. Misrecognition of autism traits can lead
to individuals being undertreated, misunderstood, and unsup-
ported [17]. The double empathy problem [10] may create addi-
tional challenges in the delivery of services as most clinicians
working in specialist gender services are neurotypical.

Aim

To examine prevalence rates of co-occurring autism traits and
gender dysphoria in a clinical sample. Explore if there are differ-
ences between AMAB and AFAB individuals.

Background

Children and adolescents

de Vries et al. [18] conducted a cohort study in the Netherlands,
with 204 adolescents, which used DISCO, a validated diagnostic
assessment tool completed with parents, as part of a multidisciplin-
ary diagnostic assessment to establish an autism diagnosis. This
reported an autism prevalence of 7.8% among young people with
gender dysphoria seeking gender affirming treatments, nearly
10 times that of the general population. There was no control group
in the study. This study provided a robust assessment of autism, but
the use of diagnostic assessment interviews by trained clinical
diagnosticians required significant time and service resources. Di
Ceglie et al. [19] conducted a case–control study using the parent
completed empathizing and systemizing quotients (EQ and SQ)
[20] in a sample of 25 adolescents with gender dysphoria and
156 adolescent controls from the general population. The study
reported lower empathy levels among females assigned at birth and
suggested that those experiencing gender dysphoria might benefit
fromadditional social skills training to develop empathy [19].While
this study was unable to report autism trait prevalence, the explo-
ration of empathy levels in autism added to the understanding of
needs in individuals presenting to clinical services.

Both Skagerberg et al. [21] and VanderLaan et al. [22], conducted
studies using the parent completed social responsiveness scale (SRS):
the former, a case–control study with 166 parents of children and
adolescents referred due to gender dysphoria—reported no signifi-
cant differences between mean SRS scores of cases and controls; and
the latter, a cohort study with 49 parents of gender referred children
who completed the SRS, did not report autism trait prevalence
directly, but suggested that increased birth-weight was predictive of
increased autism traits, and that increased autism traits were predic-
tive of increased gender non-conformity in children. Higher levels of
gender variance have also been reported in the autism population.
Strang et al. [23] found that children and young people with autism
were 7.6 timesmore likely to have gender variance compared to non-
referred controls. George and Stokes [24] also found significantly
higher rates of gender dysphoria in their sample of 309 autistic adults
compared to their control sample of 261 neurotypical adults.

Kaltiala-Heino et al. [25] conducted a cohort study using chart
review data of 47 adolescents attending a specialist gender clinic in

Finland, and reported that 26% had a previous diagnosis of autism
recorded in their clinical chart. Van der Miesen et al. [26] con-
ducted a study with parents of 490 children with gender dysphoria,
2,507 parents of neurotypical children and parents of 196 children
with Autism using the Children’s Social Behavior Questionnaire
(CSBQ), reporting elevated levels of autism traits in children with
gender dysphoria [26].

Adults

Jones et al. [27], using the self-report Autism Quotient (AQ) [28],
conducted a case–control study using an online survey of 194 adults
transgender individuals recruited from an NHS Gender Identity
Clinic website. The comparison groups in this study consisted of
174 individuals from the general population and 125 individuals
with a known autism diagnosis. Prevalence of autism symptoms
were 1.5% for AMAB individuals and 13.8% for AFAB individuals,
using the narrow autism phenotype (NAP) range, which was
indicated by AQ scores of 35 and above [27]. Using the more
stringent criteria of NAP, compared to scores of 32 and above, used
in other studies highlighted that AFAB individuals had an 11-fold
increase in the rate of autism traits. Pasterski et al. [29] also used the
self-report AQ in a clinical sample of 91 adults and a control group
of 840 university students, and reported that 5.5% of their clinical
sample scored in the range suggestive of an autism diagnosis.

Heylens et al. [30] conducted a cross-sectional study in a sample of
63 treatment seeking adults using the Social Responsiveness Scale
Adults (SRS-A), the AQ, and clinical chart data of 532 adults referred
to a specialist gender service over a 5-year period: based on the SRS-A,
27.1% of gender-referred individuals scored within the range of mild/
moderate/severe difficulties in relation to social responsiveness and
4.8%scoredwithin a range suggestive of an autismdiagnosis [30]. The
clinical chart data highlighted that 6.0% of individuals attending the
service over a period of 5 years had a certain autism diagnosis [30]. In
another study, Vermaat et al. [31] reported mean AQ score in
individuals seeking gender affirming treatments which were similar
to neurotypical samples, suggesting that the co-occurrence of autism
and gender dysphoria may not be as prevalent as suggested.

Nobili et al. [32] conducted a case–control study of 656 treatment-
seeking transgender adults and matched cisgender community con-
trols using the AQ-Short, and reported a 36.3% prevalence of autism
traits in treatment-seeking adults and 33.2% in cisgender community
controls, with no significant difference between the groups. Studies
by Jones et al. [27] and Nobili et al. [32] reported higher rates of
autism traits in AFAB individuals compared to any other group and
suggest that differences between transgender and cisgender individ-
uals are due to high levels of autism traits in AFAB individuals.

