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Abstract

Autism is more commonly diagnosed in males than females. One explanation is the ‘female protective effect’: there is something
inherent in being female which reduces the likelihood of developing autism. However, evidence suggests that the condition is
underdiagnosed in females, perhaps because females express their autism in ways which do not meet current diagnostic criteria.
This review explores evidence for a female-typical autism presentation, the Female Autism Phenotype (FAP) and the component
of camouflaging (compensating for and masking autistic characteristics) in particular. The evidence so far supports the existence
of'a female-typical autism presentation, although further examination of the characteristics and their impact across all genders and

ages is needed.
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Autism Diagnosis and Prevalence

Autism diagnosis has traditionally been most common in
childhood, when differences from neurotypical peers may first
become obvious. However, in recent years, there has been a
significant increase in the rate of adult diagnosis, particularly
as diagnostic criteria have been broadened such that individ-
uals who may not have received an autism diagnosis in child-
hood may now meet current diagnostic criteria (Happé et al.
2016). Note: we use ‘autism’ to refer to the clinical diagnosis
of autism spectrum disorder, as some members of the autism
community feel the label ‘disorder’ produces stigma and em-
phasises the difficulties associated with autism while
minimising the strengths. For similar reasons, we use
identity-first language (‘autistic person’) throughout to respect
the preferences of a majority of autistic people (Kenny et al.
2016). Changes to diagnostic criteria which are linked to an
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increase in overall diagnostic levels include the integration of
previously separate diagnostic categories (such as ‘Autism’
and ‘Asperger Syndrome’) into one ‘autism spectrum disor-
der’ category (Murphy et al. 2016). There have been many
studies examining the needs and experiences of individuals
who seek an autism diagnosis in adulthood (Crane et al.
2018). In particular, there has been a focus on the difficulties
experienced by autistic women in obtaining autism diagnoses,
for reasons which will be discussed in greater detail below.

As there are no reliable biomarkers of autism, the condition
is diagnosed behaviourally, based on observation and descrip-
tion of the core characteristics impacting everyday functioning
to a ‘clinically significant’ degree (American Psychiatric
Association 2013; World Health Organization 2018).
Estimates of autism prevalence are continually updated. The
most recent estimates suggest a prevalence of 1 in 69 children
in America (Christensen et al. 2018), while in the UK, esti-
mates are higher at 1 in 59 (Russell et al. 2014). Prevalence
estimates are most often determined in western, higher-
developed nations (e.g. Randall et al. 2016), and these tend
to be higher than those estimated in low-income countries
(Elsabbagh et al. 2012). This could suggest that there are sig-
nificant numbers of autistic people in other nations, including
African and Asian nations, who are not recognised by or re-
ceiving support from medical or educational systems (Hossain
et al. 2017; Mpaka et al. 2016); alternatively, there may be
lifestyle factors in more developed nations which lead to
greater incidence of autism.
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Gender Differences in Diagnosis

Autism is more commonly diagnosed in males than in females
across age groups (Fombonne 2009; Russell et al. 2011).
When screening the entire population using gold standard
assessments, current estimates suggest around three males re-
ceive an autism diagnosis for every female; however, in clin-
ical samples who have already received an autism diagnosis,
that ratio is higher at over four males to each female (Loomes
etal. 2017). In individuals with intellectual disability, the ratio
is closer to 2:1 (Yeargin-Allsopp et al. 2003).

When attempting to account for the discrepancies in
diagnosis, researchers have drawn upon two distinct ideas,
which are contrasting but not mutually exclusive. One
argues that there is something inherent in being female
that ‘protects’ females from the likelihood of developing
autism (Robinson et al. 2013). The other proposes that
females may be more likely to develop autism than we
currently estimate, but that diagnostic biases and variation
in the ways autism is expressed in females mean we do
not pick up autism in females to the same degree as males
(Dworzynski et al. 2012; Russell et al. 2011).

Female Protective Effect

The female protective effect theory (FPE theory) comes from
research into proposed genetic and environmental factors af-
fecting autism development. It proposes that females require
greater environmental and/or genetic risk than males to ex-
press the same degree of autistic characteristics, and, hence,
that females are ‘protected’ from autistic characteristics rela-
tive to males with a comparable level of risk factors (Robinson
et al. 2013). In support of FPE, autistic females possess rela-
tively more spontaneous, non-inherited mutations associated
with autism than males (Gilman et al. 2011; Levy etal. 2011).
Males and females in these studies had comparable levels of
autistic characteristics, suggesting that a greater genetic hit is
required for females to meet the diagnostic threshold. This
implies an innate protective factor in females, which results
in reduced behavioural expression of autistic characteristics
when the genetic risk of autism is equivalent to that of males.

