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Introduction: There is a growing clinical recognition that a significant proportion of patients with gender
dysphoria have concurrent autism spectrum disorder (ASD).

Aim: The purpose of this review is to systematically appraise the current literature regarding the co-occurrence of
gender dysphoria and ASD.

Methods: A systematic literature search using Medline and PubMed, PsycINFO, and Embase was conducted
from 1966 to July 2015.

Main Outcome Measures: Fifty-eight articles were generated from the search. Nineteen of these publications
met the inclusion criteria.

Results: The literature investigating ASD in children and adolescents with gender dysphoria showed a higher
prevalence rate of ASD compared with the general population. There is a limited amount of research in adults.
Only one study showed that adults attending services for gender dysphoria had increased ASD scores. Another
study showed a larger proportion of adults with atypical gender identity and ASD.

Conclusion: Although the research is limited, especially for adults, there is an increasing amountof evidence that suggests
a co-occurrence between gender dysphoria and ASD. Further research is vital for educational and clinical purposes.

Sex Med Rev 2016;4:3e14. Copyright � 2016, International Society for Sexual Medicine. Published by Elsevier Inc.
All rights reserved.
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INTRODUCTION

Gender dysphoria, a diagnostic term from the Diagnostic and
StatisticalManual ofMentalDisorders, 5th Edition (DSM-5),1 is used
to define individuals presenting with an incongruence between
assigned and experienced gender. The diagnosis is characterized by a
strong and persistent cross-gender identification, which is often
associated with significant distress of one’s own biological sexual
characteristics and assigned social gender role. The International
Classification of Diseases, 10th Edition (ICD-10; World Health Or-
ganization, 1992) describes the desire to live and be accepted as a
member of the opposite sex as transsexualism. Sometimes this
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gender incongruence is sufficiently intense that people undergo a
transition to the opposite gender (usually from male to female or
from female to male). This typically involves changes in social role
and presentation and might require the prescription of cross-sex
hormones or having gender-related surgeries.2e4

There are several different terms used in the literature to
describe people who feel incongruence between their assigned
sex at birth and gender identity; however, throughout this re-
view, the terms transfemale is used to describe individuals
assigned male at birth, based on their genital appearance, but
who later identify as female, and transmale for people assigned
female at birth, based on their genital appearance, but who later
identify as male.

Studies assessing prevalence rates of gender dysphoria in the
general population are complex to undertake and most studies
have examined trans people attending gender identity clinical
services. Because most of these studies have been conducted in
Europe, they have adopted the ICD-10 diagnostic term of
transsexualism5,6 or previous diagnostic terms such as gender
identity disorder (GID) according to the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Test Revision
3
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(DSM-IV-TR).7 The prevalence rates quoted in these studies
have varied from 0.458 to 23.69 per 100,000 people. More
recent prevalence rates of 1:10,000 to 1:20,000 for men and
1:30,000 to 1:50,000 for women have been reported.10 In
addition, another recent study calculated an overall meta-
analytical prevalence for transsexualism of 4.6 in 100,000 peo-
ple (6.8 for transwomen and 2.6 for transmen).11 Prevalence
studies using the new DSM-5 diagnostic term of gender dysphoria
are not currently available.

Within clinical services, there has been an increasing number
of trans people also presenting with autism spectrum disorder
(ASD), which has been of great clinical interest because it has
implications for diagnosis and treatment.12,13 Autism spectrum
disorder is defined in the DSM-5 as persistent deficits in social
communication and social interaction across multiple contexts.
These disturbances must not be better explained by intellectual
disability (intellectual developmental disorder) or global devel-
opmental delay. Autism spectrum disorder has a prevalence of
20.6:10,000 with a male-to-female ratio of 4.2 to 1,14 although a
recent report has suggested that rates could be as high as 1 in 50
for men and 1 in 150 for women.15

Researchers investigating rates of ASD in trans people
attending services have found that up to 7.8% report a lifetime
prevalence of ASD.12 However, these findings are contradictory
to more recent studies that have shown no differences between
trans people and the general population in relation to ASD.16

The disparity of these findings can be explained by the popula-
tion selected (adult vs. child), recruitment process (clinics vs
population studies), diagnostic classification system used (DSM
vs ICD), methodology, design of study (case reports, cohort
studies, etc.), and tools selected to assess the diagnoses.