Potential hypotheses on relationship between gender
dysphoria and autism

There may be a familial or genetic association between gender
dysphoria and autism [33], but the evidence is weak. The extreme
male brain theory suggests that individuals with autism have pat-
terns of behavior and empathy more closely resembling male
patterns [34]: suggested also by lower empathy and higher autistic
traits patterns in AFAB individuals [19]. Rigidity related to an
autism diagnosis suggests a potential explanatory factor, with indi-
viduals not reaching levels of flexibility required to deal with gender
variant feelings [18]. Obsessionality in gender dysphoria and
autism have also been noted. Other explanations include associa-
tion between social impairment, stress, and sexual minority status
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[18]; developmental problems related to childhood maltreatment
and trauma and body image [35]. Additionally, Walsh et al. [36]
suggest that the relationship between autistic resistance to social
conditioning, rejection of cisgenderist (opposite to transgenderist)
norms in combination with below-typical concern of social norms
could explain elevated rates of trans identity.

Methodology

Procedure

With a population of 1.81 million usual residents [37], Northern
Ireland has two dedicated regional specialist gender services, one
for children and young people and another service for adults based
in Belfast. Young people who reach the age of 18 years are trans-
ferred from the adolescent to the adult specialist gender service.
Individuals who move away from Northern Ireland are referred to
their preferred local service in Great Britain. Individuals in North-
ern Ireland can access hormonal interventions locally but access to
gender affirming surgical interventions is arranged on a case by case
basis outside Northern Ireland.

Potential participants aged 16 years and over were initially
approached by the clinical teams from the regional adult and young
person specialist gender services in Northern Ireland. Detailed
written information about the cross-sectional survey was provided
at this stage. Interested participants provided written consent to be
contacted directly by the researcher. A time and place were
arranged to complete the survey. Participants provided written
informed consent to take part in the study.

Severe cognitive impairment or those experiencing acute psy-
chotic symptoms were excluded.

Recruitment

Participants were recruited through specialist services, and trans- and
LGBT-specific organizations. Experts-by-experience provided sign-
postingwithin thewider community. Posters and leaflets for the study
were displayed in the clinical service waiting rooms as well as com-
munity spaces and the meeting rooms of trans and LGBT organiza-
tions. While the majority of individuals approached by clinicians
(N=140) agreed to participate in the study, 10%declined to take part.

Ethical approvals

This analysis is part of a wider mixed methods project—gender
identity-finding and transforming services (GIFTS) study. Ethical
approval for the project was gained through (a) ORECNI on June
15, 2017 (REC reference: 17/NI/0069 Protocol number: 17/0017
IRAS project ID: 220537) and (b) trust governance approval was
given on July 6, 2017 (HSC Trust reference: 16204GL-SP).

Data collection instruments

Experts-by-experience assisted the planning and delivery of the
study including questionnaire design. All had experience of gender
dysphoria and two also had lived experience of autism.

Measures

Sociodemographic

Age, postcode, sex assigned at birth, self-description, ethnic or
cultural background, highest education/training levels, religious

denomination, significance of faith, parental occupation/partici-
pant occupation, sexual orientation, sexual attraction, and aware-
ness of gender incongruence. Sexual orientation was based on free
text information provided by participants and grouped into four
categories based on another study [38].

Service-related

First contact with specialist gender services and transition (social
transition, endocrine treatments, and gender affirming surgical
procedures). Table 1 provides an overview of the outcome and
potential explanatory variables in this study. Treatment status
was not controlled for in this study and participants were at various
stages of gender affirming interventions.

Autism screening tools

Autism Quotient [28]
The AQwas developed as a brief self-administered questionnaire to
assess the degree of autistic traits in an individual [28]. The AQ is
used for adolescents (>15.5 years) and adults, with (AQ-adolescent)
for children and adolescents (9.8–15.4 years) [39]. The AQ was
developed as a screening tool to identify those who might benefit
froma clinical diagnostic assessment. TheAQcontains 50 questions
covering the following domains: social skill, attention switching,
attention to detail, communication, and imagination [28]. Items are
rated on a 4-point Likert scale between “definitely agree” to “def-
initely disagree.” Items on each domain are given the score of 1 if the
individual identifies the autistic like behavior on the item either as
mildly or strongly [28]. To avoid response bias approximately
25 items were worded to produce an agree response with remaining
items producing a disagree response. After this process, questions
were mixed up related to responses and domains [28]. Scores are
totaled at the end of the questionnaire to indicate the degree of
autistic traits with the highest possible score of 50. A score of 32 and
higher indicates a higher likelihood of clinically significant autistic
traits which may require further clinical diagnostic assessments.
The AQ demonstrated reasonable construct validity and showed
moderate to high alpha coefficients [28] in the original study.
Further studies [40] reported satisfactory to near-satisfactory reli-
abilities of the AQ in U.K. samples, with lower reliabilities demon-
strated in U.S. samples [41]. Both contained cisgender rather than
transgender samples.

