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Abstract

Background: The intersection of Autism and Gender Diversity (GD) is an emerging field of research. While
prior studies have primarily focused on autistic traits within gender-diverse populations, limited evidence
exists on the prevalence and characteristics of GD among individuals with a confirmed Autism Spectrum
Disorder (ASD) diagnosis. This study aims to fill this gap through a systematic review and meta-analysis,
offering comprehensive insights into the prevalence of GD in autistic individuals and the factors influencing
this intersection.
Methods: We conducted a systematic review and meta-analysis following the Preferred Reporting Items for
Systematic Reviews and Meta-analyses 2020 guidelines. We searched for studies published between 2013 and
2023 in four databases. Inclusion criteria focused on studies assessing GD in children and adult participants with
a formal ASD diagnosis based onDiagnostic and Statistical Manual of Mental Disorders, Fifth Edition, criteria.
We used random-effects models to estimate prevalence rates, and subgroup analyses explored potential influenc-
ing factors, including age, gender assigned at birth, type of GD assessment, ASD diagnosis methodology, and
primary objective of the study.
Results: From 7133 identified reports, we deemed 24 studies suitable for the systematic review, with 14
meeting all eligibility criteria for meta-analysis, representing 3894 autistic participants. We estimated the
pooled prevalence of GD at 7.37% (95% confidence interval [CI]: 4.45–11.98). Subgroup analyses revealed
no significant impact of age, type of GD assessment, or diagnostic methodology of ASD on GD prevalence.
Although we found a higher prevalence of GD among individuals assigned female at birth (14.54%) compared
with those assigned male at birth (8.15%), the difference was not statistically significant. However, studies
explicitly addressing GD reported statistically higher GD rates (13.71%) compared with those with other pri-
mary objectives (4.71%). Non-binary identities appeared particularly prevalent, but we did not underexplore it
due to variability in GD definitions across studies.
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Conclusion: This study highlights a notable prevalence of GD among autistic individuals, emphasizing the need
for inclusive definitions and diagnostic process. Understanding this intersection is crucial for enhancing support
services and ensuring equitable access to gender-affirming care for neurodiverse populations.

Keywords: autism spectrum disorder, gender diversity, transgender, non-binary

Community Brief

Why is this topic important?

This study looks at how Autism Spectrum Disorder (ASD) and Gender Diversity (GD) overlap. Autistic and
gender-diverse people face unique challenges and social stigmas. Understanding how these two areas intersect can
help us create better support systems for those with both. By learning how common GD is among autistic people,
we can help health care providers, teachers, and policymakers better support this group.

What is GD?

GDmeans that people’s experiences of gender go beyond just being male or female. It includes individuals who
identify as transgender, non-binary, genderqueer, or other gender identities that do not fit traditional binary
notions of male and female.

What is the purpose of this article?

The purpose of this article is to find out howmany autistic people also identify as gender diverse and to identify factors
that influence this prevalence. The authors want to fill gaps in current research using clear criteria for diagnosing ASD
and a broad definition of GD. They aim to improve our understanding of howASD andGD are related.

What did the authors do?

The authors reviewed and analyzed research from January 2013 to March 2023. They found 24 studies that met
their criteria and used data from 14 of these studies to estimate how common GD is among autistic people and to
understand the factors that might influence this.

What did the authors find?

The authors found that about 7 out of 100 autistic people also identify as gender diverse (7.37%). They are fairly
confident that the true number is between 4 and 12 out of 100 (confidence interval between 4.45% and 11.98%).
This rate did not seem to change based on age or sex at birth. However, studies that focused on gender identity
showed higher rates of gender diversity. There was not a specific type of gender diversity found among autistic
people, but non-binary identities were common.

What do the authors recommend?

The authors recommend that future research should continue to explore the intersection of ASD and GD,
including non-binary and other diverse gender identities. The authors also emphasize the importance of health
care providers being aware of the high rate of GD among autistic people and ensuring that support services are
inclusive and tailored to their specific needs.

How will these findings help autistic adults now or in the future?

By showing clearly how common GD is among autistic people, this research highlights the need for inclusive
health care services. Recognizing GD in this group can lead to better-targeted health care support and interventions.
In the future, these findings can guide policy changes and the development of training programs for health care pro-
fessionals, ensuring that they are prepared to support autistic individuals who are also gender diverse.

Background

Autism is a part of human diversity, where social interac-
tions often feel like a foreign language and daily rou-

tines are a source of comforting predictability. Defined

by the American Psychiatric Association, Autism Spectrum
Disorder (ASD) is a neurodevelopmental condition that affects
how a person perceives and interacts with others and is char-
acterized by difficulties in social communication and interac-
tion, as well as repetitive or restricted interest and behaviors.1
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Gender Diversity (GD) is a broad concept that encompasses
the various ways in which a person’s gender identity might
differ from the gender they were assigned at birth. This can
include individuals who identify as transgender, non-binary,
genderqueer, or other gender identities that do not fit in tradi-
tional binary notions of male and female. GD acknowledges
that gender is a spectrum and that people’s experiences and
identities can be complex and multifaceted. Current literature
exploring the intersection of autism and GD reveals that a
notable proportion of autistic people identify themselves as
gender diverse.2 This means that they might experience a gen-
der identity that does not align with societal expectations
based on their assigned gender at birth.