If, as FPE suggests, females are, on average, protected
against autism compared to males, then autistic females
should have greater genetic load than males in order to
express the same level of characteristics. As the majority
of variance in autism is inherited for both males and fe-
males (Tick et al. 2016), their close genetic relatives should
also carry more genetic load for autism than the close rel-
atives of autistic males; in other words, relatives of autistic
females should be more likely to have autism, or autistic
characteristics, than relatives of autistic males. Evidence
for this hypothesis is mixed. While some studies suggest

that autistic females’ first degree relatives have more au-
tistic characteristics than first-degree relatives of autistic
males (Desachy et al. 2015; Frazier et al. 2015), others
have found the opposite effect (Ozonoff et al. 2011).

A further limitation to FPE is that no specific protec-
tive factor has been conclusively demonstrated as yet. The
extreme male brain theory (EMB theory) proposes that
androgens and related sex hormones more common in
males may underlie many autistic characteristics (Baron-
Cohen 2002). Characteristics associated with autism, such
as high levels of systemising abilities and difficulties with
cognitive empathy and emotional expression tasks, are
proposed to represent masculine characteristics, such that
autistic individuals are presented as having ‘extreme
male’ behavioural and psychological presentations
(Baron-Cohen 2002). The EMB theory suggests that indi-
viduals with lower levels of androgens (i.e. females) also
demonstrate lower levels of these characteristics, and
therefore that having low levels of androgens is protective
against autistic characteristics (Baron-Cohen et al. 2011,
2015). A relationship between autistic characteristics and
high androgen levels in females has been found
(Knickmeyer et al. 2006; Schwarz et al. 2011); however,
other research suggests that foetal and early developmen-
tal androgen levels have a very limited relationship with
autism diagnosis (Guyatt et al. 2015).

Another proposed source of the protective factor is the X
chromosome, with a protective gene expressed on the paternal
X chromosome for females, which increases the threshold for
autism expression relatives to males (Skuse 2000); however,
no specific protective gene has been identified here.
Environmental factors such as in vitro exposure to medica-
tions seem to increase autism likelihood in males more than
females (Harrington et al. 2014). These factors may interact
with genetic risks to further increase autism likelihood in
males, and hence increase relative autism protection in fe-
males. Further research is undoubtedly needed to identify
the protective and risk factors involved in male and female
autism development.

A key limitation of research into relative male and female
risks of autism is that most studies assume current estimates of
male and female diagnostic rates are accurate. As will be
discussed in detail below, this may not necessarily be the case.
If autistic females are in fact less likely to be diagnosed than
are autistic males, despite demonstrating equivalent levels of
autistic characteristics, there may be genetic or behavioural
differences between those females who do receive an autism
diagnosis and those who do not. Evidence from the FPE
comes from studies of autistic females who meet current di-
agnostic criteria, using current diagnostic tools. Females who
do not meet current criteria using these tools, for reasons that
will be discussed below, may also have lower genetic risk, or
display genetic variations that have not yet been associated
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with autism. Conclusions as to the generalisability of the FPE
to all autistic females must, therefore, be limited until it can be
demonstrated that a truly representative sample of autistic fe-
males are included in these genetic analyses.

Female Autism Phenotype

Even if biological factors exist to reduce the likelihood of
autism in females, there is also substantial evidence suggest-
ing that diagnostic processes are less likely to identify females,
particularly those without intellectual disability (Russell et al.
2011). Females require more additional difficulties than males
to receive an autism diagnosis, despite having equivalent
levels of autistic characteristics (Duvekot et al. 2017;
Dworzynski et al. 2012; Shattuck et al. 2009). Clinical sam-
ples appear to underestimate the number of females, as male/
female ratios are significantly higher in these than in
population-based samples in which all individuals are
screened for autism (Loomes et al. 2017). In addition, females
who do receive an autism diagnosis do so at a later age than
males on average (Begeer et al. 2013; Kirkovski et al. 2013;
Rutherford et al. 2016). A fundamental issue with the current
diagnostic procedure is that behavioural markers used as di-
agnostic criteria are established based on pre-existing concep-
tions of what autistic behaviours look like. These criteria have
been developed based on the predominantly male populations
previously identified as autistic (Kirkovski et al. 2013; Kopp
and Gillberg 2011; Mattila et al. 2011). Females may be less
likely to meet these criteria even when clinically significant
characteristics are identified, resulting in diagnoses of broader
developmental disorders, rather than autism specifically
(Wilson et al. 2016).