Cambridge Behavior Scale [42]
The EQ [42] was developed as a short, self-administered, and easy
to score instrument tomeasure how individuals can understand the
intentions of others and predict how others might think or react in
social situations. Autism has been described as an empathy disorder
by some [43] based onmindreading difficulties for individuals. The
EQ contains 60 questions related to cognitive and affective empathy
[44] and empathic behaviors, with 40 questions directly related to
measuring empathy, and 20 unrelated filler questions. Cognitive
empathy is related to perspective taking and understanding of why
others behave in a certain way, whereas affective empathy is based
on the emotions a person feels by observing other people
[45]. Responses are scored one for mildly empathic and two for
strongly empathic. A score of below 32 is likely to indicate lower
levels of empathy which can be associated with autism. Questions
were worded to produce a mixture of disagree and agree responses
to avoid response bias [42]. The EQhas been evidenced to have high
retest-reliability (r =0.97) and has been validated as an instrument
in adults with AS [42].
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RAADS-14 [46]
The RAADS-14 [46] was developed as a screening tool to identify
individuals already attending mental health services who may
require a diagnostic assessment for autism. While the authors
acknowledge the usefulness of the AQ [28] and RAADS-R [47],
both instruments were perceived to be too lengthy for screening
purposes in the clinical setting [46]. The RAADS-14 reduces the
number of questions from the RAADS-R from 80 to 14 items. The
RAADS-14 items are in the domains of mentalizing deficits, social
anxiety, and sensory reactivity [46]. Items are scored based on the
same 4-point Likert scale used for the RAADS-R. The RAADS-14
takes only minutes to complete and demonstrated internal consis-
tency above 0.7 and adequate construct and convergent validity
across all domains [46]. Participants in the GIFTS study were able
to complete the RAADS-14 without difficulties and the change

from the RAADS-R reduced the overall time required to participate
in the study significantly. A score of 32 or above on the RAADS-14
is seen as suggestive of possible autism/autism traits.

Autism screening tools rather than diagnostic tools may lead to
false positives [48]. To reduce the possibility of false positives a
more conservative indicator of autism was used based on a combi-
nation of all three: those scoring 32 or above on both the AQ [28]
and RAADS-14 [46] measure and below 32 on the EQ [42] were
classed as exhibiting autism traits.

Statistical analysis

All data were analyzed using STATA 14.2. All raw data from the
questionnaires were inputted manually into STATA and checked.
T-tests were used for continuous data, to test hypotheses related to

Table 1. Sociodemographic, sexual orientation, and clinical intervention characteristics of study participants.

All N (%)

Current age (total = 123) Adolescents < 18 38 (30.9)

Adults > 18 85 (69.1)

Sex at birth (total = 123) Male 57 (46.3)

Female 66 (53.7)

Self-identified gender (total = 123) Male 42 (34.2)

Female 33 (26.8)

Transmale/transfemale 42 (34.2)

Non-binary 6 (4.9)

Respondent education (total = 118) Degree or higher 6 (5.1)

Intermediate 83 (70.3)

No qualifications 29 (24.6)

Respondent occupational social class (total = 118) Professional 33 (28.0)

Intermediate 19 (16.1)

(Semi-)routine 35 (29.7)

Other 31 (26.3)

Occupational social class of family (total = 121) Professional 53 (43.8)

Intermediate 23 (19.0)

(Semi-)routine 39 (32.2)

Other 6 (5.0)

Sexual orientation (total = 121) Monosexual 48 (39.7)

Plurisexual 58 (47.9)

Asexual 7 (5.8)

Other/unsure 8 (6.6)

Cross-sex hormones (total = 122) Yes 48 (39.3)

No 74 (60.7)

Gender affirming surgery (total = 121) Yes 95 (78.5)

No 26 (21.5)

Desire to access cross-sex hormones (total = 122) Yes 118 (96.7)

No 4 (3.3)

Desire to have gender affirming surgery (total = 122) Yes 117 (95.9%)

No 5 (4.1%)
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differences in continuous variables. Mean scores for the AQ, Cam-
bridge Behavior Scale (EQ), and RAADS-14 were evaluated using
independent sample t-tests. The significance level was set at p =
<0.05. Chi-square tests were used for discrete data to assess if the
proportions of individuals in the Autism traits group differed from
other participants.

Results

Participant demographics

Table 1 outlines the characteristics of study participants. Overall,
the ratio of adults to adolescents in the study was 2:1. The propor-
tion of AFAB individuals was slightly higher (53.7%) compared to
AMAB individuals (46.3%). Using an independent samples t-test
(t =4.41; df = 121), there were statistically significant differences
(p < 0.00) inmean ages betweenAMAB individuals (mean age: 33.8
years; standard deviation [SD]: 15.7; 95% confidence intervals [CI]:
29.6–38.0) and AFAB individuals (mean age: 23.2 years; SD: 10.8;
95% CI: 20.5–25.8).

