[bookmark: _Hlk40187534]Is there a gender disparity in the presentation of Autistic Spectrum Disorder?
Introduction and rationale 
The focus of this literature review is Autistic Spectrum Disorder (ASD), particularly the question of whether the presentation of ASD can be affected by gender. 
ASD is best described as a developmental condition which varies for each person along what is referred to as a ‘spectrum’. At its core are difficulties with social interaction and communication with others, together with sensory issues which impact on their ability to cope with their environment. The additional impairment in social imagination results in problems in trying to understand the point of view of others and challenges when dealing with changes to familiar, secure routines (Ambitious about Autism, 2020). 
For the sake of clarity, it should be noted that the term autism or ‘classic autism’ was previously used alongside that of Asperger’s syndrome to denote the differing characteristics of these conditions. Asperger’s syndrome was used to refer to higher functioning individuals with milder signs of autism who did not display signs of language delay or learning difficulties. However, this changed in 2013 when the term Autistic Spectrum Disorder was introduced in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (American Psychiatric Association, 2013) to cover all variations of the condition including autism, Asperger’s syndrome and other pervasive developmental disorders.
A presentation at a recent ALNCO meeting entitled ASD and Girls (Ellis, 2019) summarised how ASD can present differently in both girls and boys and made me re-evaluate my school experiences, with further reading affirming this growing opinion (Attwood and Grandin 2006; Cridland et al. 2014; Dworzynski et al. 2012; Garnett et al. 2013; Wilkinson 2008).
When deciding an area to investigate for this literature review, the notion of different gender presentations of ASD seemed to be an astute option.  Sachs (2013, p10) has described the continuing professional development of teachers as needing to pass a litmus test of questions including “does it improve my practice and does it extend me intellectually, personally or professionally?” 
This literature review satisfies these criteria through its pertinence to my current role and should result in a broadening of my own understanding of autism which can then be disseminated to school staff in order to improve our practice as a whole school.
[bookmark: _GoBack]The intention of this literature review is to provide a brief historical overview of  gender differences related to autism before using a thematic approach to investigate the issues and topics that arise and discover whether, as research suggests, autism is diagnosed “both less and later” in females compared to males (Hiller et al, 2014, p1381) and which hypotheses have been proposed to account for this.

Historical overview of gender differences in ASD
Eugen Bleuler (1908, cited in Stark,2019 p38) initially used the term ‘autism’ back in 1908 to describe a male schizophrenic patient who withdrew into his own world, but the topic gained more attention in the 1940s through the work of Asperger (1944) and Kanner (1943) (cited in Frith, 1991). They both referred to children with difficulties in social interaction, but worked with children of differing abilities – Asperger with the more able whilst Kanner worked with more severely affected pupils.
Asperger’s initial study did not include girls, although he later realised that girls could indeed display signs which were suggestive of autism but not “the fully formed autism” that the boys displayed (Egerton and Carpenter, 2016, p3). Kanner noted similar presentation of the children in his initial study although his 1971 follow up study reported that Barbara, Virginia and Elaine - the three girls in his sample of eleven- were in State Hospitals and were virtually uncommunicative to both staff and their families. Although he remarked on “serious curiosities” about their differences, (Kanner, 1971, p144), no further research was carried out into the possibility of gender differences which is intriguing since this would appear to be a line of enquiry which may have provided valuable information to the literature concerning autism. Stark (2019, p38) recently described it as “setting the legacy of inequality for years to come”.  
Autism subsequently came to be regarded as a mainly male condition, with subsequent diagnostic criteria, assessment tools and the majority of research being based on this male presentation. However, it has been proposed that the ‘male’ tests are therefore unable to detect ASD in females as they present differently– could this be a contributing factor to the apparent prevalence of males with ASD?
More recently, understanding of autism has evolved and research has moved towards a notion that there may be a uniquely female ‘phenotype’, one so subtle that it can lead to either “missed diagnosis or misdiagnosis” as the title of a paper by Gould and Ashton Smith (2011) states. Following the reading of a wide range of literature, there does seem to be a growing  awareness and recognition of the fact that females with autism may indeed have different experiences of the referral and diagnostic process for ASD as compared to males, and this will be explored throughout this review.