In fact, in recent years, only a handful of systematic
reviews and meta-analyses have explored this question. In
this article, we aim to fill that gap by conducting both a sys-
tematic review of the literature, to offer a comprehensive
narrative synthesis concerning autism and GD, and a meta-
analysis to precise our qualitative conclusions and measure
the prevalence of GD in autistic people. Previous reviews
have been mainly focusing on medical conditions defined
in classical nosography as follows: (1) gender dysphoria
defined in the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), as a clinically significant
distress or impairment caused by a persistent incongruence
between one’s sex assigned at birth and one’s gender identity;
and/or (2) gender identity disorders (GID) in International
Classification of Diseases (ICD)-10 (1994) characterized by a
persistent and intense distress about assigned sex, together
with a desire to be (or insistence that one is) of the other sex.3

The more recent diagnosis of gender incongruence from the
ICD-11 (published in 2019), characterized by a marked and
persistent incongruence between an individual’s experienced
gender and the assigned sex, was too recent to be found in
published literature yet.4 In this article, we will use the terms
“Gender Dysphoric/GID” or “Gender Dysphoria/GID” when
referring to studies based on those medical concepts. Contrar-
iwise, we will use the broader and more inclusive term “GD,”
as defined earlier, when discussing the diversity found in gen-
der identities, beyond medical classifications.

Autism in gender-diverse people

Most of the existing literature focuses on autistic traits
within populations diagnosed with Gender Dysphoria/GID.
For instance, in a narrative review published in 2016, van der
Miesen et al.2 examined 25 articles (original data studies and
case reports as well as letters and expert opinion articles).
They studied the rate of intersection between gender dyspho-
ria and autism in eight original data studies in adults and chil-
dren and found that autism is frequently co-occurring with
gender dysphoria, with rate ranging from 3.8% to 21.3%,
depending on the studies. In 91 adults with gender dysphoria,
Pasterski et al.5 showed that the prevalence of autistic traits
was 5.5%, which is superior to clinical diagnosis of 0.5% to
2% in the general population. Similar findings have been
observed in children and adolescents; for example, De Vries
et al.6 identified a 7.8% incidence of ASD diagnoses in a
sample of children and adolescents referred to gender clinics,
whereas Skagerberg et al.7 noted that over 54% of gender-
diverse children scored within the mild-to-severe range on
the Social Responsiveness Scale.8 This measure identifies

social impairment associated with autism, distinguishes
ASD from other disorders, and is interpreted as a quantita-
tive measure of autistic features. Other studies, such as the
2016 systematic review by Glidden et al.,9 have shown that
the prevalence of autism in children and adolescents with
gender dysphoria is higher than in the general population,
but research on adults remains limited.

A more recent meta-analysis by Kallitsounaki and Wil-
liams10 revealed that 11% of individuals with Gender Dyspho-
ria/GID also had an ASD diagnosis. However, most studies
emphasize autistic traits within gender-diverse populations,
with fewer investigating the prevalence of GD among individ-
uals with confirmed autism diagnoses. In addition, the preva-
lence of autism in gender-diverse populations has been shown
to fluctuate across different age-groups—children, adoles-
cents, and adults—yet the potential impact of age on this rela-
tionship remains unexplored.

GD in autistic people

In a few studies, researchers focused specifically on Gen-
der Dysphoria/GID within the autistic population, highlight-
ing other factors worth investigating. For instance, one study
utilizing the Gender-Identity/Gender-Dysphoria Question-
naire for Adolescents and Adults11 found that autistic individ-
uals reported a higher number of gender-dysphoric symptoms
compared with neurotypical individuals.12 In addition, the
meta-analysis by Kallitsounaki and Williams10 demonstrated
a significant relationship between autistic traits and Gender
Dysphoria/GID feelings in the general population. However,
the exact prevalence of Gender Dysphoria/GID within the
autistic population remains unknown.

In a study involving 675 autistic adolescents and adults,
Dewinter et al.13 found that approximately 22% of women
and 8% of men reported “gender non-conforming feelings.”
Although the study did not permit statistical comparison, the
difference in prevalence between women and men suggests a
potential role of assigned gender at birth, raising important
questions for further research.

Autism and GD: Expanding the spectrum

Beyond the notions of Gender Dysphoria/GID, autistic
people appear to present with a broader spectrum of gender
identities, encompassing one’s innermost feeling of maleness,
femaleness, a blend of both, or neither. This broader spectrum
is better encapsulated by the term GD used in this article. We
therefore also considered the possibility that a specific type of
GD might be more prevalent than others within the autistic
population.

Furthermore, much of the international literature uses a
broad definition of autism, ranging from autistic traits and
psychometric screening measures to self-diagnosed autism,
which diverges from the current diagnostic criteria for ASD.
In studies involving gender diverse individuals, authors often
evaluated autism using the Autism Spectrum Quotient (AQ14),
a self-report questionnaire comprising 50 items that assess the
extent of autistic traits via a 4-point Likert scale. However,
while the AQ serves as a valuable tool for measuring autistic
traits in the general population, it lacks the capacity to diag-
nose ASD, particularly within gender diverse populations.15

According to Mazzoli et al.,16 autistic traits in individuals with
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gender dysphoria may be more of an epiphenomenon than
a direct sign of autism, as evidenced by their significant
decrease following one year of gender-affirming hormonal
therapy. To ascertain whether the intersection of autism and
GD is a genuine phenomenon rather than an epiphenomenon,
it is imperative to evaluate the prevalence of GD within a pop-
ulation with a robust diagnosis of ASD.