Individual characteristics may interact with gender to fur-
ther reduce the likelihood of females receiving an autism di-
agnosis. Females with low IQ are more likely to receive a
diagnosis than females with high IQ (Rivet and Matson
2011; Van Wijngaarden-Cremers et al. 2014). Total rates of
autism diagnosis have increased over time, representing a
broadening of diagnostic criteria to include individuals with
greater variation in presentation (Brugha et al. 2011;
Saemundsen et al. 2013), although increased diagnoses appear
to be mostly those of boys without intellectual disability
(Blumberg et al. 2013). There is also some evidence to suggest
that adult women are seeking and receiving autism diagnoses
to a greater extent than men (Happé et al. 2016), supporting
the argument that these women were even more likely to be
missed at a younger age than their male peers.

One explanation for the underdiagnosis of females is that
their presentation of autism is qualitatively different to the
typical male presentation. This female autism phenotype
(FAP), or behavioural expression of autism more common in
females, represents similar underlying autistic characteristics
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as those described in current diagnostic criteria (i.e. difficulties
with social communication and interaction, restricted interests
and repetitive behaviours and unusual sensory responses).
However, these characteristics may be expressed in ways
that differ from traditional autism diagnostic criteria (Hull
et al. 2017b; Kirkovski et al. 2013; Lai et al. 2011).
Females may also express other, additional behaviours
or characteristics that are not currently included in autism
diagnostic criteria. Some of these behaviours and charac-
teristics have been previously assessed with regard to the
female autism phenotype (Hull et al. 2017b); those with
the greatest evidence are briefly discussed here.

Social Relationships

Difficulties with social relationships, particularly friend-
ships, are a hallmark of autism (American Psychiatric
Association 2013); the FAP theory suggests that the na-
ture of these difficulties may differ depending on an indi-
vidual’s gender. Some research has suggested that autistic
females may have fewer social impairments than males;
autistic females tend to have higher levels of social moti-
vation (the desire and intent to form friendships with
others) than males on average (Head et al. 2014; Hiller
et al. 2014). However, autistic females may find it harder
to maintain long-term friendships or relationships than
autistic males, despite having similar levels of motivation
for social relationships as non-autistic females (Hiller
et al. 2014). Conflict in social relationships may also be
harder for autistic females to cope with than autistic males
or non-autistic females (Sedgewick et al. 2019). These
findings suggest that in addition to assessing the mainte-
nance of social relationships, research into female autistic
experience should also compare to non-autistic female
characteristics to obtain an accurate evaluation of relative
social abilities. When compared to autistic males, females
may appear to have fewer social difficulties overall, but
may struggle with other aspects of socialising, especially
in comparison to non-autistic females.

Relational Interests

In a similar vein, some research into gender differences in
restricted and repetitive interests has suggested that autistic
females have lower levels of these interests than males
(Hattier et al. 2011; Lai et al. 2015). However, some have
argued that autistic females’ special interests may be in differ-
ent areas to males, and so may be underestimated, if these
areas are not probed during assessments or are not considered
‘atypical’ (Antezana et al. 2019; Mandy et al. 2012). Further
research explicitly comparing the nature of males’ and



Rev J Autism Dev Disord (2020) 7:306-317

309

females’ special interests in autism appears to support this.
Studies have found that autistic males’ interests tend to be
focused on more mechanical topics such as vehicles, com-
puters or physics (Grove et al. 2018; Nowell et al. 2019). On
the other hand, autistic females’ interests appear to focus more
on topics with relational purposes, such as animals, fictional
characters or psychology (Grove et al. 2018; Mandy et al.
2012; McFayden et al. 2018; Nowell et al. 2019).

While the intensity of the interest itself may be atypical for
both genders, the type of interest may be considered more age
and gender appropriate for females than males, and so may not
be reported as unusual by parents, teachers or clinicians (Lai
et al. 2015; Sutherland et al. 2017). Alternatively, because the
interest is seen as more appropriate, it may create fewer diffi-
culties for the autistic individual and their family, and not be
considered clinically significant. Nevertheless, the differential
nature of special interests may result in underestimation of
autistic characteristics for autistic females, and so reduce the
likelihood of a clinical diagnosis.