Nevertheless, research around possible gender differences in the symptomatology of ASD can be summarised as inconsistent and ambiguous. Some studies of communication skills reported discrepancies in expressive and receptive language skills (Carter et al, 2007; Holtmann et al, 2007) whilst others found no differences (McLennan et al, 1993). These same studies also found that girls have better social behaviour than boys, whilst others held that girls displayed more social problems than boys and were less able to play socially (Tsai and Beisler, 1983).

However, other researchers such as Ormond et al (2018) point out that lack of research in this area means there is not, as yet , a detailed enough understanding or complete picture of what this female presentation of ASD may entail.


Statistics for the prevalence of ASD in males and females
It is generally held that the occurrence of ASD is increasing amongst the global population, with numerous theories being proposed to account for this, including “wider diagnostic criteria, greater awareness…, or a genuine change in incidence” Wing (1997, p1764).
There is also commonly reported to be an “unexplained male preponderance” of autism (Goldman, 2013, p675), with the ratio of females to males typically reported as being 1 : 4, although it is thought that for more intellectually able autistic individuals this drops to 1:10. It has been suggested that the ratio of girls to boys rises to 1:2 for children with moderate to severe learning difficulties (Wing, 1981; Dworzynski et al, 2012). 
However, a meta-analysis of 54 prevalence studies by Loomes et al (2017), aimed at attempting to calculate an estimate of the proportions of each gender with ASD concluded that a more accurate statistic for a female : male ratio is closer to 1:3. The 54 studies analysed had a total involvement of 13,784,284 participants, of which 53,712 had a clinical diagnosis of ASD. Males with ASD outnumbered females greatly (43,972 as compared to 9,740 females with an ASD diagnosis) but there was evidence to suggest the possibility of a diagnostic gender bias. 
It is interesting to note the distinction that the authors made between active and passive case ascertainment and the impact that this had on the numbers of girls identified with ASD. Active case ascertainment studies were defined as those that looked for ASD cases regardless of whether the girls had already received a diagnosis, whereas passive case ascertainment studies only identified those with a diagnosis. Active studies identified 24 girls per 100 cases of ASD, whilst passive cases identified 18 girls per 100 cases. The authors concluded that girls who met the diagnostic criteria for ASD had a disproportionate chance of having their ASD overlooked, misdiagnosed or possibly missed altogether or of being diagnosed much later than their male counterparts. 
If the prevalence of females with ASD is indeed higher than previously thought, and girls and women with autism are not being identified, questions quite rightly need to be asked about why this is so. This literature review will analyse and discuss a variety of issues and theories that have been proposed to account for the variance between males and females.  

Age of Diagnosis
The age of diagnosis of males and females with ASD is an important issue that needs to be considered. One issue raised in the literature is whether when females do receive a diagnosis it is at a much later age than their male counterparts, which some studies assert is the case. (Kopp and Gillberg, 1992; Giarelli et al, 2010). 
In 2009, Shattuck et al. examined the timing of when children with ASD were identified with a sample including 491 females and found that there was a gap between the age that they could have been identified and the age that they were. More specifically,  early identification of ASD was  closely linked to being male - “both less and more able females were diagnosed later than males, and more able females were diagnosed significantly later than both less able females and more able males” (Shattuck et al. 2009, cited in Reinhardt et al, 2015, p.698).  Similarly, a study from the Netherlands with 2,275 subjects (Begeer et al., 2013) also noted a difference in the age of identification of ASD, finding that females were diagnosed later than males with both autism and Asperger’s syndrome.
Investigation of my school data corroborates this finding, revealing that referrals of female pupils for concerns around ASD had taken place during Year 5 and Year 6 of primary school, whereas male referrals had typically been made either in the Foundation Phase or lower Key Stage 2. 
However, this conflicts with other studies, particularly those which have a far smaller sample size. Indeed, some studies have not shown sex differences in the age of diagnosis with between 11 and 150 females in their samples. (Wiggins et al. 2006; Ouellette-Kuntz et al. 2009). Whilst it could be said that the small sample size affected the validity of these results, studies also exist with larger sample sizes including 3,000 females with ASD from the USA (Fountain et al. 2011) and 300 females with ASD from Japan (Fujiwara et al. 2011), that also found no gender differences in the age of diagnosis.
Despite the discrepancies and variations in the findings of these studies, it is concerning to consider that females may be disadvantaged with regards to the age of their diagnosis.  It is widely accepted that early identification of any special educational need is crucial both for early intervention and appropriate support, in order to ensure that pupils have the maximum opportunity to reach their full potential and have a successful future.  
It also raises the question of whether ASD really is more prevalent in males or whether it is just not recognised as readily in females.