Currently, there have been three reviews of the literature
pertaining to gender identity, ASD, and their co-occurrence.
Two of these articles were nonsystematic reviews of the litera-
ture17,18 and one was a systematic review.19 Van Schalkwyk
et al18 simply reviewed the literature for ASD and gender
dysphoria and concluded that owing to the limited quantitative
research and the conceptual challenge of gender identity, it was
impossible to draw any conclusion about the co-occurrence be-
tween ASD and gender dysphoria and its etiology. Robinow,17

who also completed a nonsystemic review, set out to explore
the etiology of ASD, transgenderism, and paraphilias. He
concluded that this co-occurrence could be accounted for by the
relationship and neurobiology between parent and child. These
results should be viewed with caution owing to the lack of robust
evidence underpinning the conclusions. In contrast, Wood and
Halder19 conducted a systematic review to explore the literature
pertaining to gender disorders and learning disabilities. Gender
disorders included GID, transsexualism, cross-dressing, trans-
vestism, and gender-related sexual disorders. The diagnostic
characteristics of GID greatly differ from those of cross-dressing
and transvestism. Moreover, treatment and management of these
conditions are vastly different. The investigators commented on
how there was a dearth of guidance on appropriate treatment and
management.

To the authors’ knowledge, there is no current and robust
systematic review of the literature pertaining to ASD in trans
people. It was therefore the aim of this review to fill this gap
within the literature. It is hoped that by obtaining an in-depth
and critical overview of the literature, this will aid clinicians
when working with trans people with ASD.
METHODS

Search Strategy
This systematic review adheres to the guidelines detailed in the

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement.20 The following databases were
searched from 1966 to July 2015: Medline and PubMed,
PsycINFO, and Embase. Four full-text collections were searched:
ScienceDirect, Ingenta Select, Ovid Full Text, and Wiley-
Blackwell Interscience. Search terms for trans people (trans-
sexualism, transgender, gender dysphoria, gender identity disorder)
and for ASD (autistic/autism spectrum disorder, Asperger syndrome,
autism and high functioning autism) were combined using the
“OR” and “AND” operators. Studies of interest were those that
included empirical data on the rates of ASD in trans people or
the rates of gender dysphoria in people with a diagnosis of ASD.
Literature pertaining to treatment options and outcomes of trans
people with ASD were included. A second researcher (J.A.) also
completed an independent literature search using the same
method to increase the validity of the search.
Eligibility Criteria
Studies selected included correlational studies exploring the

association between ASD and trans people. Case studies were
included, but literature reviews were excluded. Participants had
to have a DSM or ICD diagnosis of ASD or gender dysphoria.
If an official diagnosis of gender dysphoria or ASD was not
obtained, then a recognized and validated tool for ASD or
gender dysphoria must have been used. Articles that were
considered eligible were written in English and were published
in print. Articles in gray literature (including dissertations) or
non-peer-reviewed journals were excluded.
Study Selection and Data Collection Process
Articles were screened in three stages: title, abstract, and full

text. In the first instance, articles were screened by title (n ¼ 58)
and duplicates were removed (n ¼ 0). Then, all articles were
reviewed by abstract for relevance and excluded at this stage if
not fulfilling the inclusion criteria. The remaining articles (n ¼
21) were downloaded for full text review and the reference lists of
these articles were systematically explored. At this stage, two
literature reviews of previous studies in trans people and
ASD17,18 were identified and excluded in accordance to the
Sex Med Rev 2016;4:3e14
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inclusion criteria. The final sample consisted of 19 studies
meeting all eligibility criteria.

There were two outcome measurements of interest: (i) preva-
lence of ASD in trans people and (ii) prevalence of gender
dysphoria in people with ASD. The Results section presents a
review of the available literature exploring treatment options and
outcomes of trans people and ASD. The articles were divided into
peer-reviewed cross-sectional studies and case series or case studies.
RESULTS