Internalising Problems

The previous two characteristics of the female autism pheno-
type concern differential expression of the core underlying
features of autism. The next characteristic, namely
internalising problems, concerns features which may form
part of the typical clinical presentation, but do not represent
the core features of autism. In contrast to externalising prob-
lems (where difficulties are turned outwards, resulting in ag-
gression and difficulties relating with others), internalising
problems describe the inward expression of emotional diffi-
culties, including anxiety, depression, self-harming and eating
disorders (Kovacs and Devlin 1998; Leadbeater et al. 1999).
Most research demonstrates that autistic females are signifi-
cantly more likely to have co-occurring internalising disorders
than males, and these increase in severity at a greater extent
than for males, although some studies with younger children
find no variation between genders (Chandler et al. 2016;
Gotham et al. 2015; Mandy et al. 2012; Oswald et al. 2016).
Autistic males are significantly more likely to have co-
occurring externalising disorders such as behavioural prob-
lems and inattention (Hiller et al. 2014; May et al. 2012).
There are two ways in which this may impact the identifi-
cation of female autism. Firstly, more severe expression of
these co-occurring conditions may serve to mask underlying
autistic characteristics, such that females receive a diagnosis
of the co-occurring condition only and their autism goes
unrecognised. This has been reported anecdotally by many
autistic women who received an autism diagnosis later in
adulthood, after earlier diagnoses of internalising conditions
(Bargiela et al. 2016). Secondly, if males tend to express their
co-occurring conditions in more disruptive ways than females,

this may perpetuate the gender bias in autism recognition and
referral, particularly in school. The needs of autistic males
may come to teachers’ attention sooner and be seen as more
intrusive, than females, who may be seen as shy or simply
anxious (Hiller et al. 2014). Females’ internalising difficulties
may, therefore, not only leave them more vulnerable to serious
mental health conditions, but also reduce the likelihood of
their autism being recognised.

Camouflaging

One aspect of the female phenotype which has, until recently,
received relatively limited attention, is the phenomenon of
camouflaging. Camouflaging refers to the use of conscious
or unconscious strategies, which may be explicitly learned
or implicitly developed, to minimise the appearance of autistic
characteristics during a social setting (Hull et al. 2017a; Lai
et al. 2011). Examples include mimicking facial expressions
of the person you are talking to (whether consciously or not),
or forcing oneself to make eye contact and to stop talking
about an interest. A similar concept which has been recently
proposed is that of compensation (Livingston and Happé
2017). Compensation describes the use of alternative cogni-
tive strategies to overcome specific socio-cognitive or behav-
ioural difficulties in autism. For instance, an autistic individual
might compensate for theory of mind difficulties by using
executive function strategies to learn to recognise different
facial expressions. Compensation can be shallow (involving
external changes without affecting the underlying cognitive
processes) or deep (involving alternative cognitive routes to
achieve the desired outcome; Livingston and Happé 2017),
and evidence of varying levels of compensation has been pre-
sented in autistic individuals (Livingston et al. 2019). In this
paper, we include compensation strategies within broader
camouflaging, while acknowledging that not all camouflaging
involves alternative cognitive strategies.

Some of the first references to autistic camouflaging or to
similar concepts appear in sources attempting to describe or
explain the gender disparity in diagnosis, especially amongst
individuals without intellectual impairment. As early as 1981,
Lorna Wing hypothesised that some autistic girls with no in-
tellectual disability may be missed in clinical assessments and
that this may be related to females appearing to have better
social and communication abilities compared to males (Wing
1981). This has come to be known as the ‘camouflaging hy-
pothesis’. She also described case studies of male and female
individuals using strategies to learn rules or social behaviours,
for example from television shows or books, which may ap-
pear typical at first glance and may make diagnosis harder.
Historically, autistic women writing about their own experi-
ences have also described behaviours and outcomes concep-
tually related to camouflaging; Liane Holliday Wiley
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described “pretending to be normal” (Holliday Willey 2015)
for many years before receiving her diagnosis. However, these
accounts were not always considered by clinicians or aca-
demics seeking to understand the female autistic experience.