Missed diagnosis or misdiagnosis[footnoteRef:1] [1:  This refers to the title of a 2011 paper by Gould and Ashton-Smith – Missed diagnosis or misdiagnosis -girls and women on the autism spectrum.] 

Reviewing the literature reveals that a late or even missed diagnosis of ASD has a substantial impact on the mental health of the individual. Effects include, but are not limited to depression, anxiety, sleep and eating disorders, obsessive compulsive disorders and personality disorders. In addition, school refusal, truancy and exclusions may result from the behaviours arising from the social difficulties that are inherent in autism.
Accounts provided by females of their own late diagnosis of autism reveal the distress and confusion that resulted as their social difficulties went unrecognised and undiagnosed. Bargiela et al. (2016) collected in depth accounts from 14 females with autism and analysis revealed that almost all of them had experienced one or more mental health difficulty. One subject reported how she had undergone years of treatment for depression and anxiety prior to her diagnosis, “and not once did anyone suggest that I had anything other than depression” (p3285).
Frequent references are also made in the literature to the fact that ASD traits may be attributed to other conditions in females, thus contributing to difficulties in identification of ASD and a ‘missed diagnosis’. Skuse (2004) pointed out that although shyness and oversensitivity are known features of ASD, they are also considered to be female characteristics and so may not be thought to be relevant. Dworzynski et al (2012) also suggest that for a girl to receive a diagnosis of ASD she must display a much greater symptom threshold than boys as well as accompanying behavioural or intellectual challenges.
Goldman (2013) summarises this line of thought succinctly when she states that “clinical diagnosis is in the eye of the beholder” (p677), going further to explain her view that research suggests that females must show a far greater exernalisation of their difficulties – such as hyperactivity and aggressiveness- in order to be identified, referred and subsequently diagnosed with autism.
Empirical evidence together with first-hand experience in my setting would appear to validate this statement and may well be attributed to the more prevalent, traditional male phenotype of autism which is more widely understood and known.
Wilkinson (2008, p8) advises that when a female is viewed as “passive or odd” or is referred for issues such as depression and anxiety coupled with “a combination of social immaturity…circumscribed interests…social isolation”, then ASD should be considered a possibility. One might conclude that this is a reasonable recommendation to make, particularly when reading about the considerable impact of a missed diagnosis on an individual’s mental health.   
A recent, stimulating piece of research that casts a different but significant light onto the idea of gender differences in ASD is that of Jamison et al (2017). They studied the perspective of clinicians from the US, UK and Canada with the responsibility of assessing and diagnosing ASD, and whether they perceived there to be a sex difference in the severity of ASD symptoms. Interestingly, over 70% of those questioned agreed that there were gender differences in the severity of the core symptoms of ASD when considering school age and adolescent pupils, what they refer to as a particularly ‘critical’ time for females with ASD. The authors, encouraged by the fact that this figure is higher than sex differences reported in the literature in general, state that it “lends credence to continued efforts to understand sex difference” (p780).
Due to the clinical experience of the 106 clinicians involved in the study, these results would appear to lend validity to the argument that there is a gender disparity in ASD. However, the authors are keen to point out that their evidence is qualitative and anecdotal, and although a step in the right direction, it differs from more quantitative analyses of large datasets which show “neither clear nor consistent differences” (p783). Therefore, whilst this research makes an interesting contribution to the understanding of possible gender differences in ASD, it also indicates that additional research is still needed in order to find a more definitive answer.

