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Abstract

In recent decades, autism spectrum disorder (ASD) has sparked growing interest within the scientific
community, not only due to its clinical complexity, but also because of the social, educational, and
diagnostic implications it entails. At the same time, the rise in diagnoses has led to greater collective
awareness, while also highlighting a series of unresolved issues, particularly regarding gender
differences in how the disorder presents. Numerous studies emphasize that ASD may appear more
subtly in girls and women, often masked by social adaptation strategies - known as “camouflaging” -
which make timely and accurate diagnosis more challenging. Moreover, the self-reported diagnostic
experiences of many women - and the frequent lack of recognition or delayed identification of their
condition - has raised the following research question: are there potential gender biases in diagnostic
processes, such that cultural and social expectations toward women, often seen as more empathetic or
socially competent, might lead clinicians to underestimate or misinterpret ASD symptoms in females?
The aim of this research - born from a collaboration between the Departments of Neuroscience and
Neuropsychology and Special Education at the University of Verona - is to explore the role of potential
gender biases in autism diagnosis. This is achieved through an experimental survey conducted with a
sample of professionals in the clinical and psychoeducational fields: around one hundred practitioners
responded to the survey, all of whom are involved in making diagnostic assessments within public or
affiliated private healthcare services. Using a methodology based on diagnostic vignettes, the research
seeks to understand whether - and how - the gender of the subject described in the vignettes influences
the recognition of the disorder. The items were selected so that the presence of ASD was equally
distributed between male and female subjects. The diagnostic responses from professionals showed a
result of approximately 68% male and 32% female identifications, confirming the presence of diagnostic
biases. This initial finding prompts further reflection: how can we improve the quality and fairness of
diagnoses by fostering greater awareness of the implicit factors that may interfere with evaluative
processes?
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1 INTRODUCTION

«‘We can turn to page seven,’ says the psychologist. | flip through the pages resting on my lap. There,
at the bottom of the page, it reads: ‘autism without accompanying intellectual disability and impairment
of linguistic ability, level 1’ [...]. | read that | meet all seven diagnostic criteria for what, until not long ago,
was called Asperger’s syndrome. Thoroughly, it seems [...]. The report we’re reviewing together also
includes a summary of my psychiatric history: it's intended for other psychiatrists I might come into
contact within the future—but that won’t happen! | will no longer have contact with a psychiatrist. This is
the end! My past unfolds: it’s like watching a movie with an unexpected twist at the end: a revelation that
overturns everything | thought | knew [...]. There they are, lined up one by one over the years: the signs
have always been there. I've always known | was autistic, and yet | had no idea.» (Térnvall, 2023)

This quote is from Swedish journalist Clara Térnvall, and it opens her autobiographical account
Autistiche. Donne nello spettro (“Autistic Women. On the Spectrum”). Her words strikingly resemble the
narratives collected by some of our students at the University of Verona, following lectures that
addressed ASD in adulthood. “Professor, I'm like that too..!”: at first, we thought it might be a case of
autosuggestion, given how engaged some of those sessions were. Within just a few days, these same
students came to our office with a Level 1 autism diagnosis, issued by the national health service
relatively recently, along with the full history of previous misdiagnoses: anxiety disorders, obsessive-
compulsive disorders, eating disorders, ADHD, and more. We were already familiar, at least
theoretically, with the phenomenon of “masking” in high-functioning autism - especially among women -
starting with the early reports by Lorna Wing in 1981. In those accounts, male and - above all - female
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individuals used strategies to learn social rules or behaviors through television programs or books, a
kind of “pretending to be normal” that made diagnosis more difficult (Wing, 1981). More recent
contributions define “masking” as the adoption of conscious or unconscious strategies (either
deliberately learned or spontaneously developed) to minimize the emergence of autistic traits in social
contexts. Examples include mimicking the facial expressions of the person one is interacting with
(whether consciously or unconsciously), forcing eye contact, and suppressing conversations about
personal interests (Hull, Petrides, & William, 2020). Naively, we had assumed this was a relatively rare
phenomenon, an assumption that led to our first bias: “It couldn’t happen to us, here!” Instead, the
detailed accounts from female students who approached us after lectures - passionate and painful
narratives of their personal odysseys through various healthcare services, complete with evaluation
reports and numerous misdiagnoses received over the years - and the clinical insights shared by our
colleague, psychotherapist G. Tenci, prompted us to deepen our research into female autism and the
potential gender biases in diagnosis.