Finally, we believe it is important to explain why this
research is significant to us as the primary coauthors. We
work daily in welcoming and supporting autistic individuals
in a specialized university-hospital unit. Through this work,
we have encountered many gender-diverse individuals. The
specific challenges they face prompted us to explore this topic.
With this work we aim to better understand the situation of
this dual diversity to ultimately improve their support in our
health care services. Our clinical and research team includes
autistic and gender diverse professionals and peer supporters.
Thus, the relevance of our questions is ensured and this ena-
bles us to guarantee respect for all people involved.

The primary objective of our review and meta-analysis is
to determine the prevalence of GD in individuals with a con-
firmed diagnosis of ASD according to the latest diagnostic
criteria. In addition, our study aims to (1) identify factors
that may influence the prevalence of GD within this popula-
tion such as age, gender assigned at birth, type of ASD diag-
nosis, or type of GD and (2) enhance the understanding of
GD within the context of autism, particularly the methods
used to assess GD and the type of GD encountered within
this population.

Methods

Protocol and registration

We followed the recommendations of the Preferred Report-
ing Items for Systematic Reviews and Meta-analyses17 report-
ing guideline (see Supplementary Data S1). We registered the
protocol of this review in PROSPERO (CRD42022320669).

Search strategy

On July 26, 2022, we conducted a comprehensive litera-
ture search across four main electronic databases (PubMed
[including Medline], Web of Science [Clarivate], Embase
[Elsevier], and Cochrane Library [Wiley]). We aimed to
identify relevant literature published on or after January
2013, aligning with the DSM-5, which updated the diagnos-
tic criteria and provided a more comprehensive and accurate
framework for diagnosing and understanding ASD.

We used a combination of free-text and thesaurus terms
for the relevant concepts. An information specialist (C.G.)
helped us with the construction of the search algorithms (see
Supplementary Data S2). We applied English and French
language restrictions.

An automated alert for publication updates was set up to
March 1, 2023, and we included all articles matching our
inclusion criteria during this period.

We also checked all references of the selected articles;
nevertheless, we did not identify and include additional stud-
ies in the review by this means.

Study selection

Two independent reviewers (G.B. and E.P.) conducted the
literature search using Rayyan website (https://www.rayyan
.ai/) to facilitate double-blind selection and to manage the
duplicates. Each reviewer assessed the relevance of studies
based on their titles and abstracts. Full texts were examined
to determine eligibility. We consulted a third author (M.N.)
to resolve any disagreements.

Inclusion criteria were as follows: (1) articles published
after January 2013; (2) written in English or French; (3) focus-
ing on individuals (or their parents) with a diagnosis of ASD
according to DSM-5 criteria, established by a qualified
health care professional and/or by a multidisciplinary team,
and/or by specific assessment such as the ADOS-2 (Autism
Diagnostic Observation Schedule—Second Edition18), the
ADI-R (Autism Diagnostic Interview—Revised version19),
or the DISCO (Diagnostic Interview for Social and Communi-
cation Disorders20,21); and (4) mentioning any kind of infor-
mation about participants’ gender. Eligible articles included
original articles published in peer-reviewed journals, compris-
ing prospective cohort studies, retrospective cohort studies,
case–control studies, cross-sectional studies, qualitative stud-
ies, or clinical trials.

Exclusion criteria were as follows: (1) nonhuman popu-
lation; (2) systematic reviews, narrative reviews, meta-
analysis, case reports, editorials, posters, and conference
abstract; (3) studies with a weak reliability of ASD diag-
nosis such as those involving self-diagnosis, the use of
not-validated diagnosis scales, the use of screening tools,
solely, or unspecified diagnosis method; (4) studies that
only provided binary information on gender (male/female
ratio).

Data extraction

For each included study, two authors (G.B.; E.P.) extracted
the following variables using a standardized extraction
form: (1) study characteristics: authors and year of publica-
tion, design of the study, prime objective of the study
(linked with gender identity or not); (2) autistic population
characteristics: use of a specific database for population
recruitment or not, age distribution, number of ASD diag-
nosis, birth-assigned sex, type of ASD diagnosis (clinically
validated diagnosis only, clinical diagnosis confirmed with
specific psychometric assessments), presence of comorbid-
ities (organic or psychiatric); and (3) GD characteristics:
type of measure of gender identity (free self-declaration,
parents declaration, multiple-choice questionnaire, specific
psychometric item), number of gender diverse cases and
their birth-assigned sex, type of GD, number of cases by
type of GD if available.

Bias and quality assessment

The same two authors (G.B.; E.P.) assessed the methodo-
logical quality of the included studies using the Joanna
Briggs Institute tool for prevalence studies (See Supplemen-
tary Data S3). This tool is designed to evaluate the methodo-
logical quality of studies and determine the extent to which a
study has addressed potential biases in its design, conduct,
and analysis. Each question in the tool was scored as “0” for
“Yes” or “Not applicable” and “1” for “No” or “Unclear.”
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We calculated the total score for each article by summing its
points. Based on this tool, we categorized studies as having
low risk (scores 0–3), moderate risk (scores 4–6), or high
risk (scores 7–9) of bias.