Study Characteristics
Nineteen relevant studies published from 1966 to July 2015

investigating or describing the relation between trans people and
ASD were considered in this systematic review. Of the 19 articles,
8 were case reports13,21e27 and 4 were cohort studies. The first
cohort study explored the development of gender identity in
children with autism,28 the second established the co-occurrence
of ASD and gender dysphoria,12 the third attempted to establish
predictive factors for autism spectrum traits,29 and the fourth
reviewed the overrepresentation of adolescent developmental
problems in minors with gender dysphoria.30 Six studies consid-
ered within this systematic review were caseecontrol studies, two
of which used the Autistic Quotient (AQ) to compare autism
spectrum traits within a sample of patients with gender dysphoria
and a control group.16,31 A third study investigated sex and gender
role orientation in a sample of people with ASD against a matched
control group.32 A fourth study interviewed parents of children
presenting with gender dysphoria33 using the Social Responsive-
ness Scale (SRS)34 to compare autism spectrum traits between a
sample of children with gender dysphoria and a control group. A
fifth study recruited parents of adolescents with gender dysphoria
attending services and asked them to complete the Systemizing
Quotient (SQ) and the Empathy Quotient (EQ).35 The remain-
ing study investigated the rate of obsessional interest and
compulsive behavior using questions from the Child Behavior
Checklist (CBCL).36 Of the 19 studies eligible for this systematic
review, one was a chart review, which explored rates of gender
incongruence as reported by parents on the CBCL in children
with different neurodevelopmental disorders, including ASD.37 All
studies used clinical samples. The results are reported for studies
involving children and adults separately, in chronologic order of
publication, to highlight the evolution of the thinking and un-
derstanding in the field.
Publications on Children and Adolescents
Of the 19 studies, 12 were concerned with children and

adolescents. A summary of all the studies is presented in Tables 1
and 2. Abelson28 published the first study on the development of
gender identity in children with autism. Gender identity was
assessed through the Michigan Gender Identity Test (MGIT)38

in 30 children who had a clinical diagnosis of autism. The
MGIT asks children to sort out photos of boys and girls wearing
Sex Med Rev 2016;4:3e14
gender-appropriate clothing into categories of boys and girls.
The children also are asked to categorize themselves. The study
found a significant positive correlation between increasing
mental age and the ability to successfully perform the MGIT
and, to a lesser degree, increasing chronologic age. A significant
positive relation also was shown between the MGIT and the
Gesell Question (“Are you a little boy or a little girl?”).39

Interestingly, three children were unable to answer the Gesell
Question while correctly completing the MGIT. This indicates
that they were able to identify gender in others, but not in
themselves. Although the sample was small, it was the first study
to highlight the relation between gender identity and ASD.

In 2010, De Vries et al12 undertook a cohort trial to determine
the co-occurrence of GID, as defined in the ICD-10,5 and ASD,
according to the DSM-IV-TR.7 The sample was comprised of
children (n ¼ 108) and adolescents (n ¼ 96) who were referred to
a national gender identity clinic in the Netherlands and were
clinically diagnosed with GID by a senior clinician. The study
found that the prevalence of ASD in children with GID was 1.9%
(n ¼ 1) and 13% (n ¼ 6) for those with GID not otherwise
specified (NOS; disorders of gender identity that are not classifi-
able as a specific GID).7 Interestingly, in six of the children, their
gender dysphoria alleviated at 1-year follow-up, which is fitting
with previously published data.40e42 The study also found that the
prevalence of ASD in all assessed adolescents was 9.4% (n ¼ 9),
6.5% in those with GID (n ¼ 5), and 37.5% (n ¼ 3) for those
with GID NOS. The study concluded that the combined preva-
lence of ASD within the combined sample was 7.8% (n ¼ 16),
4.7% (n ¼ 6) in those with GID, and 17.0% (n ¼ 9) in GID
NOS. This is significantly higher than the prevalence of ASD in
the general population as previously reported.15,43 De Vries et al12

used a well-validated diagnostic tool for ASD, the Diagnostic
Interview for Social and Communication Disorder.44 However,
patients were selected for further examination with the Diagnostic
Interview for Social and Communication Disorder only if the
clinician suspected a diagnosis; therefore, possible cases could have
been missed by the researchers.

Some researchers have examined specific psychological func-
tions that are characteristic of ASD. For instance, Di Ceglie
et al35 set out to explore systemizing and empathizing (two
psychological constructs related to ASD) in adolescents with
gender dysphoria attending their clinical service. They asked
parents of the trans adolescents and of a cis (non-trans) control
group to complete the adolescent EQ and SQ. They found that
the mean EQ score of trans-girls and trans-boys was significantly
lower than that of control cis girls but similar to that of control
cis boys. With regard to the SQ, there was no difference between
the trans participants and controls. The study is limited by the
small sample (n ¼ 35) and poor sampling methods (ie, trans
people were recruited from only one clinical service), which
makes the study non-generalizable.