Historically, ASD has been viewed as a predominantly male condition, with male-to-female ratios of 4:1,
and in some cases even as high as 7:1. However, more recent findings suggest that the gender
discrepancy may be smaller than previously thought, and in some samples, even equal. Among children,
ratios as low as 3:1 have been reported, and they may be even lower among adults (D'Mello, Frosch,
Li, Cardinaux, & Gabrieli, 2022). Autistic women may also mask or camouflage their symptoms: they
are sometimes misdiagnosed due to co-occurring conditions and, as a result, tend to receive a diagnosis
later in life. Perceptual biases about autism, both in clinical and social contexts, along with sex-related
phenotypic differences, influence how diagnostic tools are interpreted and applied. One example is the
ADOS (Autism Diagnostic Observation Schedule), which is used to confirm diagnoses and to exclude
individuals who do not meet the specific criteria for autism. Specifically, these tools are sometimes used
even when an individual has already received a diagnosis from professionals within a community, relying
solely on objective measures and score thresholds, while excluding clinical judgment. Clearly, this
approach diverges from the more common diagnostic practices within the community, where a variety
of tools are employed - including clinical interviews, behavioral observations, parent reports, medical
history - and empirical criteria such as those defined in the DSM-5 and ICD-11 are not overlooked.
These practical and conceptual differences between community-based diagnosis and diagnosis
confirmed through tools like the ADOS can lead to significant discrepancies. Moreover, the fact that
women often score lower on diagnostic instruments such as the ADOS may result in their greater
exclusion from research participation, thereby reinforcing a distorted and limited view of autism,
particularly in relation to female diagnosis. In this regard, the study conducted by D’Mello and colleagues
in 2022 was the first to empirically assess the use of community-based diagnosis: the findings led to a
more balanced distribution between males and females, whereas the use of diagnostic tools like the
ADOS disproportionately excluded females. This suggests that current procedures may contribute to
the underrepresentation of women in autism research. It would therefore be advisable for diagnostic
tools to be used alongside clinical evaluation, as overly rigid thresholds tend to exclude the female
population, and confirmatory diagnostic instruments may not always be accurate. Such an approach
could be crucial in increasing the representation of women in autism research. The small size of female
samples makes it difficult to conduct a comprehensive study of autism in women. This phenomenon
perpetuates the notion that autism is a male disorder and limits scientific investigations, thereby creating
a cycle of exclusion: since this imbalance influences future research and the development of diagnostic
tools (D'Mello, Frosch, Li, Cardinaux, & Gabrieli, 2022).

Behaviors traditionally attributed to women often contrast with traits commonly associated with autism,
and the language used to describe ASD is shaped by gender expectations. There is a tendency to
assume that women are more emotionally expressive and socially motivated than men: an idea that
clearly conflicts with typical characteristics of autism. These stereotypes can create systemic barriers
that prevent girls from being recognized as autistic by parents, teachers, and peers, compared to boys.
Healthcare professionals often downplay or misinterpret autistic traits in women, attributing them instead
to other conditions such as depression. Gender stereotypes about autism are reinforced by media
portrayals, where autistic characters are predominantly male (such as those in The Curious Incident of
the Dog in the Night-Time, Rain Man, The Big Bang Theory, and Atypical) and contribute to perpetuating
stereotypical ideas about autism. These representations shape public perceptions, especially among
those without personal experience of autism, thereby reinforcing biased attitudes. Moreover, the media
tend to depict only extreme forms of autism, overlooking subtler manifestations that may lead to missed
diagnoses, particularly among women. As a result, the public forms a stereotyped view of individuals
with ASD, based largely on male representations (Brickhill, Atherton, Piovesan, & Cross, 2023).

1648



Autism should not be considered a “disease”; rather, it is the result of atypical brain development during
an immature phase. The diagnosis of autism is not based on a single biological cause, and the etiologies
that can be identified are varied, though rare. Autism is a distinct behavioral syndrome, with many known
causes and others still unknown. It presents a wide range of severity and is defined dimensionally, meaning
it has no clear boundaries but spans from typical functioning to manifestations of severe intellectual
disability, accompanied by signs of brain dysfunction. Individuals with autism are not “ill” or “fragile,” nor
are they “emotionally disturbed,” despite the behavioral nature of many of their symptoms (Rapin &
Tuchman, 2008). In the case of adult women with autism and without intellectual disability - in addition to
our students, we have had the opportunity to hear the stories of adult women, mothers, and accomplished
professionals - the autistic symptomatology is even more subtle and complex, and as such, easily mistaken
for other conditions that may mislead clinicians tasked with evaluation. With this awareness, we initiated
the present research project, aimed at assessing potential diagnostic gender biases among professionals
and identifying possible distortions within the diagnostic tools currently in use.