Social Motivation 
Girls with ASD are often described in the literature as not coming to the attention of their teachers. Attwood (2020) refers to girls with ASD as “the invisible end of the spectrum”, and they have also been described as ‘hiding in plain sight’ (Sarris, 2015).
But how are girls seemingly so adept at hiding their ASD from their teachers and not being identified?
 A variety of reasons have been provided for this, such as their behaviour not appearing to match the classic patterns associated with ‘male’ autism (Kopp and Gillberg, 1992) and also the fact that girls have been reported to be able to maintain a reciprocal conversation, initiate (although not maintain) a friendship and generally present as much less socially impaired in a school setting than their male counterparts (Hiller et al, 2014). 
Research makes reference to females as having the ability to cope better and more creatively with their social difficulties than boys, to the point that they can blend quite well into classrooms. Attwood (2020) describes the female ability to observe, analyse and imitate the behaviour of those around them rather than participate in social settings, picking up on patterns of behaviour, actions and responses which they can then replay, rehearse and replicate in their own social interactions. Leane Holliday Willey (2015, p131), emphasises this clearly when she talks of “decades of pretending to be someone that she wasn’t”, to the point that she felt that nobody believed that she had Asperger’s syndrome.
It would appear that despite females appearing able to cope socially, these skills are superficial. Combined with research that shows the better language and communication skills of females (Gillberg and Coleman, 2000) it is reasonable to assume that they may well contribute to the lower numbers of girls that are identified and referred for ASD.
A recurring theme in the literature is that females have a higher social motivation than males which allows them to integrate better. A first-hand account provided by Stark (2019), who herself was diagnosed with autism aged 27, describes how she was desperate for a friend, even though she was unsure how to go about it and fit in, and she describes how girls with autism can “crave friendships and have a strong need to belong to a social group”(2019, p39).  This is echoed by Holliday-Willey (2015) who admits that whilst she did not fully understand the rules of friendship, she managed to somehow navigate them enough to make one friend, Maureen. However, her understanding of “I had my friend. She had me. End of story.” (p21), led to great difficulties when Maureen had other friends to play with, as the additional friends were viewed as an intrusion by Holliday-Willey.
The theory of an increased social motivation in females appears credible when considered alongside personal experience in my setting where female pupils have typically been investigated for ASD at a later age than males. Difficulties with social interaction and communication only began to be noticed as they grew older and reached Key Stage 2 (KS2), having initially seemed to integrate and cope socially at younger ages.
Contemporary teaching strategies such as collaboration with peers, contrast sharply with the social communication and social interaction difficulties central to a diagnosis of autism (National Autistic Society, 2020), as does the ‘puzzling feature’ of many primary classroom seating arrangements – groups of children sitting around tables or “desks pushed together to make squares” (Galton and Williamson, 1992,p2). Empirical evidence would confirm that many pupils find the skills needed for working in a group difficult and so it is reasonable to expect that an ASD pupil would find this extremely challenging. The greater use of collaborative groupwork in KS2 would compromise and challenge their ability to deal with the growing demands of a KS2 environment and any difficulties may then begin to become more exposed and noticeable.

Camouflaging and Masking
The suggestion of increased social motivation in girls links with the concept of females being very adept at camouflaging their ASD traits. Numerous references in the literature attest to this and the subsequent impact on the ability of professionals to identify any difficulties and refer onward to appropriate services for an ASD diagnosis and support (Cridland et al, 2014; Rynkiewicz et al., 2016; Dean et al, 2017; Hull et al, 2017).
Interestingly, the concept of camouflaging leading to difficulties with detection is not limited to ASD, and it is also considered to be a factor with regards to pupils who may have suffered trauma and / or have attachment issues. Both empirical and research evidence suggests that these pupils may either externalise their reactions to distress or internalise them, leading to difficulties for teachers in recognising their needs. This is especially true if they display an avoidant style of attachment, where they have learned that showing their true feelings may lead to danger. (Lyons et al, 2020) 
Conversely, Hull et al (2017) question the idea of camouflaging being a factor in the gender difference in diagnosis of ASD. Whilst not initially setting out to look at gender differences, they discovered relatively equal numbers of male and female adults in their study reported using the technique. They therefore propose that camouflaging may be common amongst all individuals with ASD although they recognise that further research is needed into all aspects of the technique including developing measures of the behaviour.
Powerful statements are included by Hull et al (2017) from adults with ASD talking about their camouflaging, including references to carrying the “weight of a black cloud”(p2529) and the mental exhaustion and strain caused by maintaining the camouflage in order to appear to be socially competent and ‘neurotypical’. This is echoed by the experiences of Greta Thunberg, (Carpenter, 2020), who “disappeared into a darkness” (p16) and began to experience emotional and eating problems when her ability to mask her difficulties began to fail at puberty. Her parents report her refusing to go to school, crying all day, refusing to eat and becoming a selective mute.  

