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Abstract
The co-occurrence between autism and gender dysphoria has received much attention recently. We found that, among 101 
adults from the general population number of autism traits, as measured using the autism-spectrum quotient was associ-
ated significantly with recalled and current gender dysphoric traits. Furthermore, performance on an objective measure of 
mentalising, such as the “Reading the Mind in the Eyes” test was associated with current gender dysphoric traits, but most 
importantly it moderated the relation between number of autism traits and number of current gender dysphoric traits, such that 
the association was significant only when mentalising ability was relatively low. Results suggest mentalising may represent 
a contributing factor to the relation between autism and gender dysphoric traits in the general population.
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Autism spectrum disorder (henceforth autism) is a neu-
rodevelopmental disorder, which is defined in terms of 
severe behavioural difficulties with social-communication 
and restricted, repetitive pattern of interests and behaviour 
(American Psychiatric Association 2013). Autistic peo-
ple frequently have co-occurring disorders of one form 
or another (e.g., Simonoff et al. 2008), but one particular 
“comorbidity” has received much attention recently. Gender 
dysphoria, formally known as gender identity disorder in 
DSM-IV-TR (American Psychiatric Association 2000), is 
a psychiatric condition characterised by an incongruence 
between one’s own assigned gender at birth and one’s expe-
rienced/reported gender, which is accompanied by negative 
emotions about the characteristics of one’s assigned gender 
(American Psychiatric Association 2013). Despite clear 
phenotypic differences between autism and gender dyspho-
ria, recent research findings suggest the existence of a link 

between them (e.g., Strang et al. 2018; van der Miesen et al. 
2018a).

Within the autism population, retrospective chart reviews 
have shown that affected people are significantly more likely 
than neurotypical individuals to express the wish to be the 
opposite gender (Janssen et al. 2016; May et al. 2017; Strang 
et al. 2014; van der Miesen et al. 2018c). Furthermore, in a 
recently published study, George and Stokes (2018) used the 
Gender Identity/Gender Dysphoria Questionnaire (Deogra-
cias et al. 2007) and found that adults with autism reported 
significantly increased gender dysphoric traits relative to 
neurotypical individuals.

Within the gender dysphoria population, research has 
shown that the rate of a diagnosis of autism is significantly 
higher than the population estimate of autism (de Vries et al. 
2010; Heylens et al. 2018), which is approximately one per-
cent (Baird et al. 2006). Even when people with gender 
dysphoria do not have clinical diagnoses of autism, many 
still show an increased number of autism traits compared 
to neurotypical individuals (Akgül et al. 2018; Jones et al. 
2012; van der Miesen et al. 2018b; but see Nobili et al. 2018; 
Turban 2018 and Turban and van Schalkwyk 2018).

The above studies involved diagnosed cases of autism and 
gender dysphoria, respectively, using a variety of research 
designs. Yet, both autism and gender dysphoria are consid-
ered dimensional conditions (e.g., Constantino and Todd 

Electronic supplementary material The online version of this 
article (https ://doi.org/10.1007/s1080 3-020-04478 -4) contains 
supplementary material, which is available to authorized users.

 * Aimilia Kallitsounaki 
 ak881@kent.ac.uk

1 School of Psychology, Keynes College, University of Kent, 
Canterbury CT2 7NP, UK

http://crossmark.crossref.org/dialog/?doi=10.1007/s10803-020-04478-4&domain=pdf
https://doi.org/10.1007/s10803-020-04478-4


4149Journal of Autism and Developmental Disorders (2020) 50:4148–4157 

1 3

2003; Ehrensaft 2018; Ronald et al. 2006). As such, adopting 
an individual differences approach among individuals from 
the general population can tell us something important about 
the nature of autism and gender dysphoria themselves (e.g., 
Nicholson et al. 2018; Williams et al. 2018a, b, c).

To date, only one study has examined the overlap between 
autism and gender dysphoria in adults from the general 
population. George and Stokes (2018) found a positive and 
significant association between the number of self-reported 
gender dysphoric traits and the number of autism traits, as 
measured with the Autism-spectrum Quotient (AQ; Baron-
Cohen et al. 2001b) among neurotypical individuals with 
an AQ score below 32. One aim of the current study was to 
attempt to replicate George and Stokes’ (2018) finding of a 
significant association between number of autism traits and 
number of gender dysphoric traits among adults from the 
general population. Given concerns about the reliability of 
results in psychological research, independent replication 
serves a crucial function in the discipline (e.g., Amir and 
Sharon 1990; Makel et al. 2012; Pashler and Wagenmakers 
2012). The current study also moved beyond George and 
Stokes’ by including a second behavioural measure that 
assessed retrospective childhood crossgender identity, rather 
than only current gender dysphoric traits. Such a historical 
approach would increase our confidence that gender dys-
phoric traits measured in the current study reflect persistent 
gender identity difficulties that started early in life. Perhaps 
most important, the current study moves beyond previous 
studies in this domain by including an objective cognitive 
measure of mentalising.

What relatively little research has been conducted on this 
topic appears to provide evidence of a link between autism 
and gender dysphoria, but there is an ongoing debate on 
whether that link is anything more than superficial (Strang 
et al. 2018; Turban 2018; Turban and van Schalkwyk 2018; 
van der Miesen et al. 2018a). Indeed, behavioural overlap 
between two disorders represents only a weak source of evi-
dence that the two disorders are truly comorbid, because any 
given behaviour (including self-reported behavioural traits) 
can have a number of different underlying causes (see Wil-
liams 2017; Williams et al. 2008; Williams and Lind 2013).

Arguably, it is only if the overlapping behavioural features 
have the same underlying cause that we should consider the 
two conditions comorbid and, as Williams (2017, p. 274) 
notes, “just because behaviourally-defined disorders A and 
B co-occur in a person does not mean that the underlying 
causes of those disorders are the same as the causes of A or 
B in isolation”. For example, it may be that when the behav-
ioural features of gender dysphoria are apparent in a person 
with a primary diagnosis of autism, those features have a dif-
ferent underlying cause (cognitive/neurobiological/genetic/
environmental) to the underlying cause of behavioural fea-
tures of gender dysphoria in a person with a diagnosis of 

gender dysphoria. It may be, for example, that the autism 
itself predisposes affected individuals to develop gender dys-
phoric features (or vice versa). In that case, gender dysphoria 
in people with autism would represent a “phenomimic” of 
gender dysphoria (see Bishop 2006, 2010). In other words, 
gender dysphoria might be a different entity that just appears 
at the behavioural level to be the same in both autism and 
gender dysphoria, because it is defined by behaviour only. 
Behaviour is a sub-optimal means of diagnosing disorders 
and so we may be dealing with two different psychopatho-
logical entities that just appear to be similar.

At the psychological level, one candidate mechanism pro-
posed as an explanation for the apparent overlap between 
autism and gender dysphoria is diminished mentalising 
(Glidden et al. 2016; Jacobs et al. 2014; Van Der Miesen 
et al. 2016, 2018c). Mentalising (or else Theory of Mind; 
ToM) is the ability to represent mental states in order to 
explain and predict behaviour (Premack and Woodruff 
1978). It is widely considered to be diminished in autis-
tic people and to contribute to the social-communication 
impairments that are diagnostic of the disorder (see Brun-
sdon and Happé 2014). Moreover, ToM difficulties may 
qualify as a cognitive marker of autism, given that they cor-
relate negatively with autism severity (Brunsdon and Happé 
2014), run in families of people with autism (Gliga et al. 
2014), and are apparent even when behavioural features have 
apparently resolved (Kelley et al. 2006). In a recently pub-
lished study, Stagg and Vincent (2019) examined mentalis-
ing in transgender and nonbinary people. They found that 
neurotypical individuals had significantly better ToM skills 
compared to nonbinary people, but equivalent to transgender 
individuals.