Statistical analysis

Author M.N. analyzed data using R software (version
4.1.2) with the “meta” package (version 6.5–0).

For estimation of prevalence of GD in the autistic popula-
tion, we used random-effects models using the generalized
linear mixed models with a logit transformation.

We assessed the heterogeneity between studies with the I2

and the s2. We performed a planned meta-regression within
age and a post hoc meta-regression within the year of publi-
cation. We performed post hoc subgroup analysis according
to the following: (1) age; (2) year of publication; (3) gender
assigned at birth; (4) type of measure of GD; (5) type of
ASD diagnosis; (6) main objective of the study linked or not
with gender; and (7) type of GD. We assessed publication
biases by the asymmetry of the funnel plot. We did not per-
form multiple test correction in line with recommendations
from the Cochrane Handbook.22 Actually, adjustments for
multiple testing are not routinely applied in systematic
reviews because the primary goal is to summarize existing
evidence rather than to test new hypotheses. Systematic
reviews often involve multiple comparisons, but applying
strict corrections like the Bonferroni method could lead to
an overconservative approach, increasing the risk of type II
errors (false negatives). Therefore, unless the review spe-
cifically aims to make new statistical inferences, correc-
tions for multiplicity are not necessary. In our case, we
aimed to aggregate existing evidence without introducing
additional statistical constraints.

Results

Search result

We initially identified 7133 studies through the database
search, with distribution as follows: PubMed (1792), EMBASE
(2366), Web of Science (2860), and Cochrane (115). After
removing duplicates and screening for relevance based on
language and date criteria (N = 3321), we screened 3812 stud-
ies based on titles and abstracts, leading to the exclusion of
3376 irrelevant studies. From the remaining 436 full-text
articles, we excluded 418 articles for not meeting the eligi-
bility criteria outlined in the methods section. Therefore, the
final sample comprised 24 studies, all in English, that
met all eligibility criteria, with 18 identified through screen-
ing and 6 through scientific monitoring. Among these, 14
studies reported quantitative results on the prevalence of GD
in the autistic population and were included in the meta-
analysis (see flow chart in Fig. 1).

Systematic review

The overview of the data is provided in Table 1.
Among the 24 studies, 16 were primarily conducted with

adults,22–37 5 with adolescents or young adults,38–42 and 3
with children.43–45 None of the studies focused on individu-
als with intellectual disability; however, a few articles

mentioned the presence of psychiatric disorders, with anxiety
disorders and depression being the most frequently cited.

Among the 24 articles selected, only 8 compared autism
with the neurotypical population.22,25,34,38,42–45 However, in
all of these comparative studies, the proportion of individu-
als with GD was higher in the autistic population compared
with the neurotypical population.

We observed wide heterogeneity among the studies, partic-
ularly concerning the definition of GD and its measurement.
Various methods measured gender identity, including self-
completed demographic questionnaires (N = 16),23–25,27,28,31–
34,36–38,40,42,43,46 self-completed specific item from question-
naires about gender, sexuality, and behavior (N = 3),29,39,45

and parents’ reports (N = 3),26,30,35 and one article utilized both
a self-completed specific questionnaire and a parents’ report.41

In addition, in one study, the question about gender identity
emerged naturally during a semi-structured interview.44

In this review, we found that a wide range of terms and
concepts are used to describe GD. Some articles were based
on a binary vision of gender, in which the term “Transgen-
der,” “Transman,” or “Transwoman” was used to indicate a
perception of self-gender identity in the opposite gender of
the one assigned at birth.23,26–28,33,34,36,37,42,43,46 Other
articles used a more fluid or non-binary concept of gender
identity.24,25,29,31,32,38,40,44,45 In those, people could define
themselves in other terms, such as “Non-binary,” “In between
man and woman,” “Agender,” “Gender neutral,” “Gender
non-conforming,” “Gender Queer,” “Another gender iden-
tity,” or “Questioning their gender identity.” Finally, some
studies considered participants as gender diverse when they
answered “Sometimes,” “Often,” or “Very often” to the item:
“I wish I was the opposite sex.”30,35,39

Non-binary identities were the most reported identities in
autistic people and therefore were mentioned in 18 different
articles. Distinctive data between binary or non-binary gen-
der identities were only available for 11 of these articles.
Among these studies, 10 found non-binary genders to be
more frequent than binary ones,25,27,29,31–34,37,42,46 and the
number of occurrences was equal in the last one.23

Meta-analysis

A total of 3894 autistic participants from 14 studies were
included in the meta-analysis. Ten studies were excluded
either because they did not provide quantitative data or
because they used the same databases, thus potentially includ-
ing the same subjects (in that case, we kept the study with the
largest sample). Of the 14 studies, 8 were primarily con-
ducted with adults, 4 with adolescents or young adults, and 2
with children. The analysis yielded a pooled prevalence esti-
mate of GD in individuals with a formal diagnosis of ASD
at 7.37%. The 95% confidence interval (CI) for the pooled
prevalence estimate was [4.45; 11.98]. Figure 2 depicts the
forest plot for this meta-analysis.