The Four o’ Clock explosion
A significant concept from the reading of the literature is that of the ‘four o’clock explosion’ (Mandy, cited by Sarris, 2015) or the ‘Dr Jekyll and Mr Hyde personality’ referred to by Attwood (2020). This refers to the fact that ASD pupils, particularly girls, manage to control their emotions and behaviour whilst at school, but have meltdowns at home to release the pressure caused by the effort to sustain their behaviour and camouflage throughout the day. 
A mismatch between ASD symptom reporting by parents and teachers is quite common in the literature. Posserud et al. (2006, p168) found that parents frequently reported a greater number of symptoms than teachers. Despite boys being scored more highly on the Autism Spectrum Screening Questionnaire (ASSQ) by parents and teachers, they describe as ‘striking’ the fact that the largest discrepancy between scores occurred for girls (p173) - thus implying that teachers have greater difficulty identifying signs of ASD in girls. Hiller et al (2014, p1392) agree with this notion, reporting that teachers had far less concerns about the language and social skills and ability to deal with change of girls as compared to boys. 
The suggestion of a ‘four o’clock explosion’ resonates strongly due to recent personal experience at my setting where behaviours have been described by parents which are in total contrast to school experience of the child. It appears to be a logical conclusion that this theory may go some way to explaining the differences between home-school reporting of difficulties and the difficulties for teachers in identifying girls with ASD. It would also have a significant impact on any referral for ASD since to proceed with a diagnosis along the Neuro Developmental Pathway, social communication difficulties must be pervasive across all settings. 

Special Interests and Repetitive Behaviours
A key feature of  ASD is an intense focus on special interest topics, and those that often spring to mind or “ring alarm bells”( Egerton and Carpenter, 2016, p4) tend to be scientific or technology related, such as trains, dinosaurs, cars or even “electricity pylons”(p4). However, some researchers now propose these as being more typically related to the male presentation of autism, with female special interest topics being different in nature (Nicholas et al, 2008; Hartley and Sikora, 2009; Mandy et al, 2012; Lai et al, 2015). Hiller et al (2014), reported that 89% of boys and 58% of girls in their study of high functioning ASD pupils reported fixated interests and found that fewer girls displayed lining up or sorting behaviours, which again is reported as being a trait of those with ASD.
The consensus of the literature appears to be that the special interests of girls with ASD are comparable to the interests of neurotypical girls- music, animals, celebrities, fashion- but differ dramatically in their intensity. The fact that these special interests are shared with peers, makes them harder to detect as ASD related and so may contribute to girls being under identified. Hiller et al (2014, p1394) also suggest that as the interests of girls are less likely to interfere with their daily life and functioning, they may not be viewed as a concern by parents.
Some females with late diagnosed autism themselves believe that the popular “RainMan stereotype”[footnoteRef:2] of an autistic male with highly developed savant skills in maths or science hindered the identification of their own ASD (Bargiela et al, 2016, p3287). One subject reported her teacher saying that she was too poor at maths to be autistic. This appears to be consistent with the idea of a gender bias against diagnosing females with ASD, and strongly highlights the need for far greater awareness of the features of ASD in females amongst all sectors of the population but particularly the teaching profession, in order for early identification and appropriate support to be put into place.  [2:  Rainman was a 1988 film starring Dustin Hoffman as Charlie Babbitt, an institutionalised autistic savant. A Guardian newspaper article in 2018 ran the headline “Rainman at 30: damaging stereotype or the best thing to happen to autism?” (McCarthy, 2018).] 