2 METHODOLOGY

2.1 Research Hypothesis and Design

The study aims to investigate whether bias exists among clinicians that could influence diagnostic
evaluation. Specifically, the objective is to analyze whether such bias emerges in the assessment of
illustrative case vignettes, using a sample of professionals to examine how gender variables may affect
diagnosis. This approach will provide insight into how clinicians perceive the characteristics of a disorder
in women compared to men, even when similar symptoms are presented. The analysis of these
vignettes therefore offers an opportunity to explore, in a more controlled manner, how clinicians respond
to cases of autism when gender is introduced as a discriminating factor. We have investigated two
hypotheses: if there is a gender-bias in the evaluation of ASD vignettes, and if the self-reported
experience in investigating ASD will modulate the male-to-female (m:f) ratio.

2.2 Instruments and Materials

The entire experimental procedure was conducted online. Participants received a link to the
questionnaire via email and completed it directly on the Qualtrics platform. The instrument was
developed by Lucrezia Vittoria Raneri, a graduating student, in collaboration with Dr. Giovanna Tenci,
psychologist at the community-based therapeutic service “Opificio dei Sensi” in Verona. The
questionnaire consisted of a total of 36 vignettes: 15 depicting cases of high-functioning autism spectrum
disorder (ASD) in females, 15 depicting cases of high-functioning ASD in males, and 6 control vignettes
describing other psychological disorders. These 6 control vignettes served as inclusion/exclusion
criteria: participants who responded incorrectly to these items were excluded from the sample. All
vignettes were developed based on clinical cases described in peer-reviewed scientific articles or
diagnostic manuals on autism. They were constructed in accordance with the diagnostic criteria outlined
in the DSM-5-TR and ICD-11 for ASD, ensuring that the characteristic traits of the disorder were
accurately represented. To explore potential differences in diagnostic perception between sexes, the
vignettes were evenly balanced in terms of gender representation (50% male, 50% female). The primary
objective in designing the questionnaire was to calibrate the presentation of autistic symptoms while
accounting for potential comorbidities and their combinations with ASD. To this end, we developed an
initial set of vignettes depicting high-functioning ASD cases. Each vignette was created in two versions:
one using female names and pronouns, and the other using male names and pronouns. Both versions
of the same vignette were assigned with the same ID code to indicate their equivalence apart from the
gender of the described individual. To further control stylistic and structural biases, we created a second
set of vignettes that mirrored the clinical and non-clinical content of the first set but varied in narrative
style and order of information presentation. Again, each vignette was presented in both male and female
versions, and the same ID code was used to link these gendered variants. In this way, the ID code
served as a marker not only for the clinical content but also for the specific stylistic and structural
configuration of the vignette

Two different versions of the questionnaire were created (Version A and Version B). While identical in
content, the two versions differed in the order of the diagnostic vignettes. Specifically, Version A included
the male vignettes from the first set and the female vignettes from the second set, whereas Version B
included the female vignettes from the first set and the male vignettes from the second set. This variation
was introduced to minimize potential systematic biases related to item sequencing, question formulation,
or structural effects inherent to the questionnaire itself. For each vignette, professionals were asked to
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select the most appropriate diagnostic hypothesis from the following options: Obsessive-Compulsive
Disorder, Feeding and Eating Disorders, Autism Spectrum Disorder, Anxiety Disorders, Mood Disorders,
Attention-Deficit/Hyperactivity Disorder. Additional options included: No disorder, Prefer not to answer.

Once the diagnostic hypothesis was selected, participants were required to indicate their level of
confidence in their choice using a four-point Likert scale: 1 — Not confident 2 — Fairly confident 3 — Very
confident 4 — Absolutely confident.