Most of the literature is concerned with the presence of ASD
among referrals at a gender identity clinic, so Strang et al37 set out



Table 1. Study Characteristics in Children and Adolescents

Date Author Type of study Patients, n Recruitment
Diagnostic or screening
tools Results

1981 Abelson Cohort 30 Patients with previously
established ASD

MGIT, Alpern-Boll
Developmental Profile,
Gesell Question

Positive correlation between
mental age and successful
MGIT; positive correlation
between MGIT and Gesell
Question

2010 De Vries et al Cohort 231 Children and adolescents referred
to gender identity clinic service

Gender dysphoria: clinical
assessment via DSM-IV-
TR and ICD-10
diagnostic criteria; ASD:
initial clinician screening
for cases; DISCO-10

Incidence of 7.8% of ASD in total
study; incidence of 4.7% of
ASD with gender dysphoria;
incidence of 17% of ASD with
gender dysphoria NOS

2014 Di Ceglie et al Caseecontrol 347 Parents of adolescents who were
diagnosed with gender
dysphoria or a control group
without gender dysphoria

Gender dysphoria: clinical
assessment via DSM-IV
criteria; ASD: EQ and SQ

Mean EQ score of trans-boys
and trans-girls was
significantly lower than
control girls but similar to
control boys; mean score on
the SQ did not differ between
trans participants and controls

2014 Strang et al Case note review 554 Children and adolescents
diagnosed with ASD, ADHD, a
neurodevelopment disorder,
and controls (with none of the
above disorders) and
normative data from the CBCL

Gender dysphoria: CBCL;
ASD: ADI/ADI-R, ADOS

Incidence of 5.4% of gender
variance in ASD; incidence of
4.8% of gender variance in
ADHD; incidence of 1.7% of
gender variance in
neurodevelopment group;
incidence of 0.07% of gender
variance in controls

2014 VanderLaan et al Cohort 49 Children with gender dysphoria at
gender identity clinic service

SRS, GIQC, Wechsler
Intelligence Scale for
Children, CBCL

High birth weight predicted
increased ASD traits;
increased gender
nonconformity predicted
increased ASD traits; high
birth weight and increased
gender nonconformity
predicted increased ASD traits

2015 VanderLaan et al Caseecontrol Gender referred
(n ¼ 534), siblings
(n ¼ 419), non-gender
referred (n ¼ 1,201)

Children referred to gender
identity clinic service and their
siblings, children referred for
obsessional interests

CBCL: questions 9 and 66
(related to
obsessionalism)

Significant increase in
obsessionalism in boys and
girls referred to gender
identity clinic service
compared with all other
groups

(continued)
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T A s E N
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to examine gender variance among children (n ¼ 554) and ado-
lescents (n ¼ 147) who were primarily diagnosed with a range of
neurodevelopment disorders, including ASD. A chart review was
conducted and ASD was measured using the Autism Diagnostic
Interview45 or AutismDiagnostic IntervieweRevised,46 which is a
detailed parent interview of developmental history and autism
symptoms. The Autistic Diagnostic Observation Schedule47 also
was used; this tool is a structured play and conversational interview
to elicit symptoms of ASD. Higher scores indicate greater autism.
The findings showed that compared with controls, children and
adolescents with ASD were 7.59 times more likely to express
gender variance. However, the CBCL was used to assess gender
variance, whichmight have limited the findings because this tool is
a parent checklist used to detect emotional and behavioral prob-
lems. This study would have benefited from using a more specific
measurement of gender dysphoria (eg, Utrecht Gender Dysphoria
Scale).

VanderLaan et al29 went on to try to establish predictive
factors for ASD traits in children (n ¼ 49) diagnosed with gender
dysphoria. The parents of the children were asked to complete
the SRS,34 which requires parents to rate social awareness, social
cognition, social communication, social motivation, and repeti-
tive behaviors of their child. It is a validated tool and differen-
tiates among mild ASD, high functioning ASD, and severe
autism. Gender nonconformity was assessed using the Gender
Identity Questionnaire for Children,48 which also is a parent
report questionnaire. The study found that gender nonconfor-
mity and high birth weight were, independently and combined, a
predictive factor for increased ASD traits. Limiting these findings
was the reliance on parent report questionnaires, which are not
diagnostic tools. Another study using the SRS33 compared the
responses of 166 parents of children presenting with gender
dysphoria to a previously established SRS mean.49 This study
found that 54.2% of children and adolescents in the study scored
in the mild to moderate and severe range, indicating difficulties
in social behavior. No difference was found in autistic features
between natal girls and boys. The investigators concluded that
the large number of participants who showed an indication of
ASD reflects the poor specificity of the SRS when used with
individuals who present with symptoms of gender dysphoria.