The hypothesis of specific strategies being used by girls to
mask autistic social difficulties was also noted in case studies
by Kopp and Gillberg (1992). Again, the emphasis was on
superficially typical social behaviour, but identification of un-
derlying difficulties upon further examination. The authors
suggested that these behaviours represented part of a ‘female
phenotype’ of Aspergers, which might require adapted assess-
ment tools or thresholds. This concept has been extended in
later work seeking to identify more subtle presentations of
social and communication difficulties in autistic girls (Kopp
and Gillberg 2011).

Descriptions of camouflaging at this stage of conceptuali-
sation focused on personal and clinical anecdotes, or hypoth-
eses produced in the discussion section of related studies.
Some specific behaviours that may represent camouflaging
were proposed, although up to 2015, these ideas had not been
tested in large-scale, high-quality studies. Suppressing physi-
cal characteristics such as hand flapping, giving scripted re-
sponses to questions and imitating others’ facial expressions
were all proposed as possible methods of camouflaging based
on case studies and clinician or researcher experience (Kreiser
and White 2014; Lai and Baron-Cohen 2015; Mandy and
Tchanturia 2015). Strategies, such as staying close to other
girls to avoid standing out (Gould and Ashton-Smith 2011),
or adapting to school environments so difficulties were not
identified by teachers (Hiller et al. 2014; Mandy et al. 2012)
have also been proposed.

Although camouflaging had not yet been directly mea-
sured at that time, some suggestions were formed as to the
mechanisms involved. It was proposed that autistic girls
and women might identify and learn appropriate behav-
iours from others, especially peers, and that social expec-
tations and reinforcements might have a greater influence
on females than males in many cultures, increasing the
importance of displaying the ‘right’ behaviours (Kreiser
and White 2014; Lai et al. 2015, 2011). In addition, some
suggested that genetic ‘protective’ effects might give fe-
males greater abilities to compensate for their autistic dif-
ficulties, potentially to the extent of not requiring an autism
diagnosis (Dworzynski et al. 2012; Kirkovski et al. 2013).

The concept of varying adaptation to different
environments—or variation in the person-environment fit—
has been suggested as a fundamental drive of camouflaging
behaviours (Lai and Baron-Cohen 2015; Lai et al. 2015).
Individuals who do not feel as though they fit into a social
situation, particularly females who feel greater pressure to fit
in socially, may attempt to adapt their behaviour in that situa-
tion in order to better fit in. In less-pressured situations, the
same individual may not feel any need to adapt or compensate
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for their behaviours. This may lead to variation in presentation
across different environments, for example at home, school or
in clinical assessment, leading to a discrepancy in the per-
ceived extent of autistic social communication difficulties.
This may also account for variation in perceived autistic char-
acteristics over time; the complexity of social situations may
change across development, such that an autistic individual is
able to adapt to or compensate for difficulties in more simple
social interactions, but their difficulties may become more
apparent as the social environment becomes more complex
(Lai et al. 2011; Mandy et al. 2018).

Research into Camouflaging

Summarising the state of research into autism sex/gender dif-
ferences in 2015, Lai et al. (2015) suggested that future re-
search required the thorough operationalisation of camouflag-
ing as well as the development of camouflaging assessment
tools. Since then, several researchers have used qualitative
methods to explore the concept of camouflaging, and multiple
approaches to measuring camouflaging have been developed.
These will now be briefly discussed.

A number of studies have used qualitative methods to in-
vestigate social camouflaging behaviours in autistic girls and
women. Interviews with mothers of autistic girls (Cridland
etal. 2014) described how some girls mimic their peers’ social
behaviours and interests, and it was suggested that this may
reduce the appearance of autistic characteristics. Tierney et al.
(2016) interviewed 10 adolescent autistic girls about their ex-
periences of using ‘coping strategies’ and revealed some com-
mon themes including the uncertain, exhausting nature of the
social environment; the desire to make friends which motivat-
ed camouflaging attempts; and using explicit techniques to
mask autism-related difficulties. Similar themes have also
been noted in qualitative interviews with late-diagnosed autis-
tic women (Bargiela et al. 2016), and with autistic young
women and their parents (Milner et al. 2019; Sedgewick
et al. 2019; Sutherland et al. 2017). In particular, the idea of
pretending to be normal, which could be achieved through
both learned and automatic strategies, and the extensive costs
of such strategies, were identified.