Theoretically, diminished ToM could contribute to gender 
incongruence/dysphoria in a number of ways. First, it could 
influence gender constancy, which is the representation of 
gender as a construct that can remain stable even when tem-
porary changes in physical appearance take place (e.g., a boy 
does not become a girl as soon as he grows long hair or puts 
on a dress). Gender constancy is central to theories of gender 
identity development (e.g., Kohlberg 1966) and bears close 
resemblance to the ability to distinguish between appearance 
and reality, which is a core aspect to ToM. Indeed, among 
typically developing children, ToM ability is associated 
positively with performance on tests of gender constancy 
(Trautner et al. 2003; Zmyj and Bischof-Köhler 2015), and 
negatively with use of gender stereotypes (Rizzo and Killen 
2018). Second, any internalisation of gender-related attrib-
utes requires an accurate awareness of those attributes in oth-
ers. It seems theoretically plausible to suggest that the devel-
opment of gender identity would be affected by a difficulty 
representing gender-related internal states/traits in others. In 
such a circumstance, a child would likely pay less attention 
to potentially misleading physical cues (e.g., height, hair 
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length etc.) when forming gender schemas. Third, it is well 
known that diminished ToM leads to reduced experience 
of self-conscious emotions (e.g., embarrassment/shame) 
(Hobson et al. 2006). Self-conscious emotions contribute 
to a desire for social conformity (we conform to society’s 
expectations in part to avoid the feelings of embarrassment/
shame that results from others judgments when we do not 
conform). As such, these emotions may lead to a desistence 
of gender incongruent behaviours in children who have a 
tendency toward an incongruent identity.

In the current study, we used an individual differences 
approach to investigate whether mentalising plays a role 
in the suggested link between autism and gender dyspho-
ria. Participants completed online a self-report measure 
of autism traits (the AQ; Baron-Cohen et al. 2001b) and a 
widely used cognitive-experimental task of mentalising (the 
Reading the Mind in the Eyes; RMIE; Baron-Cohen et al. 
2001a). In addition, they completed a self-report measure of 
retrospective childhood crossgender identity (the Recalled 
Childhood Gender Identity/Gender Role Questionnaire; 
RCGI; Zucker et al. 2006) and a self-report measure of gen-
der dysphoric traits (the Gender Identity/Gender Dysphoria 
Questionnaire; GIDYQ; Deogracias et al. 2007).

First, we aimed to examine the extent to which the num-
ber of self-reported autism traits is associated with recalled 
childhood crossgender identity/behaviour and/or current 
gender dysphoric traits. To our knowledge, no study has 
examined the link between autism and retrospective child-
hood crossgender identity. We predicted that AQ score 
would be negatively associated with both RCGI and GIDYQ 
score (lower scores on RCGI and GIDYQ are indicative of 
more recalled childhood crossgender identity/behaviour and 
more current gender dysphoric traits). Second, given the the-
oretical link between mentalising and the process of gender 
identity formation we predicted that RMIE score would be 
positively associated with both RCGI and GIDYQ score. 
Third, we tested the hypothesis that mentalising modulates 
the predicted association between autism traits and gender 
dysphoric traits by conducting a moderation analysis. Mod-
eration analysis examines whether the direction or strength 
of the relation between two variables is influenced by a third 
variable. In the current study, we predicted that performance 
on the mentalising measure would moderate the relation 
between autism traits and current gender dysphoric traits.

Method

Participants and Procedure

One hundred and one adults (50 female) participated in the 
current study through the Amazon’s online crowdsourcing 
platform MTurk. The average age of the sample was 36.93 

(SD = 10.11; range 22 to 70) years. No participant reported 
incongruency between their assigned gender at birth and 
their experienced gender. Ninety-four percent of participants 
reported being native English speakers. Thirteen participants 
had a formal diagnosis of autism, according to self-report. 
All participants took part after they had given written, 
informed consent and received compensation for their time. 
This study was approved by Kent School Research Ethics 
Committee.

Measures

Autism‑Spectrum Quotient

The AQ (Baron-Cohen et al. 2001b) is a reliable self-report 
questionnaire that measures autism traits in clinical and non-
clinical populations (e.g., Ruzich et al. 2015; Williams et al. 
2018b). Participants are presented with 50 self-referential 
statements (e.g., “I find social situations easy”) and they are 
asked to indicate their agreement with each statement, using 
a four point Likert scale that ranges from “definitely agree” 
to “definitely disagree”. The AQ sum score ranges from zero 
to 50 and a value of 26 or above indicates a clinically signifi-
cant number of autism traits (Woodbury-Smith et al. 2005). 
Its test–retest reliability scores range from.70 to.95 (e.g., 
Baron-Cohen et al. 2001b; Broadbent et al. 2013) and it has 
shown convergent validity with the Social Responsiveness 
Scale in clinical (r = .64; Armstrong and Iarocci 2013) and 
non-clinical samples (r = .55; Ingersoll et al. 2011).

Reading the Mind in the Eyes

The RMIE (Baron‐Cohen et al. 2001a) is a widely used 
measure of mentalising. Participants are presented with a 
series of 36 photographs each showing the eye region of 
people who are experiencing a particular emotion/thought. 
Participants are asked to choose which one of four presented 
words best describes the emotional/mental state of the 
depicted person. Scores range from zero to 36, with higher 
scores indicating better task performance. The task has 
been employed in over 250 studies, and shows acceptable 
test–retest reliability of over.60 in most studies (e.g., Dehn-
ing et al. 2012; Fernández-Abascal et al. 2013; Voracek and 
Dressler 2006), including over long periods of time (e.g., 
Fernández-Abascal et al. 2013 report an intraclass coeffi-
cient of.63 for 1 year test–retest reliability). Task perfor-
mance clearly distinguishes groups of participants with and 
without autism, even when participant groups are closely 
matched for verbal ability (e.g., Nicholson et al. 2019; Wil-
liams et al. 2018b) and is associated negatively with the 
number of autism traits shown by individuals in large popu-
lation studies (e.g., Baron-Cohen et al. 2001b). Performance 
on the task is also correlated with performance on other 
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measures of ToM, even after the influence of IQ is con-
trolled statistically (e.g., Jones et al. 2018), and is associated 
with activation of a well-established ToM network of brain 
regions including the temporo-parietal junction and medial 
pre-frontal cortex (see Schurz et al. 2014).

The Recalled Childhood Gender Identity/Gender Role 
Questionnaire

The RCGI (Zucker et al. 2006) is a 23-item self-report meas-
ure that provides a retrospective assessment of childhood 
crossgender behaviour and closeness to parents in the first 
12 years of life (e.g. “As a child, my favorite playmates were: 
a. always boys, b. usually boys, c. boys and girls equally, 
d. usually girls, e. always girls, f. I did not play with other 
children”). For the purposes of the current study, partici-
pants were asked to respond only to the 18 items comprised 
factor one in the original Zucker et al.’s (2006) study, using 
a five point scale. These items particularly assess gender 
role behaviour and gender identity. The questionnaire has 
parallel male and female versions and as such, participants 
completed the version according to their assigned gender at 
birth. A mean score was calculated for each participant, with 
means scores ranging from one to five and with lower scores 
denoting more childhood crossgender identity and behav-
iour. With respect to its psychometric properties, RCGI has 
shown convergent validity with the GIDYQ, r = .70 (Singh 
et al. 2010).