2.3 Participant recruitment

Potential participants were identified through several professional and institutional channels, including
the Regional Board of Psychologists of Veneto, the National Register of the National Council of
Psychologists, the regional healthcare agency “Azienda Zero” of Veneto, and the official websites of
hospitals located in Northern ltaly. The individuals invited to participate were professionals -
psychologists, psychotherapists, neuropsychologists, and psychiatrists - qualified to perform diagnostic
evaluations of neurodevelopmental, neuropsychological, or neuropathological disorders. The sample
consisted of 32 professionals: 28 female and 4 male participants. Among the female participants, 17
were aged between 25-34 years, 7 between 3544 years, 2 between 45-54 years, and 2 between 55—
64 years. Among the male participants, 2 were aged between 25-34 years, 1 between 35-44 years,
none between 45-54 years, and 1 between 55-64 years. On a scale ranging from 0 to 40 years of
experience in the field of psychodiagnostics, participants reported an average of 8.3 years of clinical
experience, with a standard deviation of 5.9.

Participant selection was based on a total of 82 complete questionnaires. However, several were
excluded from the final dataset due to the following reasons: partial completion, respondents not meeting
the specified professional criteria, a high proportion of missing responses, or errors in answering the six
control vignettes. After applying these exclusion criteria, 32 questionnaires were deemed valid and
included in the analysis.

2.4 Statistical Analysis

We analyzed responses to 30 vignettes depicting cases of high-functioning Autism Spectrum Disorder
(ASD). An additional 6 vignettes were used solely for participant exclusion purposes (see “Participants’
Recruitment” section). Participant responses were recoded as binary outcomes: 1 = ASD (correct
classification), and 0 = other clinical or non-clinical classification (incorrect classification). The data were
analyzed using log-linear models for count data (Agresti, 1996), which are well-suited for modeling
binomial and Poisson-distributed outcomes.

To test our first hypothesis—namely, the presence of gender bias in clinical judgments of ASD—we
modeled the data using a single independent variable: gender of the patient described in the vignette
(male or female). For the second hypothesis, which posits that self-reported experience with ASD
diagnosis may modulate gender bias, we included two additional predictors: self-reported diagnostic
experience and its interaction with vignette sex. In both analysis we considered two control variables:
the version of the questionnaire (as previously described, A or B) and the ID code of the vignette, to
take into account for potential biases linked to the narrative style and order of clinical and non-clinical
information.

3 RESULTS

Results showed a statistically significant effect of the gender of the vignette (x?(1) = 6.704, p = 0.01),
suggesting that male vignettes are more frequently hypothesized as ASD compared to female ones (p
=0.01).

Figure 1 shows a graph illustrating the percentage of ASD hypotheses based on the gender of the
vignette: the data indicate a higher percentage for male vignettes and a lower percentage for female
vignettes.
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Figure 1. Average percentage of ASD hypotheses by gender.

The statistical analysis shows a main effect of the vignette's sex, with a log Odds Ratio of 0.34 in favor
of males, indicating that for every female patient vignette identified as ASD, 1.4 male vignettes were
identified. In short: although the diagnostic vignettes were originally designed to be 50% male and 50%
female, the questionnaire responses returned an ASD identification rate of 68.43% for males and
31.57% for females, clearly demonstrating a gender diagnostic bias.

Further analysis of self-reported diagnostic experience in ASD revealed a significant main effect of
vignette gender on classification accuracy, x*(1) = 5.624, p = .02, as well as a significant effect of self-
reported experience, x3(1) = 11.711, p < .001. However, the interaction between vignette gender and
diagnostic experience was not significant, x3(1) = 0.211, p = .646. These results suggest that individuals
with greater experience in diagnosing ASD are generally more accurate in identifying ASD cases.
Nonetheless, the gender bias in classification remains stable regardless of diagnostic experience.

% ASD

0.1

4 6 8 10
self-reported experience in diagnosing ASD
Figure 2. Relationship between self-reported experience in diagnosing ASD and the percentage of correct
ASD classifications. The blue line represents the fitted regression model, with the shaded grey area

indicating the 95% confidence interval. Each dot corresponds to the mean percentage of correct ASD
diagnoses for a given experience level, with error bars representing the standard deviation.
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4 CONCLUSIONS