Participants self-identified as male (34.2%), female (26.8%),
transmale/transfemale (34.2%), or non-binary (4.9%). Analysis
of variance (ANOVA) between groups (f = 5.3; df = 3) and with-
in groups (f = 5.3; df = 119) highlighted statistically significant
(p = 0.002) differences in mean ages, with self-identified males
(mean age: 23.6 years; SD: 12.0), self-identified females (mean
age: 35.7 years; SD: 16.9), transmales/transfemales (mean age:
26.3 years; SD: 11.9), and non-binary individuals (mean age: 31;
SD: 14.2).

Because ofmissing information, educational attainment is based
on 118 participants: most reported achieving intermediate qualifi-
cations (70.3%), with a small number reporting degree or higher
(5.1%), and a quarter (24.6%) reporting having no formal qualifi-
cations. Respondent occupational social class was reported as pro-
fessional (28%), intermediate (16.1%), (semi)-routine (29.7%), and
other (26.3%). Respondent family occupational social class was
reported as professional (43.8%), intermediate (19.0%), (semi)-
routine (32.2%), and other (5.0%).

Participants self-classified as: monosexual (39.7%), plurisexual
(47.9%), asexual (5.8%), or other/unsure (6.6%). ANOVA between
groups (f =1.6; df =3) and within groups (f =1.6; df = 110)
highlighted no statistically significant difference (p =0.2) in mean
age of participants identifying asmonosexual (mean age: 30.0 years;
SD 15.6), plurisexual (mean age: 24.4 years; SD: 11.4), asexual (29.4
years; SD: 14.0), and unsure/questioning (25.3 years; SD: 7.9).

One hundred and eighteen participants wanted to access cross-
sex hormones (96.7%) and 117 participants (95.9%) wished to
access gender affirming surgery. None of the adolescents (n =37)
had commenced cross-sex hormones, while 48 out of 85 (56.5%)
adults had commenced gender affirming hormonal treatment.
Adult participants, 26 out of 85 overall (30.6%, 26/85), had had at
least one gender affirming surgical procedure, while 59 adult par-
ticipants (69.4%, 59/85) had no surgical treatment to date. Five
adult participants (5.9%, 5/85) did not wish to access any gender
affirming surgical interventions.

Based on independent samples t-test (t =�4.24; df =120), there
were statistically significant differences (p < 0.00) in mean ages
between individuals who had not accessed cross-sex hormones
(mean age: 24.3 years; SD: 12.6; 95% CI: 21.3–27.2) and individuals
who had accessed cross-sex hormones (mean age: 34.3 years; SD:
14.7; 95% CI: 30.0–38.6). Based on independent samples t-tests,
there were also statistically significant differences (p < 0.00) inmean

ages between individuals who had not accessed gender affirming
surgical interventions (mean age: 25.5 years; SD: 13.3; 95%CI: 22.8–
28.3) and individuals who had accessed gender affirming surgical
interventions (mean age: 38.4 years; SD: 13.4; 95% CI: 33.0–43.8).

Prevalence of autism traits

Prevalence of autism traits based on the AQ was 19.5%. Mean AQ
scores overall were 23.00 (SD: 9.77; range: 0–45). Using indepen-
dent t-tests we found no significant difference (df = 121; p =0.50) in
mean AQ scores between AMAB individuals (mean: 22.4; SD: 9.6;
95%CI: 19.8–24.9) andAFAB individuals (mean: 23.5; SD: 9.9; 95%
CI: 21.1–26.0). The Cambridge Behavior Scale (EQ) showed a low
empathy prevalence of 35.8% in the sample. Mean scores overall
were 38.22 (SD: 14.4; range: 0–67). Based on independent t-tests,
there were no significant differences (df =121; p =0.37) in mean
scores between AMAB individuals (mean: 37.0; SD: 15.4; 95% CI:
32.9–41.0) and AFAB individuals (mean: 39.3; SD: 13.4; 95% CI:
36.0–42.6). Using the RAADS-14, we detected an autism trait
prevalence of 25.4% in this study. Overall mean scores in the
RAADS-14 were 21.9 (SD: 12.8; range: 0–55) 95% CI: 19.57–
24.16). Based on independent t-tests there were no significantmean
differences (df =120; p =0.58) between AMAB individuals (mean:
21.2; SD: 12.6; 95% CI: 17.8–24.5) and AFAB individuals (mean:
22.5; SD: 13.1; 95% CI: 19.2–25.7). The combined score gave an
autism trait prevalence of 17.2% in this sample.