Gender Identity/Gender Dysphoria Questionnaire 
for Adolescents and Adults

The GIDYQ (Deogracias et al. 2007) is a 27-item self-
report measure of gender identity and gender dysphoria. 
The GIDYQ presents participants with a series of questions 
about their feelings, wishes, thoughts and behaviours regard-
ing their assigned gender at birth and their experienced gen-
der within a one year period (e.g., “In the past 12 months, 
have you felt uncertain about your gender, that is, feeling 
somewhere in between a woman and a man?”). The ques-
tionnaire has two analogous versions, one for males and one 
for females. In the current study, participants completed the 
version that was consistent with their assigned gender at 
birth and responded to each of the items using a five point 
scale. A mean score was calculated for each participant, 
with scores ranging from one to five and with lower scores 
indicating increased gender dysphoric traits. A mean score 
of three is the cut-off point that indicates clinically signifi-
cant levels of gender dysphoria (Deogracias et al. 2007). 
The original validation study showed that this self-report 
measure is reliable (Cronbach’s alpha = .97) and that the 
sensitivity of the cut-off point is 90.4% among people with 

a diagnosis of gender dysphoria and its specificity 99.7% 
among a university students sample (Deogracias et al. 2007).

Statistical Analysis

According to a well-documented dimensional approach 
(namely “broad autism phenotype”), autism is a spectrum 
disorder that ranges from people in the general population 
with low levels of autism traits to people who hold a clini-
cal diagnosis of autism (e.g., Bolton et al. 1994; Goldberg 
et al. 2005; Le Couteur et al. 1996; Murphy et al. 2000; 
Pickles et al. 2000; Piven et al. 1997; Szatmari et al. 2000). 
Therefore, in the current study all participants were included 
in the analyses described below, independently on whether 
they reported possession of a formal diagnosis or not (please 
see the Supplementary Material for the results of the main 
analyses of the current study, when autistic participants were 
excluded). An alpha level of .05 was used to determine sta-
tistical significance.

To examine the relations among autism traits, recalled 
childhood crossgender identity/behaviour, current gender 
dysphoric traits, and mentalising, a series of zero-order cor-
relations was conducted involving scores on the AQ, RCGI 
score, the GIDYQ, and RMIE. Following the suggestion 
of an anonymous reviewer, a series of post-hoc correlation 
analyses was conducted among AQ subscales, GIDYQ, and 
RCGI (for the results please see the Supplementary Mate-
rial). Coefficients r are reported as measures of effect size 
(≥ .10 = small effect, ≥ .30 = moderate effect, ≥ .50 = large 
effect; Cohen 1992). Furthermore, a moderation analysis 
was employed to test the hypothesis that RMIE moderates 
the predicted relation between autism traits and current gen-
der dysphoric traits. To perform this analysis we used PRO-
CESS v3.3 operated in SPSS, employing bootstrapping with 
5,000 resamples (Hayes 2018). To mitigate the potential risk 
of multicollinearity, products of interactions were mean cen-
tred prior to analysis (Dawson 2014).

In moderation analysis, it is crucial to investigate whether 
there is a significant interaction between a focal variable (F) 
and a moderator variable (M), when predicting an outcome 
(Y) variable (Hayes and Matthes 2009). In our moderation 
analysis, we examined whether there was a significant inter-
action between AQ score (F) and performance on the RMIE 
(M), when predicting current gender dysphoric traits (Y). If 
so, this result would imply that the predicted association is 
present to a lesser degree (or not at all) in participants with 
a high RMIE score than people with a low RMIE score (or 
vice versa).

According to standard practice, in order to understand 
the conditions, or else the values of the moderator under 
which the relation between a focal variable and an outcome 
variable holds its statistical significance or its effect size, 
the significant interaction should be further probed (Hayes 
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and Matthes 2009). The “gold standard” method to probe 
the source of a significant interaction effect in a moderation 
analysis, without losing power by dichotomising continu-
ous predictors is to perform simple slopes analysis (Field 
2013; Hayes and Matthes 2009). To do so, we employed 
the widely-used “pick-a-point” approach (e.g., Bauer and 
Curran 2005; Dawson and Richter 2006), which involves 
probing interactions at one standard deviation above (+1SD) 
and below (-1SD) the mean for the moderator (Aiken et al. 
1991).

In a series of exploratory analyses, we also compared the 
data from the 13 participants who reported possession of 
a formal diagnosis of autism to the data from the remain-
ing 88 non-autistic participants. To examine between-group 
(autistic/non-autistic) differences in the number of self-
reported autism traits, recalled gender dysphoric traits, 
current gender dysphoric traits, and in performance on the 
RMIE, independent samples t-tests were conducted. In cases 
when the homogeneity of variance assumption was violated 
results from the Welch’s t-test were reported (Field 2013). 
Cohen’s d values were reported as measures of effect size 
(≥ .20 = small effect, ≥ .50 = moderate effect, ≥ .80 = large 
effect; Cohen 1969). Finally, a Fisher’s exact test was also 
employed to explore the extent to which there was a sig-
nificant association between the diagnostic group (autistic/
non-autistic) and GIDYQ score (above clinical threshold/
below clinical threshold). A phi coefficient was reported as 
measure of effect size. Its values fall between zero and one 
and is interpreted as coefficient r.

Results

Table 1 presents the results from the correlation analyses 
conducted to examine the relations among autism traits, 
recalled childhood crossgender identity/behaviour, current 
gender dysphoric traits, and mentalising.

As predicted, AQ score was negatively and significantly 
correlated with both RCGI and GIDYQ mean score (i.e., 
the more autism traits, the more recalled and current gender 
dysphoric traits). Furthermore, RMIE score was positively 
and significantly correlated with RCGI score (i.e., the poorer 
the RMIE performance, the more the recalled gender dys-
phoric traits), but this was the only association that lost its 
significance when participants who reported a formal diag-
nosis of autism were excluded from the analysis (for more 
information please see the Supporting Material). There was 
also a large and significant positive correlation between 
performance on the RMIE task and GIDYQ score (i.e., the 
poorer the RMIE performance, the more the current gender 
dysphoric traits).

Next, we examined whether the association between 
AQ total score and GIDYQ mean score was moderated by 
performance on the RMIE task. The overall model of AQ 
score, RMIE score, and their interaction was significant, F(3, 
97) = 42.51, p < .001, R2 = .57, and the interaction added 
R2 = .04 above the main effects. AQ score negatively pre-
dicted GIDYQ, b = − .03, t(97) = − 3.72, p < .001 and per-
formance on RMIE positively predicted GIDYQ, b = .06, 
t(97) = 8.78, p < .001. As expected, the interaction between 
AQ and RMIE also predicted GIDYQ, b = .003, t(97) = 2.94, 
p = .004, indicating that mentalising moderated significantly 
the relation between autism traits and current gender dys-
phoric traits. Figure 1 depicts the effect of interaction on 
GIDYQ.

Simple slopes analysis showed that when performance 
on RMIE was low (−1SD), AQ score predicted negatively 
and significantly current gender dysphoric traits, b = − .05, 
t(97) = − 4.02, p < .001, whereas, when it was high (+1SD), 
AQ score did not predict current gender dysphoric traits sig-
nificantly, b = − .004, t(97) = − .49, p = .625.