More recently, VanderLaan et al36 recruited children referred
to a gender identity clinic, their siblings, and children referred for
intense or obsessional interests. Questions 9 (obsession) and 66
(compulsion) were used from the CBCL, which is used as a
method for identifying problematic behavior in children. A sig-
nificant increase in obsession was noted in boys and girls referred
to a gender identity clinic compared with the three other groups.
In addition, a significant increase in compulsion was found for
boys and girls referred to a gender identity clinic compared with
their siblings and non-gender clinic referred children. This study
has a very good level of participants, including children referred
to a gender identity clinic (n ¼ 534), their siblings (n ¼ 419),
and non-gender clinic referred children (n ¼ 1,201), but relies



Table 2. Study Characteristics of Case Studies

Date Author Age (y) Symptoms Natal gender Comorbidity Impression

1996 Williams et al 5 and 3 Gender dysphoria and
diagnosed ASD

Male Younger child degree of
developmental delay

Queried manifestation of ASD or
gender dysphoria

1997 Landén and
Rasmussen

14 Gender dysphoria symptoms
from 8 y old and
diagnosed ASD

Female OCD Transsexualism as result of ASD
and/or OCD but possibly
independent disorders;
perhaps manage as
transsexualism

2002 Mukaddes 10 and 7 Gender dysphoria symptoms
and diagnosed ASD

Male None stated Persistent gender identity at 4-
year follow-up

2003 Perera et al 9 Gender dysphoria symptoms
and diagnosed ASD

Female OCD Continuation of OCD symptoms
and lessening of gender
dysphoria during follow-up

2005 Kraemer et al 35 Gender dysphoria symptoms
with diagnosed ASD

Male None stated Gender dysphoria developed
secondary to adopting male
emotional and cognitive traits
owing to ASD rather than co-
occurrence; gender dysphoria
treated

2005 Galluci et al 41 Gender dysphoria symptoms
with diagnosed ASD

Male OCD Queried whether secondary to
comorbidity of OCD in ASD
and gender dysphoria
secondary to obsessive
thoughts or gender dysphoria

2014 Lemaire et al 23 Gender dysphoria symptoms
and requesting cross sex
hormones and genital
reconstructive surgery;
diagnosed with ASD

Female Borderline IQ Gender dysphoria but also
suggested treatment with
psychotherapy before
consideration of cross sex
hormones and/or surgery

2014 Jacobs et al 29 and 20 Gender dysphoria with
diagnosed ASD

Male None stated Treatment with cross sex
hormones; however, struggled
to present in recognizable
female role; queried a struggle
with theory of mind

ASD ¼ autism spectrum disorder; OCD ¼ obsessive compulsive disorder.
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Table 3. Study Characteristics in Adults

Date Author
Type of
study Patients, n Recruitment

Diagnostic or
screening tools Results

2012 Jones et al Caseecontrol Transmen (n ¼ 61),
transwomen (n ¼ 128),
control men (n ¼ 76),
control women (n ¼ 98),
patients with ASD
(n ¼ 125; taken from
Wheelwright et al, 2006)

NHS Gender
Identity
Clinic and
website

AQ, ASD diagnosed
by Wheelwright et al
by DSM-IV criteria

Transmen
significantly
higher mean
on the AQ than
transwomen and
control women

2014 Pasterski
et al

Caseecontrol Transwomen (n ¼ 63),
transmen (n ¼ 28)

Private gender
identity clinic

AQ Mean AQ increased
in transgendered
patients but not
significantly

2014 Bejerot and
Eriksson

Caseecontrol ASD (n ¼ 50),
neurotypical (n ¼ 53)

ASD: outpatient
tertiary adult
ASD clinic,
community-based
center for adults
with ASD, website
for adults with ASD;
control: matched
controls

ADOS, Wechsler
Intelligence Scale,
MF Scale (validated
Swedish modification
of BSRI)

“Masculinity”
was significantly
less in those
with ASD than
in controls

ADOS ¼ Autistic Diagnostic Observation Schedule; AQ ¼ Autistic Quotient; ASD ¼ autism spectrum disorder; BSRI ¼ Bem Sex Role Inventory; DSM-IV ¼
Diagnostic and Statistical Manual of Mental Disorders, 4th Edition; NHS ¼ Nation Health Service.
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on only two questions about obsession, which might limit the
validity of the findings.

Another recent study reported an overrepresentation of severe
adolescent developmental disorders in children under the care of
a Finnish gender identity clinic for 2 years.30 Twelve children
(26%) in their total sample had previously been diagnosed with
ASD according to a psychiatric case note review. No re-
establishment of the diagnosis of ASD was made, which limits
the validity of the findings.