Autism trait prevalence-comparison based on demographic
factors

Table 2 using Pearson’s chi-square tests (df =1) we explored associ-
ations between Autism traits and demographic factors.We found no
statistically significant differences between participants with autism
traits and those without in relation to the following demographic
factors: age (x2 =1.53; p =0.22), sex assigned at birth (x2 =0.62; p =
0.43), self-identification (x2 =5.22; p =0.16), respondent education
(x2 = 5.02; p = 0.08), respondent occupation (x2 = 2.67; p = 0.45),
family occupation (x2=2.80; p=0.42), sexual orientation (x2=3.88;
p =0.28), cross-sex hormone use (x2 =0.73; p =0.39), gender
affirming surgical procedures (x2 =0.76; p =0.39), wish to access
cross-sex hormones (x2 =0.18; p =0.68), and wish to access gender
affirming surgery (x2 =1.90; p = 0.17).

Discussion

This study explored socio-demographic, sexual orientation and
clinical intervention characteristics of participants. As treatment
status was not controlled for, participants were at various stages in
relation to accessing gender affirming interventions. AFAB indi-
viduals were younger compared to AMAB individuals, which was
reflected in younger mean ages of self-identified males, transmen,
and non-binary individuals. Comparing respondent family occu-
pational social class and respondent own occupational social class
highlighted that a lower proportion of respondents were in the
professional, intermediate, and (semi)-routine category, and a
higher proportion of respondents in the other category compared
to family occupational social class.

Sexual orientation was not linked to age, with participants of all
ages identifying across a range of sexual orientations.

While the wish to access cross-sex hormones and gender
affirming surgical interventions was independent of age; cross-
sex hormone use and access to gender affirming surgeries was
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linked to age. Adolescents are usually prescribed cross-sex hor-
mones after a period of time on hormone blockers, while adults
can access cross-sex hormones in conjunction with hormone
blockers or on their own without time on hormone blockers only.
This may partly explain why adolescents in this study had not
accessed cross-sex hormones. Gender affirming surgical interven-
tions are currently available to adults only, often after a period of
time on cross-sex hormones, which explains the older mean ages of
participants who had accessed gender affirming surgical procedures.

This study used a range of diagnostic tools to examine autism
traits in a population of adolescent and adult individuals seeking
gender-affirming treatments. Combining three different autism trait
screening tools allowed a more stringent assessment than using only

one. We found higher rates of autism traits than previous studies in
Belgium and the UK which reported prevalence of 4.84–5.5%,
respectively [30,29] based on the AQ, but lower rates than Nobili
et al. [32] who reported a prevalence of 36.3%based on theAQ-short.
The considerable differences in autism prevalence may be explained
by variations in access criteria for specialist gender services. As adult
studies used self-report rather than parental report measures or
diagnostic assessments, individuals may have been reluctant to
answer questions about autism traits truthfully for fear of this
impacting on their ability to access gender affirming interventions.
Compared to other studies with adolescents Di Ceglie et al. [19], we
found no differences inmean differences between AMAB andAFAB
individuals in relation to empathy levels. Compared to other studies

Table 2. Sociodemographic, sexual orientation, and clinical intervention characteristics associated with autism traits.

All N (%)

Autism traits N (%)

No Yes X2 (df = 1)

101 (82.8%) 21 (17.2) Significance

Current age (total = 123) Adolescents < 18 38 (30.9) 33 (32.7) 4 (19.1) X2 = 1.53

Adults > 18 85 (69.1) 68 (67.3) 17 (81.0) p = 0.22

Sex at birth (total = 123) Male 57 (46.3) 48 (47.5) 8 (38.1) X2 = 0.62

Female 66 (53.7) 53 (52.5) 13 (61.9) p = 0.43

Self-identified Gender (total = 123) Male 42 (34.2) 32 (31.7) 10 (47.6) X2 = 5.22

Female 33 (26.8) 27 (26.7) 6 (28.6) p = 0.16

Transmale/transfemale 42 (34.2) 38 (37.6) 3 (14.3)

Non-binary 6 (4.9) 4 (3.97) 2 (9.5)

Respondent Education (total = 118) Degree or higher 6 (5.1) 3 (3.1) 3 (15.0) X2 = 5.02

Intermediate 83 (70.3) 71 (72.5) 12 (60.0) p = 0.08

No qualifications 29 (24.6) 24 (24.5) 5 (25.0)

Respondent occupational social class (total = 118) Professional 33 (28.0) 13 (13.3) 5 (25.0) X2 = 2.67

Intermediate 19 (16.1) 5 (5.1) 0 (0.0) p = 0.45

(Semi-)routine 35 (29.7) 24 (24.5) 4 (20.0)

Other 31 (26.3) 56 (57.1) 11 (55.0)

Occupational social class of family (total = 121) Professional 53 (43.8) 42 (42.0) 11 (52.4) X2 = 2.80

Intermediate 23 (19.0) 21 (21.0) 2 (9.5) p = 0.42

(Semi-)routine 39 (32.2) 33 (33.0) 6 (28.6)

Other 6 (5.0) 4 (4.0) 2 (9.5)

Sexual orientation (total = 121) Monosexual 48 (39.7) 42 (42.4) 6 (28.6) X2 = 3.88