Table 1  Bivariate correlations among AQ, GIDYQ, RCGI, and RMIE

N = 101
AQ autism-spectrum quotient, GIDYQ Gender Identity/Gender Dys-
phoria Questionnaire (low scores = more gender dysphoric traits), 
RCGI the Recalled Childhood Gender Identity/Gender Role Ques-
tionnaire (low scores = more childhood crossgender identity), RMIE 
reading the mind in the eyes task
*p < .05 (one-tailed), **p < .01, ***p < .001

Variables 1 2 3 4

1. AQ –
2. GIDYQ − .32** –
3. RCGI − .33** .53*** –
4. RMIE − .18* .70*** .33** –

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

Low High

G
ID

YQ
 M

ea
n 

Sc
or

e

AQ Score

RMIE -1SD RMIE +1SD

Fig. 1  Regression plot showing the interaction between autism traits 
(AQ) and high/low performance on RMIE on current gender dys-
phoric traits (GIDYQ)
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Exploratory Analyses

Table  2 presents mean (SD) scores on the AQ, RCGI, 
GIDYQ, and RMIE among individuals who reported a for-
mal diagnosis of autism and those who did not.

In line with the findings from multiple previous studies, 
relative to comparison participants, autistic adults showed 
significantly higher AQ scores (in keeping with their diagno-
sis) and significantly lower RMIE scores (suggesting a men-
talising difficulty). More important for the current investiga-
tion, participants with autism showed significantly increased 
childhood crossgender identity/behaviour and current gender 
dysphoric traits than comparison participants.

Across the total sample (N = 101), there were nine partici-
pants who scored less than or equal to three on the GIDYQ, 
denoting clinically significant levels of gender dysphoria. 
Seven (77.78%) of these nine participants reported being in 
receipt of a formal diagnosis of autism (see Table 3).

A Fisher’s exact test indicated that there was a significant 
association between the diagnostic group (autistic/non-autis-
tic) and GIDYQ score (above clinical threshold/below clini-
cal threshold), p < .001, phi = – .61. The odds of denoting 
clinically significant levels of gender dysphoria were 50.17 
times (95% CI 8.49 to 296.31) greater for autistic partici-
pants compared to non-autistic participants.

Discussion

In keeping with our predictions, this study found that AQ 
score was associated significantly with both the RCGI and 
the GIDYQ score, indicating that the higher an individu-
al’s autism traits, the more their recalled crossgender iden-
tity and behaviour in childhood and the more their current 
gender dysphoric traits tended to be. To our knowledge, 
this is the first study to replicate George and Stokes (2018) 
findings of a significant relation between autism traits and 
current gender dysphoric traits in adults from the general 
population. It is also, the first study to demonstrate a link 
between autism traits and recalled crossgender identity 
and behaviour. This highlights a developmental continuity 
of the association, which is present in both children (Nab-
bijohn et al. 2018) and adults (current study and George 
and Stokes 2018). We also found that RMIE task perfor-
mance was associated significantly with both the RCGI 
and the GIDYQ score (poorer mentalising = more recalled 
childhood crossgender identity/behaviour and more cur-
rent gender dysphoric traits). Furthermore, RMIE task 
performance moderated significantly the relation between 
autism traits and current gender dysphoric traits. Specifi-
cally, only when mentalising ability was relatively low was 
there a significant association.

The results from exploratory group contrasts comple-
mented results from the main association/moderation 
analyses; participants who identified as having a diagnosis 
of autism showed significantly diminished performance 
on the RMIE task and (clinically and statistically) sig-
nificantly elevated levels of gender dysphoric traits. Of 
course, the results from these exploratory analyses should 
be treated with caution, given the small number of autism 
cases involved and the fact that participants were recruited 
via opportunity sampling, which may have biased selection 
(i.e., perhaps those individuals with autism who also had 
gender identity difficulties were attracted to take part in 
the study, given its focus).

From a theoretical perspective, the results of the current 
study come to add to the discussion on whether the link 
between autism and gender dysphoria exists purely at a 
behavioural level (Turban 2018; Turban and van Schalk-
wyk 2018). Our findings indicate that mentalising mod-
erates rather than explains the relation between autism 
traits and gender dysphoric features. As such, it could 
be argued that, in autism, a weakness in the process of 
mentalising may contribute to increased fluidity of gender 
identity. A child in whom the process of mentalising is 
diminished/atypical is likely to experience elevated feel-
ings of gender fluidity as they fail to internalise a typical 
proportion of the attributes that stereotypically define their 
biological sex. It is also possible that this child in whom 

Table 2  Means (SDs) and inferential statistics for group differences

AQ autism-spectrum quotient, GIDYQ Gender Identity/Gender Dys-
phoria Questionnaire, RCGI the Recalled Childhood Gender Identity/
Gender Role Questionnaire, RMIE reading the mind in the eyes task
a Welch’s t test

Diagnostic group Group differences

Autistic Non-autistic t p d

(n = 13) (n = 88)

AQ 24.92 (5.56) 18.88 (7.24) 2.88 .005 0.94
GIDYQ 3.27 (0.81) 4.62 (0.55) − 7.72  < .001 1.95
RCGIa 3.05 (0.37) 3.77 (0.60) − 5.97  < .001 1.45
RMIE 14.15 (7.07) 25.50 (6.52) − 5.79  < .001 1.67

Table 3  Contingency table of participants who scored either below or 
above the threshold on GIDYQ by group

N = 101
Above threshold more than three, Below threshold less than or equal 
to three

Group Gender dysphoric traits

Above threshold Below threshold

Autistic 6 (6.52%) 7 (77.78%)
Non-autistic 86 (93.48%) 2 (22.22%)
Total 92 (100%) 9 (100%)
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the experience of guilt and embarrassment is reduced will 
be less affected by societal pressures and prejudices and 
therefore less likely to desist crossgender behaviour as 
they develop crossgender interests.

Nonetheless, it is unclear whether this approach accounts 
for the conviction and conduct of those who assume gender 
roles out of keeping with their biological sex (i.e., trans-
gender individuals/individuals diagnosed with gender dys-
phoria). Could it be the case that increased autism traits in 
people with gender dysphoria reflect genuine autistic fea-
tures only when mentalising difficulties are present? This 
question remains open until directly investigated.

One thing to note here is that that participant recruit-
ment was conducted using an online platform. Although 
online studies yield results that are equivalent in terms of 
their reliability with other widely employed methods of data 
collection (e.g., Buhrmester et al. 2011), firm conclusions 
might await independent replication of the current findings 
in studies that employ multiple methodological approaches 
and sampling procedures. Moreover, future research might 
usefully examine the extent to which autism and gender dys-
phoria share underlying causes at more than one levels of 
explanation (biological, genetic, environmental), in order to 
provide insight on the extent to which there is true comor-
bidity between them (Williams and Lind 2013).

In conclusion, the current study shows for the first 
time (a) an association between autism traits and recalled 
childhood crossgender identity, (b) an association between 
gender dysphoric traits and mentalising, and (c) that the 
link between autism and current gender dysphoric traits is 
moderated by mentalising skills in the general population.

Acknowledgments The authors would like to thank all of the partici-
pants who took part in this study. Without their support, this research 
would not have been possible. This research was funded by a University 
of Kent PhD scholarship awarded to Aimilia Kallitsounaki.

Author Contributions AK and DW jointly designed the study. AK col-
lected and analysed the data. All authors contributed to the preparation 
of the manuscript and all read and approved the final manuscript.