There also have been several case studies describing ASD in
children and adolescents with gender dysphoria. For example,
Williams et al21 discussed “cross-gender preoccupation” in two
natal autistic boys (5 and 3 years old). These children showed
more interest in feminine toys than in masculine toys and
enjoyed cross-dressing. For the eldest, after a 1-year follow-up,
the cross-dressing and preference for feminine toys remained,
despite improvement in their psychological function. The in-
vestigators believed this was a likely manifestation of the chil-
dren’s autism, but did query GID. A year later Landén and
Rasmussen22 reported the case of a 14-year-old natal girl with a
diagnosis of ASD and obsessive compulsive disorder (OCD) who
at 8 years of age started to claim to be a boy. The child presented
with clear gender dysphoric symptoms and these continued at
follow-up. Mukaddes23 described two natal boys with a diagnosis
of high functioning autism who showed persistent gender iden-
tity incongruence that continued throughout a 4-year follow-up
period. Perera et al24 reported the case of a 20-year-old natal
woman who had been followed since 9 years of age with
Sex Med Rev 2016;4:3e14
diagnoses of Asperger syndrome and OCD and who presented
with GID. They reported a continuation of the OCD symptoms
but a lessening of the GID symptoms at follow-ups.

Overall, the literature in children and adolescents with gender
dysphoria and ASD is very limited and relies primarily on case
reports. Although case studies can provide an in-depth discussion
about the complex interplay between ASD and symptoms of
gender dysphoria (and in some cases other disorders), they are
limited by the fact that they cannot be generalized. Nevertheless,
robust studies conducted in this area suggest that the prevalence
rates of ASD in children and adolescents with symptoms of
gender dysphoria are considerably higher than in the general
population.

Publications on Adults
Of the 19 articles, 7 were concerned with adults. A summary of

all the studies is presented in Tables 2 and 3. Two caseecontrol
studies16,31 used the AQ50 to determine whether trans people had
more autistic traits compared with a general and an ASD popu-
lation. These studies recruited patients from a gender identity
clinic service. The AQ, which is validated, is a screening instru-
ment and not a diagnostic tool for ASD. Scoring highly on the AQ
predicts a higher likelihood of the presence of ASD as opposed to
being diagnostic of ASD. Jones et al31 found that transmen scored
significantly higher on the AQ than transwomen and control
women. The AQ was significantly higher for all trans people
compared with the general population. The study also found that
homosexual transwomen had significantly higher AQ levels than
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heterosexual transwomen. Interestingly, Pasterski et al,16 who
used a very similar design, found no significant difference between
any of the trans people or general population groups. The differ-
ence might be related to the control group, because Pasterski
et al16 used previously published figures51 instead of recruited
controls.

A caseecontrol study by Bejerot and Eriksson32 explored sex
and gender role orientation using the Swedish modification of
the Bem Sex Role Inventory.52 People diagnosed with ASD (n ¼
50) were compared with a matched control group (n ¼ 53)
according to natal gender, age, education, and having children.
Atypical gender identity was reported to be significantly higher in
people with ASD (11.5%) compared with controls (3.6%). This
difference lost statistical significance when the group was divided
by natal gender. Natal men and natal women in the ASD group
were found to present with significantly less masculinity
compared with controls. The study explores an interesting area,
although no formal diagnosis of gender dysphoria or trans-
sexualism was made. Another potential limitation is that the
study stereotypes what constitutes masculine and feminine ideas
and behavior according to the Bem Sex Role Inventory.

Once again, there is lack of scientific research in this area and
most of the relevant publications consist of case studies. For
example, Kraemer et al27 described the case of a 35-year-old natal
woman with a diagnosis of Asperger syndrome who also fulfilled
the DSM-IV diagnostic criteria for GID. The investigators
believed that GID developed secondary to adopting male
emotional and cognitive traits owing to Asperger syndrome,
rather than a true co-occurrence. After treatment for GID, good
social functioning was reported. The same year, Galluci et al25

reported the case of a 41-year-old natal male with a diagnosis
of high functioning autism or Asperger syndrome who presented
with symptoms of gender dysphoria. The investigators discussed
whether the gender incongruence was part of OCD or part of a
diagnosis of gender dysphoria.