The aim of the research was to investigate the presence or absence of bias among clinicians regarding
the diagnosis of ASD, and specifically whether gender variables might influence the diagnostic process.
The primary objective was therefore to examine whether the professionals involved tended to diagnose
ASD more frequently in male subjects than in female ones, despite the presence of very similar
symptomatology, through the analysis of illustrative vignettes. This study aimed to further explore the
potential impact of gender bias on diagnosis, with the goal of improving the diagnostic and therapeutic
approach for women with ASD. The results confirmed the presence of a gender bias, consistent with
the hypotheses formulated. Specifically, it emerged that clinicians tended to diagnose autism more
frequently in male subjects than in female ones, even when the symptoms presented were similar. This
phenomenon aligns with findings from numerous studies on the topic, such as those by D’Mello et al.
(2022), who estimate a male-to-female diagnostic prevalence ratio of approximately 4:1, and Hull et al.
(2020), who highlight how females may exhibit less recognizable or more “masked” symptoms, leading
to underdiagnosis. Our research confirms the persistence of this bias even among experienced
professionals, suggesting that gender prejudice is deeply rooted in clinical practices and in the
interpretative approaches to autistic symptoms, as also highlighted by Brickhill et al. (2023). During the
analysis of the results, a clear imbalance in diagnoses emerged, with approximately 70% of diagnoses
attributed to male subjects, compared to 30% for female subjects. This finding further supports the initial
hypothesis, despite the vignettes having been meticulously constructed according to DSM-5 criteria and
evenly distributed by gender. This imbalance highlights a significant and persistent phenomenon of
diagnostic bias and confirms, also through the observation of the masking phenomenon, the difficulty in
recognizing autism in women due to traditional diagnostic criteria and cognitive biases, as demonstrated
by Hull et al. (2020).

Analyzing the individual hypotheses, the data partially confirmed the initial predictions. The data clearly
show that male vignettes were diagnosed with ASD at a significantly higher rate than female ones. This
finding aligns with prevailing estimates in the literature, such as those reported by D’Mello et al. (2022),
suggesting that current prevalence estimates are, to some extent, reflected in clinical perceptions. Our
data suggest that males were 1.41 times more likely to be diagnosed with ASD compared to females,
and this finding is statistically significant even when considering the second hypothesis - which
suggested that clinical experience in ASD diagnosis could reduce bias - was confirmed: the data indicate
that more experience is associated with greater diagnostic accuracy, suggesting a positive (albeit
moderate) effect in mitigating gender bias. The introduction of two control variables - namely, versions
A and B of the questionnaire and the clinician’s experience as random effects - did not show any
significant influence on the distribution of diagnoses. Specifically, the type of questionnaire did not
produce differences in the results, and while experience was associated with better accuracy, it did not
eliminate the effect of bias. This confirms that diagnostic prejudice does not depend on these specific
factors but may instead reflect more deeply rooted elements within clinical culture and interpretative
models of symptoms, as discussed by Hull et al. (2020).

Considering these findings, several significant conclusions can be drawn. Gender-based diagnostic bias
in ASD is a documented reality that persists even among experienced professionals, contributing to the
underdiagnosis of women with ASD: «Autism Spectrum Disorder is currently diagnosed at a rate of
approximately three males to every one female, although some evidence suggests that the rate may be
as low as 1,8:1. At present, there are a number of barriers that delay or prevent autistic girls and women
from accessing assessment services. These include, although are not limited to, gendered assumptions
about how autism presents and who it impacts; an increased likelihood that female autistic traits will be
attributed to other causes; standardized assessment measures that may not be sensitive enough to
capture autistic girls and women who experience and express their autism in unique and nuanced ways;
and active attempts by autistic girls and women to camouflage, or mask challenges related to their
autistic traits to blend into social situations. The rate of identification and diagnosis in females,
particularly girls, has improved over time, although they are still thought to be underrecognized and
underrepresented. So, while the future for autistic girls continues to improve, it begs an important
question: where are all the autistic women?» (Attwood et al., 2020).

Gender bias in the diagnosis of psychological disorders is not only related to ASD. A recent review
(Garb, 2021), underlined that gender and race bias are also present in attention deficit and hyperactivity
disorder, conduct disorder, bipolar disorder and personality disorders.

Although clinical experience partially mitigates gender bias, it is not sufficient to eliminate it, highlighting
the urgent need for targeted training interventions aimed at developing specific skills in recognizing the
diverse ways in which the disorder manifests across genders. Based on the observed imbalance, a shift

1652



in diagnostic practices should be encouraged: this can be achieved through more comprehensive
training and increased awareness among clinicians regarding female presentations of autism and the
risks associated with gender bias. This research is only at its beginning, and future development
prospects are manifold. The presence of gender bias in autism diagnosis skews the diagnostic ratio
toward a 70-30 split in favor of male autism diagnoses. This raises a twofold question: how are the
remaining autistic women - those not recognized as such - being diagnosed? Secondly, there appears
to be a 20% surplus of males diagnosed with autism who may not actually be autistic: who are these
individuals?
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