Results indicate a significant level of heterogeneity (I2 =
90%, Tau2 = 0.91, p < 0.01), with estimated prevalence
ranging from 0.85% [0.02; 4.67] to 27.27% [18.32; 37.81].

Subgroup and meta-regression analyses. We hypothe-
sized that age might influence the prevalence of GD in
autism. However, the meta-regression analysis did not find
any association between the age of the autistic population and
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the prevalence of GD (p = 0.72). In addition, in a post hoc
analysis, we evaluated the impact of the year of publication on
GD prevalence, but found no significant association (p = 0.83).

We also expected the prevalence of GD in the autistic
population to vary based on the gender assigned at birth. Our
analysis revealed a higher prevalence of GD in individuals
assigned female at birth (AFAB) (14.54%, 95% CI 6.85–
28.24) compared with those assigned male at birth (AMAB)
(8.15%, 95% CI 3.95–16.07). However, this difference was
not statistically significant (p = 0.18) (see Supplementary
Data S4, Supplementary Fig S4.1 in Supplementary Data S4).

The post hoc subgroup analysis did not reveal a significant
difference in the prevalence of GD based on the type of mea-
sure used. The prevalence of GD was similar regardless of
whether it was based on self-declaration (7.34%, 95% CI
4.40–12.01), a multi-choice questionnaire (10.99%, 95% CI
4.61–23.99), or a parent’s declaration (2.79%, 95% CI 0.77–
9.29) (see Supplementary Data S4, Supplementary Fig. S4.2
in Supplementary Data S4).

The post hoc analysis did not reveal a significant difference
in the prevalence of GD based on the type of ASD diagnosis.

Comparing studies where the diagnosis of ASD was clinical
only (6.81%, 95% CI 3.73–12.11) with studies where the
diagnosis was made using both a clinical assessment and psy-
chometric measures (ADOS-2 and/or ADI and/or DISCO)
(8.62%, 95% CI 3.51–19.66) did not yield a significant differ-
ence (see Supplementary Data S4, Supplementary Fig. S4.3 in
Supplementary Data S4).

Contrarily, we observed a significant difference between
studies where the main objective was linked to gender
(13.71%, 95% CI 7.40–24.01) and studies where the main
objective was not linked to gender (4.71%, 95% CI 2.76–7.92).
The prevalence of GD was significantly higher in articles
studying gender (p < 0.01) (see Fig. 3).

Finally, due to lack of specific data in most of the stud-
ies, we were unable to conduct a subgroup analysis distin-
guishing between binary or non-binary gender identities.
Therefore, we could not quantify a significantly higher
rate of non-binary identities versus binary identities as
described in the systematic review (see Supplementary
Data S4, Supplementary Fig. S4.4 in Supplementary Data
S4).

FIG. 1. Flow chart.
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Bias management

Risk of bias in the systematic review. Using the Joanna
Briggs Institute tool for prevalence studies, we identified two
studies at moderate risk of bias25,44 and 22 studies at low risk
of bias (see Table 1). This indicates the overall good quality
of the included publications and lends strength to our results.

Publication bias in themeta-analysis. To assess the impact
of publication bias, we conducted a cumulative meta-analysis.
The funnel plot, which checks for publication bias in meta-
analyses, displayed an asymmetry of estimations, indicating
potential publication bias (see Supplementary Data S5). This
asymmetry suggested that studies reporting higher rates of
GD in autistic people were underrepresented in the literature.
To correct this potential bias, we performed a trim-and-fill
procedure, which estimates the number of missing studies and
adds them to the analysis to provide a more accurate estimate.
In our case, we added four hypothetical studies. After this
adjustment, the pooled prevalence of GD in the autistic popu-
lation would have been 11.7% (95% CI 6.8%–19.2%).

Discussion

Prevalence of GD in autism

The main objective of our study was to estimate the preva-
lence of GD, taken in its broadest definition, in individuals
with a clinically established diagnosis of ASD, and we found
a prevalence of 7.37% [4.45–11.98].

It is in fact a really topical issue as shown by the recent
increasing number of studies concerning gender in autism
since 2020. Actually, we found 6 studies published between
2013 and 2019 included in our review and 18 since 2020.
Among these 18 articles, 7 have been published in 2022 and
5 in 2023. Moreover, since this date, many articles recruit
information about gender identity (other than a binary male/
female sex ratio), even if the main objective of the study is
not related to this specific question.

In international literature, the intersection between GD and
neurodiversity has been mostly studied in people referred to
GD clinics. For example, de Vries et al.6 found an incidence
of 7.8% of ASD diagnosis in a sample of children and adoles-
cents referred to those clinics. In the adult population, the
prevalence of clinically significant autistic traits has been
measured at 5.5%, using screening questionnaires such as the
AQ.7 Finally, a recent meta-analysis showed that the preva-
lence of ASD diagnosis in the Gender Dysphoric/GID popu-
lation was 11 times higher than the prevalence of autism
estimate in the general population.10

A growing number of studies considering GD in autism
suggest that the occurrence rate of GD is higher in autistic
children35 and adults36 than in the neurotypical population.
This meta-analysis covers an extensive selection of studies
thus enabling us to measure a precise prevalence of GD in
autism. These results contribute valuable insights to this
important area of research. Moreover, it enables the inclusion
of gender diverse individuals within its broad definition, mov-
ing beyond the restrictive frameworks imposed by diagnostic
manuals such as the DSM and ICD. According to our results,
the prevalence of GD in autistic people is 7.37% (4.45–
11.98), which is significantly higher than the prevalence in
the general population. Indeed, in his review, Zucker found

T
a
b
l
e
1.