Lemaire et al26 described a 23-year-old natal woman with
GID, ASD, and a borderline IQ level. The case study described
not only the clinical presentation but also the treatment. The
investigators suggested that before consideration for cross-sex
hormone treatment or surgical intervention, speech and
communication therapy should be completed. Similarly, Jacobs
et al13 discussed the cases of 29- and 18-year-old natal men
diagnosed with ASD. The older man presented with gender
dysphoric feelings, but little wish to undergo a social role tran-
sition. The younger man presented with clear gender dysphoric
feelings. The authors suggested these men had transitioned in
their mind but had failed to make external changes to their
presentation. Therefore, those around them struggled to recog-
nize them as women.

In summary, similar to the literature in children and adoles-
cents, there has been a limited amount of publications investi-
gating the relation between ASD and gender dysphoria in adults.
The studies that have been conducted appear to suggest that, in
some cases, there is a co-occurrence between symptoms of gender
dysphoria and ASD, although the studies are more limited and
less robust than those in the child and adolescent literature. Most
of these studies described prevalence rates and no studies spe-
cifically discussed the influence of any of the diagnoses on
treatment outcomes.

DISCUSSION

The aim of this systematic review was to critically describe the
literature regarding the co-occurrence of gender dysphoria and
ASD. Although the literature was limited, especially in relation to
adults, overall, this systematic review found a high prevalence of
ASD in people with gender dysphoria attending clinical services.

There are several potential explanations for the co-occurrence
between gender dysphoria and ASD. Some investigators16,31,32

have discussed whether the extreme male brain theory53 plays a
role in this association. This theory postulates that the brains of
typical men and women have two domains: empathizing and
systemizing. The empathizing component includes having an
appropriate emotional reaction to another person’s thoughts and
feelings. Systemizing is the drive to analyze or construct systems.
Within the general population, typical women are thought to
display more empathizing and less systemizing traits compared
with typical men. Studies assessing these brain domains in people
(male and female) with ASD have found an extreme version of
the male brain, where systemizing is above average and empathy
is decreased.54,55 It has been hypothesized that high levels of fetal
testosterone are responsible for the extreme male brain.56 This
theory could account for the co-occurrence of gender dysphoria
and ASD in transmen (natal women), but not in transwomen.22

This research alone highlights how the co-occurrence between
ASD and gender dysphoria is likely to be complex and that there
might be different mechanisms underlying ASD and gender
dysphoria in men and women.16

It also has been hypothesized that sex hormones could account
for the association between ASD and gender dysphoria. Autistic
traits displayed during childhood have been positively related to
fetal testosterone.53,57,58 Children diagnosed with ASD, espe-
cially girls, have shown increased androgens59 and reported more
androgen-related disorders.60 Similarly, the main mechanism
responsible for gender identity involves a direct effect (or lack) of
testosterone on the developing human brain, as seen in certain
conditions. For instance, people with intersex and related con-
ditions who have been exposed to prenatal androgen levels that
are at variance to their genotype (male or female sex chromo-
somes) or their assigned birth gender are much more likely to
change from the gender they were assigned at birth than persons
without these conditions.61e64 However, although this theory
suggests that natal girls with ASD present with increased
testosterone levels, an association between high levels of testos-
terone in girls and gender dysphoria has not been found. Bejerot
and Eriksson32 also believed that the androgen hypothesis of
ASD did not explain the androgynous physical features of people
Sex Med Rev 2016;4:3e14
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diagnosed with ASD; therefore, they set out to assess physical
measurements, related to androgen influence, in adults with and
without ASD. They found that women diagnosed with ASD had
increased serum testosterone levels and displayed more masculine
traits than women without ASD. In addition, men with ASD
displayed more feminine characteristics than men without ASD.
They concluded that rather than being a disorder characterized
by masculinization in men and women, ASD seems to be a
gender defiant disorder and therefore gender incongruence
should be expected in patients with ASD.

The co-occurrence of ASD and gender dysphoria also could be
a reflection of the impairment in empathy that is characteristic of
people with ASD. Many people with ASD report that they are
puzzled by how to respond to another person’s emotions.65 For
example, they might be able to see that someone is crying,
deduce that that person is sad or upset, but not know why, or
how to comfort that person. This impairment in empathy might
facilitate them “coming out” and pursuing their true beliefs, in
this case transitioning to their experienced gender, without being
prevented by societal prejudices or without being influenced by
what other people think about their decision.