A conceptual model of camouflaging was developed
through open-response questions with a large sample of autis-
tic adults (Hull et al. 2017a). Synthesising the responses of 92
autistic adults of all genders, clear themes regarding the moti-
vation for and consequences of camouflaging were identified,
along with themes summarising types of camouflaging behav-
iours. Motivations for camouflaging in this study comprised
the desire to fit in with others, to avoid bullying or other
negative treatment; and wanting to form connections with
others which the autistic person felt was not possible when
they presented as their authentic self. Camouflaging
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behaviours involved masking of autistic characteristics by pre-
senting more socially acceptable personas; and compensating
for differences in social presentation, such as forcing oneself
to make eye contact. Consequences of camouflaging included
physical and emotional exhaustion, often requiring time
alone to recover; issues around identity and authenticity
which led some participants to “lose track of who I really
am” (Hull et al. 2017a; p 2530); and difficulty accessing
support and diagnosis. These findings suggested that ex-
periences of camouflaging are heterogeneous but common
across the autistic community, and stimulated the devel-
opment of quantitative measures of camouflaging to allow
comparison between different individuals.

Discrepancy Approach

Attempts to measure camouflaging have mostly fallen under
two different approaches (see Table 1 for a summary of the
approaches and studies following them). The first focuses on
camouflaging as evidenced by the discrepancy between an

individual’s innate autistic characteristics and their external
presentation of autism.

Some researchers have conceptualised camouflaging as the
difference between the core difficulties or characteristics asso-
ciated with autism, and the behavioural presentation of autism
in a specific situation (Lai et al. 2017; Livingston and Happé
2017). This could be described as a ‘discrepancy’ approach to
camouflaging, as it seeks to operationalise the discrepancy
between how autistic a person truly is (their internal autistic
status), and how autistic they appear to be externally (their
external autistic presentation).

Empirical studies using this discrepancy approach
(summarised in Table 1) have generally found that autistic
females have higher camouflaging discrepancy scores than
males. For instance, females were found to have a greater
discrepancy between self-reported autistic traits and social
cognitive abilities, and autistic behaviours as measured by
an observer (Lai et al. 2017). This discrepancy was also
associated with greater activation of the ventromedial pre-
frontal cortex in response to self-representation in females
only (Lai et al. 2019). A similar result was found by Ratto

Table 1 Summary of studies into camouflaging
Approach Description
Discrepancy Conceptualises camouflaging as the discrepancy between an individual’s internal and external autistic characteristics

Studies using this approach
Lai et al. 2017

Operationalisation of camouflaging
Discrepancy between self-reported autistic traits/performance on mentalising task

(internal) and ADOS score (external)

Lai etal. 2019

Discrepancy between self-reported autistic traits/performance on mentalising

task (internal) and ADOS score (external)

Livingston et al. 2019

Discrepancy between performance on a theory of mind task (internal) and

ADOS score (external)

Parish-Morris et al. 2017

Discrepancy between parent-reported autistic traits (internal) and use of typical

language techniques (external)

Ratto et al. 2018

Discrepancy between parent-reported autistic traits/adaptive behaviour (internal),

and ADOS or ADOS-2 and ADI-R score (external)

Rynkiewicz et al. 2016

Discrepancy between self/parent-reported autistic traits (internal) and use of gesture

in ADOS-2 (external)

Observational/ Reflective

Conceptualises camouflaging as the specific behaviours and processes (whether conscious or implicit) leading

to variation in the behavioural presentation of autism

Studies using this approach
Cage et al. 2018

Cage and Troxell-Whitman 2019
Cassidy et al. 2018

Dean et al. 2017

Hull et al. 2017a

Hull et al. 2018

Hull et al. 2019

Ormond et al. 2018

Operationalisation of camouflaging

Self-reported camouflaging (yes/no)

Score on self-report measure of camouflaging behaviours (CAT-Q).
Score on four self-report questions of camouflaging

Observed social behaviours in the playground

Self-reported behavioural examples

Score on self-report measure of camouflaging behaviours (CAT-Q).
Score on self-report measure of camouflaging behaviours (CAT-Q).

Score on ‘social masking’ subscale of parent-report autism characteristic

questionnaire (Q-ASC).

ADOS Autism Diagnostic Observation Schedule, ADOS-2 Autism Diagnostic Observation Schedule, 2nd Edition, ADI-R Autism Diagnostic Interview—
Revised, CAT-Q Camouflaging Autistic Traits Questionnaire, Q-ASC Questionnaire for Autism Spectrum Conditions
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et al. (2018), where autistic females had higher levels of
parent-reported autistic traits and poorer adaptive function-
ing than males, despite being matched on scores of
observer-rated autistic characteristics.