(C
o
n
t
in
u
e
d
)

St
ud

y
ch
ar
ac
te
ri
st
ic
s

A
SD

po
pu

la
ti
on

ch
ar
ac
te
ri
st
ic
s

G
en
de
r
di
ve
rs
it
y
ch
ar
ac
te
ri
st
ic
s

In
cl
us
io
n

in
th
e

m
et
a-
an

al
ys
is

R
is
k
of

bi
as

A
ut
ho

rs
(y
ea
rs
)

R
ef

nu
m
be
r

D
es
ig
n
of

th
e

st
ud

y

O
bj
ec
ti
ve
s

of
th
e
st
ud

y
li
nk
ed

w
it
h

ge
nd

er
D
at
ab

as
e
us
ed

fo
r
th
e

po
pu

la
ti
on

re
cr
ui
tm

en
t

A
ge

of
po

pu
la
ti
on
—

m
ea
n
(S
D
)

an
d
[r
an

ge
]

T
yp
e
of

A
SD

di
ag

no
se
s

N
um

be
r
of

A
SD

ca
se
s

(A
F
A
B
/A
M
A
B
)

M
ea
su
re

of
ge
nd

er
di
ve
rs
it
y

N
um

be
r
of

ge
nd

er
di
ve
rs
it
y
ca
se
s

(A
F
A
B
/A
M
A
B
)

T
yp
e
of

ge
nd

er
di
ve
rs
it
y

W
ill
ia
m
s
et
al
.

(2
02
3)

3
7

C
ro
ss
-s
ec
tio

na
l

st
ud

y
N
o

Y
es

(S
PA

R
K
,S

im
on
s

Fo
un
da
tio

n
Po

w
er
in
g
A
ut
is
m

R
es
ea
rc
h)

37
.4
1
(1
3.
21
)
[1
8–
79
]

E
st
ab
lis
he
d
by

a
qu
al
ifi
ed

he
al
th

ca
re

pr
of
es
si
on
al

90
1
(5
69

/3
32
)

Se
lf
-c
om

pl
et
ed

de
m
og
ra
ph
ic

qu
es
tio

nn
ai
re

11
9
(9
2/
27

)
N
on
-B
in
ar
y/
O
th
er

O
R

T
ra
ns
ge
nd
er

Y
es

L
ow

W
ill
ia
m
s
&
G
ot
ha
m

(2
02
1)

4
6

C
ro
ss
-s
ec
tio

na
l

st
ud

y
N
o

Y
es

(S
PA

R
K
,S

im
on
s

Fo
un
da
tio

n
Po

w
er
in
g
A
ut
is
m

R
es
ea
rc
h)

30
.8
9
(7
.0
4)

[1
8–
45
]

E
st
ab
lis
he
d
by

a
qu
al
ifi
ed

he
al
th

ca
re

pr
of
es
si
on
al

70
0
(4
41

/2
59
)

Se
lf
-c
om

pl
et
ed

de
m
og
ra
ph
ic

qu
es
tio

nn
ai
re

80
(6
1/
19

)
N
on
-b
in
ar
y/
O
th
er

O
R

T
ra
ns
ge
nd
er

N
o

L
ow

A
D
I-
R
,A

ut
is
m

D
ia
gn

os
tic

In
te
rv
ie
w
-R
ev
is
ed

ve
rs
io
n;

A
D
O
S-
2,

A
ut
is
m

D
ia
gn

os
tic

O
bs
er
va
tio

n
Sc
he
du
le
-S
ec
on
d
E
di
tio

n;
A
FA

B
,a
ss
ig
ne
d
fe
m
al
e
at
bi
rt
h;

A
M
A
B
,a
ss
ig
ne
d
m
al
e
at
bi
rt
h;

A
SD

,A
ut
is
m

Sp
ec
tr
um

D
is
or
de
r.

GENDER ON THE SPECTRUM 9



that the prevalence of a self-reported transgender identity in
children, adolescents, and adults ranged from 0.5% to 1.3%.47

On his part, Zhang reviewed 19 articles in which the preva-
lence ranged from 0.5% to 4.5% among adults and 2.5% to
8.4% among children and adolescents, depending on the stud-
ies, when using a broader definition of GD.48

Factors influencing GD in autism

Another objective of our study was to identify factors that
are concomitant or have an impact on the prevalence of GD
in autism. Some studies have emphasized the influence of
gender assigned at birth on GD prevalence among autistic
individuals, the most cited study being Dewinter et al.13 In
this study assessing 675 autistic people, about 22% of AFAB
and 8% of the AMAB reported “gender non-conforming feel-
ings.” In another recent study published in 2023, Khan et al.
also indicated that youth with an ASD diagnosis and AFAB
were more likely to have a diagnosis of gender dysphoria
compared with youth with an ASD diagnosis and AMAB.49

In addition, Jones et al. aligned with these results,50 whereas

other authors gainsaid this proposal.2,6 In our meta-analysis,
the difference in the prevalence of GD between individuals
AFAB and AMAB within the autistic population did not
reach statistical significance (14.54% [6.85–28.24] versus
8.15% [3.95–16.07]).