Compliance with Ethical Standards 

Conflict of interest The authors have no conflicts of interest to declare.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

References

Aiken, L. S., West, S. G., & Reno, R. R. (1991). Multiple regression: 
Testing and interpreting interactions. Newbury Park, CA: Sage.

Akgül, G. Y., Ayaz, A. B., Yildirim, B., & Perdahli Fis, N. (2018). 
Autistic traits and executive functions in children and adoles-
cents with gender dysphoria. Journal of Sex & Marital Therapy. 
https ://doi.org/10.1080/00926 23X.2018.14374 89.

American Psychiatric Association. (2000). Diagnostic and statistical 
manual of mental disorders (4th ed., text revised). Washington, 
DC: American Psychiatric Association.

American Psychiatric Association. (2013). Diagnostic and statistical 
manual of mental disorders (5th ed.). Arlington, VA: American 
Psychiatric Publishing.

Amir, Y., & Sharon, I. (1990). Replication research: A" must" for the 
scientific advancement of psychology. Journal of Social Behavior 
and Personality, 5(4), 51–70.

Armstrong, K., & Iarocci, G. (2013). Brief report: the autism spectrum 
quotient has convergent validity with the social responsiveness 
scale in a high-functioning sample. Journal of Autism and Devel-
opmental Disorders. https ://doi.org/10.1007/s1080 3-013-1769-z.

Baird, G., Simonoff, E., Pickles, A., Chandler, S., Loucas, T., Meldrum, 
D., et al. (2006). Prevalence of disorders of the autism spectrum 
in a population cohort of children in South East Thames: The 
Special Needs and Autism Project (SNAP). Lancet. https ://doi.
org/10.1016/S0140 -6736(06)69041 -7.

Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., & Plumb, I. 
(2001a). The “Reading the Mind in the Eyes” test revised version: 
A study with normal adults, and adults with Asperger syndrome 
or high-functioning autism. Journal of Child Psychology and Psy-
chiatry. https ://doi.org/10.1111/1469-7610.00715 .

Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., & Clubley, 
E. (2001b). The autism-spectrum quotient (AQ): Evidence from 
Asperger syndrome/high-functioning autism, males and females, 
scientists and mathematicians. Journal of Autism and Develop-
mental Disorders. https ://doi.org/10.1023/A:10056 53411 471.

Bauer, D. J., & Curran, P. J. (2005). Probing interactions in fixed and 
multilevel regression: Inferential and graphical techniques. Multi-
variate Behavioral Research. https ://doi.org/10.1207/s1532 7906m 
br400 3_5.

Bishop, D. V. (2006). Developmental cognitive genetics: How psychol-
ogy can inform genetics and vice versa. The Quarterly Journal 
of Experimental Psychology. https ://doi.org/10.1080/17470 21050 
04893 72.

Bishop, D. V. (2010). Overlaps between autism and language impair-
ment: Phenomimicry or shared etiology? Behavior Genetics. https 
://doi.org/10.1007/s1051 9-010-9381-x.

Bolton, P., Macdonald, H., Pickles, A., Rios, P., Goode, S., Crowson, 
M., … Rutter, M. (1994). A case‐control family history study of 
Autism. Journal of Child Psychology and Psychiatry.https ://doi.
org/10.1111/j.1469-7610.1994.tb023 00.x

Broadbent, J., Galic, I., & Stokes, M. A. (2013). Validation of autism 
spectrum quotient adult version in an Australian sample. Autism 
Research and Treatment. https ://doi.org/10.1155/2013/98420 5.

Brunsdon, V. E., & Happé, F. (2014). Exploring the ‘fractiona-
tion’ of autism at the cognitive level. Autism. https ://doi.
org/10.1177/13623 61313 49945 6.

Buhrmester, M., Kwang, T., & Gosling, S. D. (2011). Amazon’s 
Mechanical Turk: A new source of inexpensive, yet high-qual-
ity, data? Perspectives on Psychological Science. https ://doi.
org/10.1177/17456 91610 39398 0.

Cohen, J. (1969). Statistical power analysis for the behavioural sci-
ences. San Diego, CA: Academic Press.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/0092623X.2018.1437489
https://doi.org/10.1007/s10803-013-1769-z
https://doi.org/10.1016/S0140-6736(06)69041-7
https://doi.org/10.1016/S0140-6736(06)69041-7
https://doi.org/10.1111/1469-7610.00715
https://doi.org/10.1023/A:1005653411471
https://doi.org/10.1207/s15327906mbr4003_5
https://doi.org/10.1207/s15327906mbr4003_5
https://doi.org/10.1080/17470210500489372
https://doi.org/10.1080/17470210500489372
https://doi.org/10.1007/s10519-010-9381-x
https://doi.org/10.1007/s10519-010-9381-x
https://doi.org/10.1111/j.1469-7610.1994.tb02300.x
https://doi.org/10.1111/j.1469-7610.1994.tb02300.x
https://doi.org/10.1155/2013/984205
https://doi.org/10.1177/1362361313499456
https://doi.org/10.1177/1362361313499456
https://doi.org/10.1177/1745691610393980
https://doi.org/10.1177/1745691610393980


4155Journal of Autism and Developmental Disorders (2020) 50:4148–4157 

1 3

Cohen, J. (1992). Statistical power analysis. Current Directions in 
Psychological Science. https ://doi.org/10.1111/1467-8721.ep107 
68783 .

Constantino, J. N., & Todd, R. D. (2003). Autistic traits in the general 
population: A twin study. Archives of General Psychiatry. https 
://doi.org/10.1001/archp syc.60.5.524.

Dawson, J. F. (2014). Moderation in management research: What, why, 
when, and how. Journal of Business and Psychology. https ://doi.
org/10.1007/s1086 9-013-9308-7.

Dawson, J. F., & Richter, A. W. (2006). Probing three-way interac-
tions in moderated multiple regression: Development and appli-
cation of a slope difference test. Journal of Applied Psychology. 
https ://doi.org/10.1037/0021-9010.91.4.917.

De Vries, A. L., Noens, I. L., Cohen-Kettenis, P. T., van Berckelaer-
Onnes, I. A., & Doreleijers, T. A. (2010). Autism spectrum dis-
orders in gender dysphoric children and adolescents. Journal of 
Autism and Developmental Disorders. https ://doi.org/10.1007/
s1080 3-010-0935-9.

Dehning, S., Girma, E., Gasperi, S., Meyer, S., Tesfaye, M., & 
Siebeck, M. (2012). Comparative cross-sectional study of 
empathy among first year and final year medical students in 
Jimma University, Ethiopia: Steady state of the heart and 
opening of the eyes. BMC Medical Education. https ://doi.
org/10.1186/1472-6920-12-34.

Deogracias, J. J., Johnson, L. L., Meyer-Bahlburg, H. F., Kessler, S. J., 
Schober, J. M., & Zucker, K. J. (2007). The gender identity/gender 
dysphoria questionnaire for adolescents and adults. Journal of Sex 
Research, doi, 10(1080/00224490701), 586730.

Ehrensaft, D. (2018). Double helix rainbow kids. Journal of Autism 
and Developmental Disorders. https ://doi.org/10.1007/s1080 
3-018-3716-5.

Fernández-Abascal, E. G., Cabello, R., Fernández-Berrocal, P., & 
Baron-Cohen, S. (2013). Test-retest reliability of the ‘Reading 
the Mind in the Eyes’ test: A one-year follow-up study. Molecular 
Autism. https ://doi.org/10.1186/2040-2392-4-33.