It also must be considered that other factors are likely to
contribute to the etiology of ASD, gender dysphoria, and their
co-occurrence. For instance, Robinow17 claimed that the pres-
ence of gender dysphoria later in life can be traced back to dif-
ficulties within the relationship between mother and child during
the first 2 years of the child’s life. Hey suggested that issues
within this relationship can be responsible for the activation (or
deactivation) of specific genes. For instance, Fonagy and Target66

implied that without the capacity for Theory of Mind (which is
thought to be lacking and universal in people with ASD67),
attachment bonds do not form; however, attachment bonds early
in life are crucial to the development of gender identity.68

An issue with all hypotheses that attempt to account for the
co-occurrence of gender dysphoria and ASD is specificity. It
needs to be determined whether elevated traits of ASD are spe-
cific to patients with gender dysphoria or a characteristic of this
clinical population more generally.69
Limitations of the Current Literature
The limited literature in this field does not allow for clear

conclusions regarding the prevalence or etiology of ASD in trans
people. Studies using good diagnostic procedures or tools are
usually limited by the small numbers of subjects; however, when
the number of cases increases, the validity of the diagnosis of
ASD or gender dysphoria is limited. The stronger and more
reliable studies have been conducted with children, showing an
overall higher prevalence of ASD in children referred to gender
identity clinic services.12 The increased prevalence rates reported
might be due to different reasons. For instance, the number of
referrals being received by gender identity clinic services in North
America and Europe has increased substantially over the
years.70,71 The increase in prevalence over the years is likely to be
Sex Med Rev 2016;4:3e14
due to several factors: the increased visibility of trans people in
the media, which likely contributes to at least a partial de-
stigmatization of being trans70; the wide availability of infor-
mation on the Internet about trans people, which also likely
contributes to de-stigmatization70; the increased awareness of the
availability of biomedical treatment2e4; and the development of
societal tolerance toward trans individuals.72 Perhaps trans in-
dividuals with ASD have less reservation to seek referral to gender
identity clinic services, as explained earlier, and therefore
constitute a relative overrepresentation within clinical samples.

One limitation that remains is the fact that much of the
research has been conducted with those who have been referred
to a gender identity clinic. Such a sample is comparably smaller
to querying a diagnosis of gender dysphoria within the larger
ASD population. Therefore, these studies at best present the
prevalence of ASD in those wishing assessment or treatment for
their gender dysphoria.

Little has been written about the treatment and potential
difficulties within the trans population presenting with previ-
ously diagnosed and undiagnosed ASD. To the authors’
knowledge, there have not been any reports of outcomes or
increased rates of dissatisfaction, de-transition, or postoperative
regret in this population. Nevertheless, there remains ongoing
clinical concern regarding misdiagnosis, informed consent, or
potential treatment difficulties relating to cross-sex hormone
treatment and sex reassignment surgeries.
Clinical Implications for the Co-Occurrence Between
ASD and Gender Dysphoria

The assessment of gender dysphoria in individuals with ASD
can become more complex owing to some of the difficulties
experienced by those with ASD. These could include difficulties
in communication, shared psychological conceptualization, and
in the building of a therapeutic relationship between the patient
and the clinician. Specific examples include concerns of obses-
sional interests, concrete thinking, and the decreased or lack of
Theory of Mind in patients with ASD and the subsequent po-
tential lack of two-way gender recognition (a person’s own in-
ternal thought of and experience of gender and the recognition of
how others experience the expression of that person’s gender).
Another consideration is the specialist and time-consuming na-
ture of recognizing the presence of and making the diagnosis of
gender dysphoria and ASD, especially when being trained and
experienced in these domains is rare. Social role transition and
functional components often required before starting treatment,
such as having a social or occupational function, can make
navigating the treatment pathway more difficult. These diffi-
culties become further compounded if the clinician has little
experience of working with people with ASD. All of this can
leave experienced and skilled clinicians feeling less confident
about their assessment and treatment. This will have implications
for the treatment of patients with gender dysphoria and ASD,
ranging from an incomplete assessment to uncertainty about
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whether to commence potentially irreversible treatment with
cross-sex hormones and gender-related surgical procedures to a
fear of potential adverse outcomes. Risk-adverse clinicians could
undertreat patients. In turn, this could leave the patient feeling
misunderstood, under-supported, and not receiving necessary
treatment. Further experience of assessing and treating the gender
dysphoria of those with ASD could start to allay much of these
difficulties. However, only good-quality research about assessment
procedures, any adaptations to the treatment pathway required, and
robust treatment outcome evaluation will improve the situation.

Overall, there remain significant gaps in the understanding of
the etiology of the potential co-occurrence of gender dysphoria
and ASD, appropriate assessment and treatment, and outcome of
treatment of trans people with ASD. Further research is required
for educational and clinical purposes.
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