Other discrepancy approaches have looked at specific char-
acteristics of autistic behavioural expression. For instance,
autistic females were found to use more typical patterns of
filling pauses in conversation than males of equivalent autistic
trait severity (Parish-Morris et al. 2017). Another study found
trends towards autistic girls using more vivid gestures in
computerised ADOS-2 than boys, where both genders report-
ed equivalent levels of autistic traits (Rynkiewicz et al. 2016).

These approaches are strengthened by the way in which
they operationalise camouflaging; the extent of camouflaging
(as measured by numerical discrepancy) can be compared
between groups and across studies using different techniques
and measuring different behaviours. However, a limitation of
the discrepancy approach is that measures of ‘internal” autistic
characteristics are at best proxies for ‘true’ internal character-
istics. There currently exist no reliable biomarkers for autism
(American Psychiatric Association 2013; Loth et al. 2015),
and currently used self-report and informant-report measures
of autistic characteristics are themselves subject to potential
biases or misinterpretation (Kopp and Gillberg 2011; Kreiser
and White 2014).

Discrepancy approaches seek to measure the impact of
camouflaging on external presentation of autism; however,
this approach does not account for the impact of unsuccessful
camouflaging attempts. Camouflaging strategies, whether
conscious or unconscious, may have varying success for dif-
ferent individuals across different situations, and attempts may
not be as successful as the individual would wish. Preliminary
research into camouflaging suggests that it is associated with
poor mental health outcomes, including anxiety, depression,
and suicidal thoughts (Cage et al. 2018; Cage and Troxell-
Whitman 2019; Cassidy et al. 2018; Hull et al. 2018; Lai
et al. 2017). It therefore seems necessary to measure both
camouflaging intention and success, and to be able to separate
the two, to understand the full impact of camouflaging across
an autistic individual’s lifespan.

Observational/Reflective Approach

An alternative approach to measure camouflaging focuses on
the direct identification of camouflaging behaviours through
observation and reflection by autistic individuals or others
around them. Studies using this approach are summarised in
Table 1. Extent of camouflaging can therefore be quantified
without the need for a measure of internal autistic characteris-
tics, as it is the behaviours themselves rather than the under-
lying characteristics they might mask which are of interest.
Similarly to discrepancy approaches, this allows for compar-
ison across individuals (assuming they use the same methods
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of observation or reporting) and has the additional strength of
allowing measurement of behaviours regardless of how suc-
cessful they are. In other words, identification of camouflag-
ing is not reliant on either a proxy measure of internal autistic
status, or the need to display a typical social presentation.

Several reliable and psychometrically valid measures of
camouflaging behaviours have been developed recently. One
of these is the Camouflaging Autistic Traits Questionnaire
(CAT-Q; Hull et al. 2018), designed to measuring camouflag-
ing behaviours in adults. This measure has demonstrated
equivalence of structure across autistic and non-autistic men
and women, which allows for comparison across diagnostic
groups and genders. The CAT-Q represents another advantage
of observational/reflective approaches to measuring
camouflaging; it is grounded in a conceptualisation of
camouflaging based on autistic individuals’ own experiences
(Hull et al. 2017a). Another is the social masking subscale of
the Questionnaire for Autism Spectrum Conditions (Q-ASC;
Ormond et al. 2018), a parent-report measure which has been
validated in children without intellectual disability. As a result,
these measures of camouflaging have greater relevance to au-
tistic individuals’ actual experience of camouflaging, and
therefore can be applied in clinical and individual settings to
help autistic people understand more about their own
camouflaging behaviours.

With regards to gender differences in camouflaging, studies
using the observational/reflection approach have found incon-
sistent results. Camouflaging behaviours were observed in
autistic girls in the playground, but not autistic boys or typi-
cally developing children of either gender (Dean et al. 2017).
Parent-reported measures reveal that autistic girls use more
social masking and imitation strategies than boys (Ormond
et al. 2018). When asked to report whether or not they cam-
ouflage, no gender differences have been observed in autistic
adults (Cage et al. 2018; Cassidy et al. 2018; Hull et al.
2017a). One study using the CAT-Q has found no difference
in total score between males and females (Cage and Troxell-
Whitman 2019), while another study found autistic adult
women scored higher than men, with no significant difference
between non-binary individuals and males or females (Hull
et al. 2019). Other self-report measures of camouflaging sug-
gest females have higher total scores (Cassidy et al. 2018).
More research is needed using a variety of observational/
reflective measures to determine whether camouflaging is
more common in autistic females than males, and therefore
whether it forms part of the female autism phenotype.