Field, A. (2013). Discovering statistics using IBM SPSS statistics. 
London: Sage.

George, R., & Stokes, M. A. (2018). Gender identity and sexual 
orientation in autism spectrum disorder. Autism. https ://doi.
org/10.1177/13623 61317 71458 7.

Glidden, D., Bouman, W. P., Jones, B. A., & Arcelus, J. (2016). Gender 
dysphoria and autism spectrum disorder: A systematic review of 
the literature. Sexual Medicine Reviews. https ://doi.org/10.1016/j.
sxmr.2015.10.003.

Gliga, T., Senju, A., Pettinato, M., Charman, T., & Johnson, M. H. 
(2014). Spontaneous belief attribution in younger siblings of chil-
dren on the autism spectrum. Developmental Psychology. https ://
doi.org/10.1037/a0034 146.

Goldberg, W. A., Jarvis, K. L., Osann, K., Laulhere, T. M., Straub, C., 
Thomas, E., ... Spence, M. A. (2005). Brief report: Early social 
communication behaviors in the younger siblings of children with 
autism. Journal of Autism and Developmental Disorders.https ://
doi.org/10.1007/s1080 3-005-0009-6

Hayes, A. F. (2018). Introduction to mediation, moderation, and condi-
tional process analysis: A regression-based approach. New York: 
Guilford Press.

Hayes, A. F., & Matthes, J. (2009). Computational procedures for 
probing interactions in OLS and logistic regression: SPSS and 
SAS implementations. Behavior Research Methods. https ://doi.
org/10.3758/BRM.41.3.924.

Heylens, G., Aspeslagh, L., Dierickx, J., Baetens, K., Van Hoorde, 
B., De Cuypere, G., et al. (2018). The co-occurrence of gender 
dysphoria and autism spectrum disorder in adults: An analysis 
of cross-sectional and clinical chart data. Journal of Autism 
and Developmental Disorders. https ://doi.org/10.1007/s1080 
3-018-3480-6.

Hobson, R. P., Chidambi, G., Lee, A., & Meyer, J. (2006). Foundations 
for self-awareness: An exploration through autism. Monographs 
of the Society for Research in Child Development, 71(2), vii–166.

Ingersoll, B., Hopwood, C. J., Wainer, A., & Donnellan, M. B. (2011). 
A comparison of three self-report measures of the broader autism 
phenotype in a non-clinical sample. Journal of Autism and Devel-
opmental Disorders. https ://doi.org/10.1007/s1080 3-011-1192-2.

Jacobs, L. A., Rachlin, K., Erickson-Schroth, L., & Janssen, A. (2014). 
Gender dysphoria and co-occurring autism spectrum disorders: 
Review, case examples, and treatment considerations. LGBT 
Health. https ://doi.org/10.1089/lgbt.2013.0045.

Janssen, A., Huang, H., & Duncan, C. (2016). Gender variance 
among youth with autism spectrum disorders: A retrospec-
tive chart review. Transgender Health. https ://doi.org/10.1089/
trgh.2015.0007.

John, L. K., Loewenstein, G., & Prelec, D. (2012). Measuring the prev-
alence of questionable research practices with incentives for truth 
telling. Psychological Science. https ://doi.org/10.1177/09567 
97611 43095 3.

Jones, C. R., Simonoff, E., Baird, G., Pickles, A., Marsden, A. J., Tre-
gay, J., ... Charman, T. (2018). The association between theory of 
mind, executive function, and the symptoms of autism spectrum 
disorder. Autism Research.https ://doi.org/10.1002/aur.1873

Jones, R. M., Wheelwright, S., Farrell, K., Martin, E., Green, R., Di 
Ceglie, D., et al. (2012). Brief report: Female-to-male transsexual 
people and autistic traits. Journal of Autism and Developmental 
Disorders. https ://doi.org/10.1007/s1080 3-011-1227-8.

Kelley, E., Paul, J. J., Fein, D., & Naigles, L. R. (2006). Residual 
language deficits in optimal outcome children with a history of 
autism. Journal of Autism and Developmental Disorders. https ://
doi.org/10.1007/s1080 3-006-0111-4.

Kohlberg, L. A. (1966). A cognitive developmental analysis of chil-
dren’s sex role concepts and attitudes. In E. C. Maccoby (Ed.), The 
development of sex differences (pp. 82–173). Stanford: Stanford 
University Press.

Kühberger, A., Fritz, A., & Scherndl, T. (2014). Publication bias in 
psychology: A diagnosis based on the correlation between effect 
size and sample size. PLoS ONE. https ://doi.org/10.1371/journ 
al.pone.01058 25.

Le Couteur, A., Bailey, A., Goode, S., Pickles, A., Gottesman, I., Rob-
ertson, S., et al. (1996). A broader phenotype of autism: the clini-
cal spectrum in twins. Journal of Child Psychology and Psychia-
try. https ://doi.org/10.1111/j.1469-7610.1996.tb014 75.x.

Makel, M. C., Plucker, J. A., & Hegarty, B. (2012). Replications in 
psychology research how often do they really occur? Perspec-
tives on Psychological Science. https ://doi.org/10.1177/17456 
91612 46068 8.

Masicampo, E. J., & Lalande, D. R. (2012). A peculiar prevalence of 
p values just below.05. The Quarterly Journal of Experimental 
Psychology. https ://doi.org/10.1080/17470 218.2012.71133 5.

May, T., Pang, K., & Williams, K. J. (2017). Gender variance in chil-
dren and adolescents with autism spectrum disorder from the 
National Database for Autism Research. International Journal of 
Transgenderism. https ://doi.org/10.1080/15532 739.2016.12419 
76.

Murphy, M., Bolton, P. F., Pickles, A., Fombonne, E., Piven, J., & 
Rutter, M. (2000). Personality traits of the relatives of autistic 
probands. Psychological Medicine, 30, 1411–1424.

Nabbijohn, A. N., van der Miesen, A. I., Santarossa, A., Peragine, 
D., de Vries, A. L., Popma, A., ... VanderLaan, D. P. (2018). 
Gender variance and the autism spectrum: An examination of 
children ages 6–12 years. Journal of Autism and Developmental 
Disorders.https ://doi.org/10.1007/s1080 3-018-3843-z

Nicholson, T., Williams, D., Carpenter, K., & Kallitsounaki, A. (2019). 
Interoception is impaired in children, but not adults, with autism 