We searched for other factors that could affect the preva-
lence of GD in autism. Neither the age nor the type of ASD
diagnosis or the type of measure of GD seems to impact this
prevalence, according to subgroup analysis. In contrast, we
found that GD prevalence was significantly higher when the
main objective of the study was related to gender identity.
Moreover, we found that gender identity is a pretty recent
topic in scientific literature. In fact, the funnel plot found a
significant publication bias in favor of an underestimation of
the overall prevalence of GD. Thus, it is possible that gender
diverse people are misidentified in some studies: for exam-
ple, demographic questionnaires sometimes only focus on
gender assigned at birth or do not allow to give any other
answer than “man” or “woman,” leading to an underestima-
tion if not a marginalization of those who do not fit in these
categories. Another explanation could be the exclusion of

FIG. 2. Forest plot of the prevalence of
GD in all studies included in the meta-
analysis. GD, Gender Diversity.

FIG. 3. Forest plot of the prevalence of
GD according to main objective.
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gender diverse individuals from study protocols. It is also
possible that these individuals voluntarily opt out of taking
part in research studies. However, it is challenging to sub-
stantiate these hypotheses. Moving forward, researchers
should strive for greater inclusivity in representing the wide
spectrum of gender identities among autistic people.

We also aimed to better define the types of GD encoun-
tered in autism. Beyond the high occurrence of Gender Dys-
phoria/GID, our study also highlights the broad spectrum of
gender identities amongst autistic people. Although we could
not calculate a statistical difference in the meta-analysis, our
systematic review shows that the non-binary identities (mean-
ing identities who were not encapsulated in “man,” “trans-
man,” “woman,” or “transwoman”) seem to be particularly
frequent, with a rich panel of terms and vocabulary such as
the following: “nonbinary,” “gender queer,” “gender noncon-
forming,” “in-between man and woman,” “gender neutral,”
and “agender.” As discussed earlier, Dewinter et al. found a
rate of about 22% of AFAB and 8% of AMAB reporting
“gender non-conforming feelings,” whereas only 0.9% of the
same group reported being transgender.13 In this study, a sin-
gle specific question recruited participants’ gender identity.
Participants were considered “gender non-conforming” when
they answered the following: “partly male, partly female,”
“not male, nor female,” “don’t know (yet),” “different (e.g.,
human, no sex),” or “male” for people AFAB and “female”
for people AMAB; participants were considered “transgen-
der” only if they answered “male” for people AFAB and
“female” for people AMAB.

This highlights the wide variety of words and concepts
used in research exploring GD. Depending on the authors, it
is difficult to determine whether “gender non-conforming
feelings” truly reflect one’s inner gender identity and thus
indicate a situation of GD or if they instead depict feelings
of incongruence with normative gender stereotypes. Another
example in our review is the item “I wish I were of the oppo-
site sex,” used in some studies to explore gender identity.
Responses such as “sometimes,” “often,” or “very often” are
considered to be indicative of GD. However, these answers
may rather reflect nonconformity with gender stereotypes or
variability in gender expression.

Nevertheless, we did not find any study specifically exam-
ining the spectrum of gender identities in autism. Therefore,
we needed more studies to determine whether non-binary
identities are more common among autistic people and
whether they identify themselves as transgender.

Theories on the link between GD and autism

To date, many different assumptions have been raised to
explain greater variation in gender identity in autistic people.
According to van der Miesen et al., all these theories could
be divided into following three categories2: (1) the “biologi-
cal” ones, which point to the influence of higher levels of
antenatal testosterone exposure (known as “the Extreme
Male Brain Theory”) and to the assumption that GD and
autism share common genetic patterns; (2) the psychological
ones, which consider that psychological characteristics
of autism, such as obsessions, rigidity, theory of mind
impairments, or sensory processing, could influence the
development of gender identity and explain GD in this popu-
lation; and (3) the social ones, which propose that the effects

of social experiences and notably the resistance to social
norms, the stress of minorities, or the difficulties in social
communication could explain GD in the autistic population.
In a systematic review providing an overview of theories
about the underlying mechanism of this association and the
available evidence for and/or against them, Wattel et al.
highlighted that all theories lack substantial empirical sup-
port.51 Nevertheless, the most promising theories include the
following: the resistance to social norms, which suggest that
autistic individuals are less influenced by binary norm
expectations compared with neurotypical individuals, and
the weakened sex differences, which imply that the high
prevalence of GD in autism may result from reduced differ-
entiation between male and female traits among autistic indi-
viduals (e.g., autistic men exhibiting less masculine and
more feminine traits and autistic women exhibiting less fem-
inine and more masculine traits). The frequent report of non-
binary identities by autistic people seems consistent with the
social hypothesis, suggesting that non-binarity might arise
from a divergence from traditional gender roles. Specifically,
autistic people might experience their gender identity as
more fluid and less constrained by conventional binary
norms than neurotypicals due to their often unique engage-
ment with social expectations. Although some studies seem
to point in this direction, this remains a hypothesis more than
a definitive conclusion. For instance, Walsh et al. found
interest in the hypothesis of high resistance to social condi-
tioning in autistic individuals regarding gender identity con-
struction.36 The higher GD in autism could be understood as
a rejection of traditional gender-role norms, which combined
with a below-typical concern for social norms could promote
the disclosure of one’s identity more freely.36 The relation-
ship between autism and non-binary identities is complex and
influenced by various factors and requires further empirical
investigation.