Future Directions for Research

Research into camouflaging using either discrepancy or
observational/reflective approaches is still very much in
its infancy. However, there are some particular areas of
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future research which should be addressed. Firstly, much
research into camouflaging in autism has focused on the
experiences of autistic adults, or of younger children
based on parent-reported behaviours. Camouflaging be-
haviours are likely to develop across the lifespan, but
may have significant impact during later childhood and
adolescence as individuals learn patterns of behaviour
used for the rest of their lives. Research should aim to
identify when and how camouflaging behaviours first de-
velop, particularly when considering the potential nega-
tive outcomes over the longer term.

Secondly, most research into gender and camouflaging has
used a binary approach to gender, comparing the experiences
and behaviours of males and females. While this is of rele-
vance to the concept of a female autism phenotype, in contrast
to the often male-biased diagnostic criteria and assessment
tools, this approach ignores the substantial minority of autistic
individuals who report a non-binary or fluid gender identity
(Cooper et al. 2018; Dewinter et al. 2017). It also raises issues
regarding the appropriateness of male and female norms for
transgender autistic individuals, who may have experiences of
living and interacting as different genders in different stages of
life (Strang et al. 2018).

Finally, future research into camouflaging should ac-
knowledge that motivations and expectations to camou-
flage may vary across different situations or stages of a
person’s life. Some camouflaging strategies may be adap-
tive and produce positive outcomes for the individual
such as helping them to connect with others or to over-
come specific cognitive difficulties associated with their
autism (Livingston and Happé 2017). Other strategies, or
the same strategies used under different circumstances,
may lead to negative outcomes or perpetuate an expecta-
tion of adaptation to others’ expectations which reduces
autistic individuals’ self-esteem (Hull et al. 2017a). Rather
than categorising camouflaging as either a positive or
negative behaviour within the female autism phenotype
(and for non-female autistic individuals), researchers and
clinicians whose aim is to improve autistic people’s lives
should approach camouflaging at an individual level,
working with each person to identify which aspects of
their behaviours are helpful and which are harmful.

Conclusions

Discrepancies in autism diagnosis between males and fe-
males may be due both to reduced likelihood of autism
development in females, and under-diagnosis of those fe-
males who are autistic. One explanation for the latter is
that some autistic females express their autism through
subtle variations in behaviour compared to males, which
are not captured in current diagnostic tools or criteria.

This review summarised some evidence for the proposed
female autism phenotype, and focused on the concept of
camouflaging as an important topic of research in recent
years. The included evidence generally supports the exis-
tence of a female autism phenotype, which may include
differences in social difficulties regarding the maintenance
of social relationships; interests which tend to be more
relational in nature; and the co-occurrence of internalising
disorders. However, further research is necessary to deter-
mine whether other behaviours may also comprise the
female autism phenotype and to explore whether these
characteristics represent a uniquely female expression of
autism, or simply variation from the stereotypical autistic
behaviours identified in earlier years.

It is still unclear whether camouflaging forms part of the
female autism phenotype. Future research into camouflaging
should utilise reliable, accurate measures of both camouflag-
ing intention and camouflaging success, which can be used
with individuals of all genders, ages and abilities. This will
enable further examination of potential gender differences in
camouflaging, both in overall extent and in consequences,
which should be extended beyond the binary gender divide
and across ages. These attempts would benefit from the iden-
tification of neural or biological measures of innate autistic
characteristics, in order to distinguish these from the external
behavioural presentation of autism.

The findings summarised in this review suggest that,
overall, camouflaging is a relatively common part of the
everyday experiences of autistic individuals without intel-
lectual disability. This has implications for clinical and
research settings, particularly regarding the accurate diag-
nosis of autism and identification of required support.
Autistic individuals may camouflage their autistic charac-
teristics during clinical assessments, consciously or not,
which may lead to missed diagnosis or lack of appropriate
support. Clinicians and those involved in assessment of
autistic characteristics should be made aware of the pos-
sibility of camouflaging, and should consider this partic-
ularly when assessing individuals who appear close to the
threshold for a diagnosis of autism. Clinicians should also
be aware of the strong associations between camouflaging
and poor mental health outcomes, and take this into ac-
count when identifying support strategies for autistic in-
dividuals across the lifespan.
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