https://doi.org/10.1111/1467-8721.ep10768783
https://doi.org/10.1111/1467-8721.ep10768783
https://doi.org/10.1001/archpsyc.60.5.524
https://doi.org/10.1001/archpsyc.60.5.524
https://doi.org/10.1007/s10869-013-9308-7
https://doi.org/10.1007/s10869-013-9308-7
https://doi.org/10.1037/0021-9010.91.4.917
https://doi.org/10.1007/s10803-010-0935-9
https://doi.org/10.1007/s10803-010-0935-9
https://doi.org/10.1186/1472-6920-12-34
https://doi.org/10.1186/1472-6920-12-34
https://doi.org/10.1007/s10803-018-3716-5
https://doi.org/10.1007/s10803-018-3716-5
https://doi.org/10.1186/2040-2392-4-33
https://doi.org/10.1177/1362361317714587
https://doi.org/10.1177/1362361317714587
https://doi.org/10.1016/j.sxmr.2015.10.003
https://doi.org/10.1016/j.sxmr.2015.10.003
https://doi.org/10.1037/a0034146
https://doi.org/10.1037/a0034146
https://doi.org/10.1007/s10803-005-0009-6
https://doi.org/10.1007/s10803-005-0009-6
https://doi.org/10.3758/BRM.41.3.924
https://doi.org/10.3758/BRM.41.3.924
https://doi.org/10.1007/s10803-018-3480-6
https://doi.org/10.1007/s10803-018-3480-6
https://doi.org/10.1007/s10803-011-1192-2
https://doi.org/10.1089/lgbt.2013.0045
https://doi.org/10.1089/trgh.2015.0007
https://doi.org/10.1089/trgh.2015.0007
https://doi.org/10.1177/0956797611430953
https://doi.org/10.1177/0956797611430953
https://doi.org/10.1002/aur.1873
https://doi.org/10.1007/s10803-011-1227-8
https://doi.org/10.1007/s10803-006-0111-4
https://doi.org/10.1007/s10803-006-0111-4
https://doi.org/10.1371/journal.pone.0105825
https://doi.org/10.1371/journal.pone.0105825
https://doi.org/10.1111/j.1469-7610.1996.tb01475.x
https://doi.org/10.1177/1745691612460688
https://doi.org/10.1177/1745691612460688
https://doi.org/10.1080/17470218.2012.711335
https://doi.org/10.1080/15532739.2016.1241976
https://doi.org/10.1080/15532739.2016.1241976
https://doi.org/10.1007/s10803-018-3843-z


4156 Journal of Autism and Developmental Disorders (2020) 50:4148–4157

1 3

spectrum disorder. Journal of Autism and Developmental Disor-
ders. https ://doi.org/10.1007/s1080 3-019-04079 -w.

Nicholson, T. M., Williams, D. M., Grainger, C., Christensen, J. F., 
Calvo-Merino, B., & Gaigg, S. B. (2018). Interoceptive impair-
ments do not lie at the heart of autism or alexithymia. Journal of 
Abnormal Psychology. https ://doi.org/10.1037/abn00 00370 .

Nobili, A., Glazebrook, C., Bouman, W. P., Glidden, D., Baron-Cohen, 
S., Allison, C., ... Arcelus, J. (2018). Autistic traits in treatment-
seeking transgender adults. Journal of Autism and Developmental 
Disorders.https ://doi.org/10.1007/s1080 3-018-3557-2

Pashler, H., & Wagenmakers, E. J. (2012). Editors’ introduction to the 
special section on replicability in psychological science: A crisis 
of confidence? Perspectives on Psychological Science. https ://doi.
org/10.1177/17456 91612 46525 3.

Pickles, A., Starr, E., Kazak, S., Bolton, P., Papanikolaou, K., Bailey, 
A., ... Rutter, M. (2000). Variable expression of the autism broader 
phenotype: Findings from extended pedigrees. The Journal of Child 
Psychology and Psychiatry and Allied Disciplines, 41, 491–502

Piven, J., Palmer, P., Landa, R., Santangelo, S., Jacobi, D., & Childress, 
D. (1997). Personality and language characteristics in parents 
from multiple-incidence autism families. American Journal of 
Medical Genetics. https ://doi.org/10.1002/(SICI)1096-8628(19970 
725)74:4%3c398 :AID-AJMG1 1%3e3.0.CO;2-D.

Premack, D., & Woodruff, G. (1978). Does the chimpanzee have a theory 
of mind? Behavioral and Brain Sciences. https ://doi.org/10.1017/
S0140 525X0 00765 12.

Rizzo, M. T., & Killen, M. (2018). Theory of mind is related to children’s 
resource allocations in gender stereotypic contexts. Developmental 
Psychology. https ://doi.org/10.1037/dev00 00439 .

Ronald, A., Happé, F., Price, T. S., Baron-Cohen, S., & Plomin, R. 
(2006). Phenotypic and genetic overlap between autistic traits at the 
extremes of the general population. Journal of the American Acad-
emy of Child & Adolescent Psychiatry. https ://doi.org/10.1097/01.
chi.00002 30165 .54117 .41.

Ruzich, E., Allison, C., Smith, P., Watson, P., Auyeung, B., Ring, H., 
et al. (2015). Measuring autistic traits in the general population: A 
systematic review of the Autism-Spectrum Quotient (AQ) in a non-
clinical population sample of 6,900 typical adult males and females. 
Molecular Autism. https ://doi.org/10.1186/2040-2392-6-2.

Schurz, M., Radua, J., Aichhorn, M., Richlan, F., & Perner, J. (2014). 
Fractionating theory of mind: a meta-analysis of functional brain 
imaging studies. Neuroscience & Biobehavioral Reviews. https ://
doi.org/10.1016/j.neubi orev.2014.01.009.

Simonoff, E., Pickles, A., Charman, T., Chandler, S., Loucas, T., & Baird, 
G. (2008). Psychiatric disorders in children with autism spectrum 
disorders: Prevalence, comorbidity, and associated factors in a 
population-derived sample. Journal of the American Academy of 
Child & Adolescent Psychiatry. https ://doi.org/10.1097/CHI.0b013 
e3181 79964 f.

Singh, D., Deogracias, J. J., Johnson, L. L., Bradley, S. J., Kibblewhite, 
S. J., Owen-Anderson, A., ... Zucker, K. J. (2010). The gender 
identity/gender dysphoria questionnaire for adolescents and adults: 
Further validity evidence. Journal of Sex Research.https ://doi.
org/10.1080/00224 49090 28987 28

Stagg, S. D., & Vincent, J. (2019). Autistic traits in individuals self-defin-
ing as transgender or nonbinary. European Psychiatry. https ://doi.
org/10.1016/j.eurps y.2019.06.003.

Strang, J. F., Janssen, A., Tishelman, A., Leibowitz, S. F., Kenworthy, 
L., McGuire, J. K., ... Caplan, R. (2018). Revisiting the link: Evi-
dence of the rates of autism in studies of gender diverse individu-
als, Journal of the American Academy of Child and Adolescent 
Psychiatry.https ://doi.org/10.1016/j.jaac.2018.04.023

Strang, J. F., Kenworthy, L., Dominska, A., Sokoloff, J., Kenealy, L. 
E., Berl, M., ... Luong-Tran, C. (2014). Increased gender variance 
in autism spectrum disorders and attention deficit hyperactivity 

disorder. Archives of Sexual Behavior,https ://doi.org/10.1007/s1050 
8-014-0285-3

Szatmari, P., MacLean, J. E., Jones, M. B., Bryson, S. E., Zwaigen-
baum, L., Bartolucci, G., ... Tuff, L. (2000). The familial aggrega-
tion of the lesser variant in biological and nonbiological relatives 
of PDD probands: A family history study. The Journal of Child 
Psychology and Psychiatry and Allied Disciplines.https ://doi.
org/10.1111/1469-7610.00644 

Trautner, H. M., Gervai, J., & Németh, R. (2003). Appearance–reality 
distinction and development of gender constancy understanding in 
children. International Journal of Behavioral Development. https ://
doi.org/10.1080/01650 25024 40003 62.

Turban, J. L. (2018). Potentially reversible social deficits among transgen-
der youth. Journal of Autism and Developmental Disorders. https ://
doi.org/10.1007/s1080 3-018-3603-0.