In our review, most of the studies did not mention any
underlying hypothesis concerning the link between autism
and GD. In fact, we found only five studies that quoted at
least one of the hypotheses listed above. The assumption of
the resistance to social norms has been cited thrice,35,36,44 the
extreme male brain theory has been cited twice,35,38 and the
prenatal androgen exposure has been only mentioned once.45

Our study does not allow us to support either of these hypoth-
eses, and more studies are needed to better understand the
parallels between gender identity and the construction of self
in the autistic population.

Limitations

This study is subject to several limitations that warrant
consideration. First, the substantial heterogeneity observed
among the included studies in terms of their design, sample
characteristics, and measurement tools poses a challenge.
Such diversity may introduce bias and restrict the generaliz-
ability of findings. Addressing this issue could involve advo-
cating for standardized protocols and measurement tools
across studies to enhance comparability.

Second, the variability in the definition and measurement
of GD across studies presents a notable challenge. While
some studies used binary frameworks, others embraced more
fluid or non-binary concepts. This inconsistency complicates
result comparisons and risks overlooking certain gender
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identities within the autistic population. Efforts to establish
clearer guidelines for defining and measuring GD could help
mitigate this limitation.

Furthermore, the scarcity of comparative studies between
autistic people and neurotypical populations limits our under-
standing of the differences in GD prevalence between these
groups. Such comparative analyses are crucial for contextual-
izing findings and discerning unique patterns within the autis-
tic population.

The presence of publication bias, indicated by the asymme-
try of the funnel plot, is another notable limitation. This bias
suggests that studies with higher rates of GD may be underre-
presented in the literature, potentially skewing prevalence
estimates and influencing interpretations of the findings.
Implementing strategies such as the trim-and-fill procedure to
correct for this bias may enhance the robustness of future
meta-analyses. A search of gray literature could also help to
better address this bias.

In addition, the predominantly cross-sectional nature of
the included studies restricts our ability to infer causality or
track changes in GD over time within the autistic population.
Longitudinal studies would offer valuable insights into the
trajectory of gender identity development in individuals with
autism.

Finally, the exclusion criteria applied during the screening
process may have introduced selection bias, as studies with a
weak reliability of ASD diagnosis were omitted from the
analysis. These studies may include individuals who do not
have access to a comprehensive diagnostic process. These
individuals may have distinct sociodemographic characteris-
tics and, consequently, different experiences of gender iden-
tity compared with the population of our study.

Despite these limitations, the meta-analysis provides valu-
able insights into the prevalence of GD among autistic peo-
ple. It underscores the need for further research to address
the identified gaps and complexities in this field, ultimately
advancing our understanding and support for autistic and
gender diverse individuals.

Conclusions

It is important to consider the particularities of gender per-
ception in autistic people to provide guidance to gender-
affirming care practitioners who encounter them. In fact, the
pathologization of autistic and transgender people could lead
clinicians to see GD as a “symptom” of autism, which could
prevent them from accessing proper gender-affirming care
and delay their transitioning.52

The 8th edition of the Standard of Care from the World
Professional Association for Transgender Health (SOC8
WPATH53) now suggests that health care professionals work-
ing with gender-diverse adolescents and children “receive
training and develop expertise in autism spectrum disorders
and other neurodevelopmental presentations or collaborate
with a developmental disability expert.” This recommendation
aims at improving care for neurodivergent and gender-diverse
adolescents and children. Given the delays and underdiagnosis
of ASD, particularly in individuals without intellectual disabil-
ities and especially those assigned female at birth, we believe
this guidance is also pertinent for the adult population. By
encouraging gender-affirming care professionals to recognize
neurodiversity within the gender-diverse community, we can

improve support for autism, helping them access tailored
social skills training, mental health support, and peer support
as needed.

In addition, it is possible that the non-binary gender
identities often experienced by autistic people may confuse
gender-affirming care practitioners more accustomed to binary
transgender people. The SOC8 WPATH also provides recom-
mendations regarding non-binary people and states that health
care professionals should “provide nonbinary people with
individualized assessment and treatment that affirms their
experience of gender” and that they should “consider gender-
affirming medical interventions (hormonal treatment or sur-
gery) for nonbinary people in the absence of social gender
transition” and “consider gender-affirming surgical interven-
tions in the absence of hormonal treatment (. . .).” In the
future, more studies focusing on GD in autism could help
clinicians realize the interest and benefits of those recommen-
dations when applied to the specific autistic population, thus
improving the accessibility of gender-affirming care for autis-
tic individuals.

Finally, we would like to emphasize the importance of pur-
suing extensive research on the intersection of autism and GD.
It is crucial to ensure that the lived experiences of gender-
diverse and neurodivergent individuals are not rendered invisi-
ble and that they are empowered to self-determine their gender
identity.
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