Plurisexual 58 (47.9) 45 (45.5) 13 (61.9) p = 0.28

Asexual 7 (5.8) 5 (5.1) 2 (9.5)

Other/unsure 8 (6.6) 7 (7.1) 0 (0.0)

Cross-sex hormones (total = 122) No 74 (60.7) 63 (62.4) 11 (52.4) X2 = 0.73

Yes 48 (39.3) 38 (37.6) 10 (47.6) p = 0.39

Gender affirming surgery (total = 121) No 95 (78.5) 80 (80.0) 15 (71.4) X2 = 0.76

Yes 26 (21.5) 20 (20.0) 6 (28.6) p = 0.39

Desire to access cross-sex hormones (total = 122) Yes 118 (96.7) 98 (97.0) 20 (95.2) X2 = 0.18

No 4 (3.3) 3 (3.0) 1 (4.8) p = 0.68

Desire to have gender affirming surgery (total = 122) Yes 117 (95.9%) 98 (97.0%) 19 (90.5%) X2 = 1.90

No 5 (4.1%) 3 (3.0%) 2 (9.5%) p = 0.17
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with adolescents Kaltiala-Heino et al. [25] based on clinical chart
data, we found lower levels of Autism traits using screening tools.

This study highlights a population seeking gender affirming
treatments who have significant social and communication diffi-
culties. There was no significant difference between those with and
without autism traits in relation wanting access to gender-affirming
hormonal treatments. Only a small minority (N = 3) with Autism
traits did not wish to have surgical interventions. Therefore, we
must assume that individuals with autism traits present to services
for access to interventions. Based on findings in our study, it is likely
that a significant number of individuals seeking gender affirming
interventions from services in the future will present with autism
traits. Clinicians involved in service provision require the skills to
recognize and screen for autism traits. The use of a combination of
screening tools could identify autism traits in a quick and cost-
effective way. Future commissioning of services requires robust
pathways in which individuals can access autism specific services
alongside their gender affirming treatments. Future longitudinal
research studies could examine the outcomes and experiences of
individuals with autism traits over longer periods of time.

Limitations

There are several limitations in this paper. A small sample size,
limitations related to recruitment method and a sample containing
both adolescents and adults may hinder generalizability of findings.
Treatment status may have also impacted on findings. Without a
comparison group we cannot be certain whether high rates of
autism traits are evident only in those seeking gender affirming
treatments or whether this is a feature in the general population.

Acknowledgments. We wish to thank our experts by experience (Adrienne
Elson, Jennifer Clifford, and Michael Steven) who have been an integral part of
this study throughout. We also want to thank staff members in both specialist
gender services and staff and volunteers in the voluntary organizations (Affirm
N.I., Belfast Butterfly Club, Belfast Trans Resource Centre, Cara Friend, Common
Youth, Focus Trust N.I, Gender Essence, Rainbow Project, and Trans Pride N.I.)
for their support of this study and their tireless recruitment of participants.

Financial Support. Katrin Lehmann was supported by the Public Health
Agency Northern Ireland 2016 Research & Development Doctoral Fellowship
EAT/5219/15 to undertake the GIFTS study.

Conflict of Interest. The authors have no conflict of interest to declare.

Data Availability Statement. Due to the sensitive nature of this study, ethical
agreements do not allow public sharing of the research data. We are happy to
facilitate any queries or questions related to the research as per ethical agreements.

References

[1] de Vries AL, Doreleijers TA, Steensma TD, Cohen‐Kettenis PT. Psychi-
atric comorbidity in gender dysphoric adolescents. J Child Psychol
Psychiatry. 2011;52(11):1195–202.

[2] Coleman E, Bockting W, Botzer M, Cohen-Kettenis P, DeCuypere G,
Feldman J, et al. Standards of care for the health of transsexual, transgen-
der, and gender-nonconforming people, version 7. Int J Transgender.
2012;13(4):165–232.

[3] Cohen-Kettenis PT, Pfäfflin F. The DSM diagnostic criteria for gender
identity disorder in adolescents and adults. Arch Sexual Behav. 2010;39(2):
499–513.

[4] Beek FT, Cohen-Kettenis PT, Kreukels BP. Gender incongruence/gender
dysphoria and its classification history. Int Rev Psychiatry. 2016;28(1):
5–12.

[5] Thomas R, Pega F, Khosla R, Verster A, Hana T, Say L. Ensuring an
inclusive global health agenda for transgender people. Bull World Health
Organ. 2017;95(2):154.

[6] American Psychiatric Association. Diagnostic and statistical manual of
mental disorders (DSM-5®). Philadelphia, PA: American Psychiatric Pub-
lishing; 2013.