Turban, J. L., & van Schalkwyk, G. I. (2018). “Gender dysphoria” and 
autism spectrum disorder: Is the link real? Journal of the Ameri-
can Academy of Child & Adolescent Psychiatry. https ://doi.
org/10.1016/j.jaac.2017.08.017.

van der Miesen, A. I. R., Cohen-Kettenis, P. T., & de Vries, A. L. C. 
(2018a). Is there a link between gender dysphoria and autism spec-
trum disorder? Journal of the American Academy of Child & Ado-
lescent Psychiatry. https ://doi.org/10.1016/j.jaac.2018.04.022.

van der Miesen, A. I., de Vries, A. L., Steensma, T. D., & Hartman, C. A. 
(2018b). Autistic symptoms in children and adolescents with gender 
dysphoria. Journal of Autism and Developmental Disorders. https ://
doi.org/10.1007/s1080 3-017-3417-5.

van der Miesen, A. I., Hurley, H., Bal, A. M., & de Vries, A. L. (2018c). 
Prevalence of the wish to be of the opposite gender in adolescents 
and adults with autism spectrum disorder. Archives of Sexual Behav-
ior. https ://doi.org/10.1007/s1050 8-018-1218-3.

Van Der Miesen, A. I., Hurley, H., & De Vries, A. L. (2016). Gen-
der dysphoria and autism spectrum disorder: A narrative review. 
International Review of Psychiatry. https ://doi.org/10.3109/09540 
261.2015.11111 99.

Voracek, M., & Dressler, S. G. (2006). Lack of correlation between digit 
ratio (2D: 4D) and Baron-Cohen’s “Reading the Mind in the Eyes” 
test, empathy, systemising, and autism-spectrum quotients in a gen-
eral population sample. Personality and Individual Differences. https 
://doi.org/10.1016/j.paid.2006.06.009.

Williams, D. (2017). Comorbidity. In D. M. Williams & L. Centifanti 
(Eds.), Wiley handbook of developmental psychopathology (pp. 
273–285). Oxford: Wiley.

Williams, D. M., Bergström, Z., & Grainger, C. (2018a). Metacognitive 
monitoring and the hypercorrection effect in autism and the gen-
eral population: Relation to autism (-like) traits and mindreading. 
Autism. https ://doi.org/10.1177/13623 61316 68017 8.

Williams, D., Botting, N., & Boucher, J. (2008). Language in autism and 
specific language impairment: Where are the links? Psychological 
Bulletin. https ://doi.org/10.1037/a0013 743.

Williams, D., & Lind, S. (2013). Comorbidity and diagnosis of develop-
mental disorders: What we know and what we need to know. In C. 
Marshall (Ed.), Current issues in developmental psychology (pp. 
19–45). Hove: Psychology Press.

Williams, D. M., Nicholson, T., & Grainger, C. (2018b). The self-refer-
ence effect on perception: Undiminished in adults with autism and 
no relation to autism traits. Autism Research. https ://doi.org/10.1002/
aur.1891.

Williams, D. M., Nicholson, T., Grainger, C., Lind, S. E., & Carruthers, 
P. (2018c). Can you spot a liar? Deception, mindreading, and the 
case of autism spectrum disorder. Autism Research. https ://doi.
org/10.1002/aur.1962.

Woodbury-Smith, M. R., Robinson, J., Wheelwright, S., & Baron-
Cohen, S. (2005). Screening adults for Asperger syndrome using 
the AQ: A preliminary study of its diagnostic validity in clinical 

https://doi.org/10.1007/s10803-019-04079-w
https://doi.org/10.1037/abn0000370
https://doi.org/10.1007/s10803-018-3557-2
https://doi.org/10.1177/1745691612465253
https://doi.org/10.1177/1745691612465253
https://doi.org/10.1002/(SICI)1096-8628(19970725)74:4%3c398:AID-AJMG11%3e3.0.CO;2-D
https://doi.org/10.1002/(SICI)1096-8628(19970725)74:4%3c398:AID-AJMG11%3e3.0.CO;2-D
https://doi.org/10.1017/S0140525X00076512
https://doi.org/10.1017/S0140525X00076512
https://doi.org/10.1037/dev0000439
https://doi.org/10.1097/01.chi.0000230165.54117.41
https://doi.org/10.1097/01.chi.0000230165.54117.41
https://doi.org/10.1186/2040-2392-6-2
https://doi.org/10.1016/j.neubiorev.2014.01.009
https://doi.org/10.1016/j.neubiorev.2014.01.009
https://doi.org/10.1097/CHI.0b013e318179964f
https://doi.org/10.1097/CHI.0b013e318179964f
https://doi.org/10.1080/00224490902898728
https://doi.org/10.1080/00224490902898728
https://doi.org/10.1016/j.eurpsy.2019.06.003
https://doi.org/10.1016/j.eurpsy.2019.06.003
https://doi.org/10.1016/j.jaac.2018.04.023
https://doi.org/10.1007/s10508-014-0285-3
https://doi.org/10.1007/s10508-014-0285-3
https://doi.org/10.1111/1469-7610.00644
https://doi.org/10.1111/1469-7610.00644
https://doi.org/10.1080/01650250244000362
https://doi.org/10.1080/01650250244000362
https://doi.org/10.1007/s10803-018-3603-0
https://doi.org/10.1007/s10803-018-3603-0
https://doi.org/10.1016/j.jaac.2017.08.017
https://doi.org/10.1016/j.jaac.2017.08.017
https://doi.org/10.1016/j.jaac.2018.04.022
https://doi.org/10.1007/s10803-017-3417-5
https://doi.org/10.1007/s10803-017-3417-5
https://doi.org/10.1007/s10508-018-1218-3
https://doi.org/10.3109/09540261.2015.1111199
https://doi.org/10.3109/09540261.2015.1111199
https://doi.org/10.1016/j.paid.2006.06.009
https://doi.org/10.1016/j.paid.2006.06.009
https://doi.org/10.1177/1362361316680178
https://doi.org/10.1037/a0013743
https://doi.org/10.1002/aur.1891
https://doi.org/10.1002/aur.1891
https://doi.org/10.1002/aur.1962
https://doi.org/10.1002/aur.1962


4157Journal of Autism and Developmental Disorders (2020) 50:4148–4157 

1 3

practice. Journal of Autism and Developmental Disorders. https ://
doi.org/10.1007/s1080 3-005-3300-7.

Zmyj, N., & Bischof-Köhler, D. (2015). The development of gender con-
stancy in early childhood and its relation to time comprehension and 
false belief understanding. Journal of Cognition and Development. 
https ://doi.org/10.1080/15248 372.2013.82488 1

Zucker, K. J., Mitchell, J. N., Bradley, S. J., Tkachuk, J., Cantor, J. M., & 
Allin, S. M. (2006). The recalled childhood gender identity/gender 

role questionnaire: Psychometric properties. Sex Roles. https ://doi.
org/10.1007/s1119 9-006-9019-x.  

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s10803-005-3300-7
https://doi.org/10.1007/s10803-005-3300-7
https://doi.org/10.1080/15248372.2013.824881
https://doi.org/10.1007/s11199-006-9019-x
https://doi.org/10.1007/s11199-006-9019-x

	Mentalising Moderates the Link between Autism Traits and Current Gender Dysphoric Features in Primarily Non-autistic, Cisgender Individuals
	Abstract
	Method
	Participants and Procedure
	Measures
	Autism-Spectrum Quotient
	Reading the Mind in the Eyes
	The Recalled Childhood Gender IdentityGender Role Questionnaire
	Gender IdentityGender Dysphoria Questionnaire for Adolescents and Adults

	Statistical Analysis

	Results
	Exploratory Analyses

	Discussion
	Acknowledgments 
	References