[7] World Health Organisation. ICD-11. Geneva, Switzerland: WHO; 2019.
[8] Williams JG, Higgins JP, Brayne CE. Systematic review of prevalence

studies of autism spectrum disorders. Arch Dis Child. 2006;91(1):8–15.
[9] Molloy H, Vasil L. The social construction of Asperger syndrome: the

pathologising of difference? Disabil Soc. 2002;17(6):659–69.
[10] Milton DE. On the ontological status of autism: the ‘double empathy

problem’. Disabil Soc. 2012;27(6):883–7.
[11] Hacking I. Autistic autobiography. Philos Trans R Soc B Biol Sci. 2009;

364(1522):1467–73.
[12] Fielding J, Bass C. Individuals seeking gender reassignment: marked

increase in demand for services. BJ Psych Bull. 2018;42(5):206–10.
[13] Arcelus J, Bouman WP, Van Den Noortgate W, Claes L, Witcomb G,

Fernandez-Aranda F. Systematic review and meta-analysis of prevalence
studies in transsexualism. Eur Psychiatry. 2015;30(6):807–15.

[14] Lai MC, Baron-Cohen S. Identifying the lost generation of adults with
autism spectrum conditions. Lancet Psychiatry. 2015;2(11):1013–27.

[15] VanDerMiesen AI, Hurley H, DeVries AL. Gender dysphoria and autism
spectrum disorder: a narrative review. Int Rev Psychiatry. 2016;28(1):
70–80.

[16] Strang JF,MeagherH, Kenworthy L, deVries AL,Menvielle E, Leibowitz S,
et al. Initial clinical guidelines for co-occurring autism spectrum disorder
and gender dysphoria or incongruence in adolescents. J Clin ChildAdolesc
Psychol. 2018;47(1):105–15.

[17] Glidden D, Bouman WP, Jones BA, Arcelus J. Gender dysphoria and
autism spectrum disorder: a systematic review of the literature. Sex Med
Rev. 2016;4(1):3–14.

[18] de Vries AL, Noens IL, Cohen-Kettenis PT, van Berckelaer-Onnes IA,
Doreleijers TA. Autism spectrum disorders in gender dysphoric children
and adolescents. J Autism Dev Disord. 2010;40(8):930–6.

[19] Di Ceglie D, Skagerberg E, Baron-Cohen S, Auyeung B. Empathising and
systemising in adolescents with gender dysphoria. Opticon1826. 2014;
16(6):1–18.

[20] Baron-Cohen S. Autism: the empathizing-systemizing (E-S) theory. Ann
N Y Acad Sci. 2009;1156:68–80.

[21] Skagerberg E, Di Ceglie D, Carmichael P. Brief report: autistic features in
children and adolescents with gender dysphoria. J Autism Dev Disord.
2015;45(8):2628–32.

[22] VanderLaan DP, Leef JH, Wood H, Hughes SK, Zucker KJ. Autism
spectrum disorder risk factors and autistic traits in gender dysphoric
children. J Autism Dev Disord. 2015;45(6):1742–50.

[23] Strang JF, Kenworthy L, Dominska A, Sokoloff J, Kenealy LE, Berl M, et al.
Increased gender variance in autism spectrum disorders and attention
deficit hyperactivity disorder. Arch Sexual Behav. 2014;43(8):1525–33.

[24] George R, Stokes MA. Gender identity and sexual orientation in autism
spectrum disorder. Autism. 2018;22(8):970–82.

[25] Kaltiala-Heino R, Sumia M, Tyolajarvi M, Lindberg N. Two years of
gender identity service for minors: overrepresentation of natal girls with
severe problems in adolescent development. Child Adolesc Psychiatry
Ment Health. 2015;9:9. eCollection 2015.

[26] van der Miesen AI, de Vries AL, Steensma TD, Hartman CA. Autistic
symptoms in children and adolescents with gender dysphoria. J Autism
Dev Disord. 2018;48(5):1537–48.

[27] Jones RM,Wheelwright S, Farrell K, Martin E, Green R, Di Ceglie D, et al.
Brief report: female-to-male transsexual people and autistic traits. J
Autism Dev Disord. 2012;42(2):301–6.

[28] Baron-Cohen S, Wheelwright S, Skinner R, Martin J, Clubley E. The
autism-spectrum quotient (AQ): evidence fromAsperger syndrome/high-
functioning autism, males and females, scientists and mathematicians. J
Autism Dev Disord. 2001;31(1):5–17.

European Psychiatry 7

https://doi.org/10.1192/j.eurpsy.2020.23 Published online by Cambridge University Press

https://doi.org/10.1192/j.eurpsy.2020.23


[29] Pasterski V, Gilligan L, Curtis R. Traits of autism spectrum disorders in
adults with gender dysphoria. Arch Sexual Behav. 2014;43(2):387–93.

[30] Heylens G, Aspeslagh L, Dierickx J, Baetens K, VanHoorde B, De Cuypere
G, et al. The co-occurrence of gender dysphoria and autism spectrum
disorder in adults: an analysis of cross-sectional and clinical chart data.
J Autism Dev Disord. 2018;48(6):2217–23.

[31] Vermaat LE, van der Miesen AI, de Vries AL, Steensma TD, Popma A,
Cohen-Kettenis PT, et al. Self-reported autism spectrum disorder symp-
toms among adults referred to a gender identity clinic. LGBTHealth. 2018;
5(4):226–33.

[32] Nobili A, Glazebrook C, BoumanWP, Glidden D, Baron-Cohen S, Allison
C, et al. Autistic traits in treatment-seeking transgender adults. J Autism
Dev Disord. 2018;48(12):3984–94.

[33] Heylens G, De Cuypere G, Zucker KJ, Schelfaut C, Elaut E, Vanden
Bossche H, et al. Gender identity disorder in twins: a review of the case
report literature. J Sex Med. 2012;9(3):751–7.

[34] Baron-Cohen S. Autism: the empathizing-systemizing (E-S) theory. Ann
N Y Acad Sci. 2009;1156:68–80.

[35] Hoover DW. The effects of psychological trauma on children with autism
spectrum disorders: a research review. Rev J Autism Dev Disord. 2015;
2(3):287–99.

[36] Walsh RJ, Krabbendam L, Dewinter J, Begeer S. Brief report: Gender
identity differences in autistic adults: associations with perceptual and
socio-cognitive profiles. J Autism Dev Disord. 2018;48(12):4070–8.

[37] Northern Ireland Research and Statistics Agency (NISRA). Census
2011—key statistics for Northern Ireland. Belfast: National Statistics
Publication, 2012.

[38] Galupo MP, Henise SB, Mercer NL. “The labels don't work very well”:
transgender individuals' conceptualizations of sexual orientation and
sexual identity. Int J Transgender. 2016;17(2):93–104.

[39] Baron-Cohen S, Hoekstra RA, Knickmeyer R,Wheelwright S. The autism-
spectrum quotient (AQ)—adolescent version. J Autism Dev Disord. 2006;
36(3):343.

[40] Austin EJ. Personality correlates of the broader autism phenotype as
assessed by the Autism Spectrum Quotient (AQ). Pers Individ Differ.
2005;38(2):451–60.

[41] Hurst RM, Mitchell JT, Kimbrel NA, Kwapil TK, Nelson-Gray RO.
Examination of the reliability and factor structure of the Autism Spectrum
Quotient (AQ) in a non-clinical sample. Pers Individ Differ. 2007;43(7):
1938–49.

[42] Baron-Cohen S,Wheelwright S. The empathy quotient: an investigation of
adults with Asperger syndrome or high functioning autism, and normal
sex differences. J Autism Dev Disord. 2004;34(2):163–75.

[43] Gillberg CL. The Emanuel Miller Memorial Lecture 1991: autism and
autistic‐like conditions: subclasses among disorders of empathy. J Child
Psychol Psychiatry. 1992;33(5):813–42.

[44] Melchers M, Montag C, Markett S, Reuter M. Assessment of empathy via
self-report and behavioural paradigms: data on convergent and discrim-
inant validity. Cogn Neuropsychiatry. 2015;20(2):157–71.

[45] Preston SD, De Waal FB. Empathy: its ultimate and proximate bases.
Behav Brain Sci. 2002;25(1):1–20.

[46] Eriksson JM, Andersen LM, Bejerot S. RAADS-14 screen: validity of a
screening tool for autism spectrum disorder in an adult psychiatric pop-
ulation. Mol Autism. 2013;4(1):49.

[47] Ritvo RA, Ritvo ER, Guthrie D, Ritvo MJ, Hufnagel DH, McMahon W,
et al. The Ritvo Autism Asperger Diagnostic Scale-Revised (RAADS-R):
a scale to assist the diagnosis of autism spectrum disorder in adults:
an international validation study. J Autism Dev Disord. 2011;41(8):
1076–89.

[48] Tonge NA, Rodebaugh TL, Fernandez KC, Lim MH. Self-reported
social skills impairment explains elevated autistic traits in individuals
with generalized social anxiety disorder. J Anxiety Disord. 2016;38:
31–6.

8 Katrin Lehmann et al.

https://doi.org/10.1192/j.eurpsy.2020.23 Published online by Cambridge University Press

https://doi.org/10.1192/j.eurpsy.2020.23

	Autism trait prevalence in treatment seeking adolescents and adults attending specialist gender services
	Introduction
	Aim

	Background
	Children and adolescents

	Adults
	Potential hypotheses on relationship between gender dysphoria and autism

	Methodology
	Procedure
	Recruitment
	Ethical approvals
	Data collection instruments

	Measures
	Sociodemographic
	Service-related
	Autism screening tools
	Autism Quotient [28]
	Cambridge Behavior Scale [42]
	RAADS-14 [46]

	Statistical analysis

	Results
	Participant demographics
	Prevalence of autism traits
	Autism trait prevalence-comparison based on demographic factors

	Discussion
	Limitations
	Acknowledgments
	Financial Support
	Conflict of Interest
	Data Availability Statement
	References