Testing and Diagnostic Measures 
Bargiela (2016) raises an interesting question in her paper – do females really display lower levels of repetitive behaviours or are they just not being detected by the current measures being used to assess for ASD which are based on the male presentation? 
In a meta-analysis of 22 peer reviewed studies Van Wjingaarden et al (2014), found that females did indeed show less restricted interests and behaviours than boys overall.  This was the only area where they concluded that symptom severity showed a gender difference – for social behaviour and communication there were similar levels of severity. In discussion, the authors propose hypotheses to explain this finding, the first of these being that there may indeed be a separate female phenotype of autism and, if this is the case, new female testing measures were recommended to be developed which would be more attuned to the female presentation of autism. This has been proposed by others such as Begeer et al (2013) and Happe (cited in Egerton and Carpenter, 2016, p3) states clearly  that “because our diagnostic systems and stereotypes of ASD are based on males, we just don’t know how many girls with very high autistic traits are out there, unrecognised”. 
Although the majority of ASD screening tools are based on the traditional male phenotype of autism, some have been recently developed to attempt to capture the proposed differing presentation of females. Kopp and Gillberg (2011) adapted the ASSQ-REV by including a new subscale of 18 items (ASSQ-GIRL).  Their finding was that some items were indeed more typical of females than males, including avoiding demands, being determined, interacting mostly with younger children and not taking care of their physical appearance (p2875).
Similarly, Attwood et al (2011) developed the Questionnaire for Autistic Spectrum Conditions (Q-ASC), a 57 item parent reported measure which aimed to attempt to discover differences between the male and female presentation of ASD. A pilot study of the Q-ASC by Ormond et al (2018) revealed that statistically significant meaningful differences were found between the characteristics reported by parents, enough for the authors to consider the possibility that the Q-ASC could be used to detect sex differences in the presentation of ASD.  However, they do admit that further work is needed to allow better detection of any specific features of a female phenotype of autism.
The test used in the assessment and diagnosis of autism may well influence the signs and symptoms of ASD that are detected and therefore whether a diagnosis is given. Reinhardt et al (2015, p699) found that more studies detected sex differences when they used the Autism Diagnostic Interview Revised (ADI-R) than when they used the Autism Diagnostic Observation Scale (ADOS). This may be because the ADI-R includes a greater number of measures of repetitive behaviours than the ADOS, and as previously mentioned  these are not thought to be as noticeable a feature of female ASD and can be more difficult to detect than in the male presentation.
Whilst not an academic source of information, an extremely informative piece of work is the Autism in Girls Checklist (Staffordshire.gov.uk, 2020), which has been based on previous publications about females and autism such as Egerton and Carpenter (2016).   Descriptive statements are included for areas such as intense interests, friendships, communication and behaviours at home and school, and an opening caveat recommends that a referral for assessment may be helpful if there are a significant number of ticks. 
This is an indication of the growing awareness of possible gender differences in ASD. It leads me to believe that the Autism in Girls Checklist would be an extremely useful tool to introduce in a school setting in order to ensure that staff were alerted to the possibility of ASD when gathering information for female pupils displaying signs of difficulty and a need for further support. 
Extreme Male Brain
The concept of an ‘Extreme Male Brain’ has been proposed by Baron-Cohen (2002; Baron- Cohen et al, 2005; Baron-Cohen, 2009) based on an empathising-systemising theory of typical sex differences, which proposes that females score more highly for empathy whereas males score more highly for systemizing abilities. This is relevant since empathy is the ability to understand and recognise the emotions and feelings of others, and difficulties with this are a central part of an ASD. Conversely, systemising requires an eye for detail, and Baron-Cohen describes it as using ‘if-then’ correlation rules (2002, p248) giving the example of ‘The light went on because switch A was in the down position’. It is no use when trying to predict and understand human behaviour. 
The Extreme Male Brain theory suggests that exposure to testosterone in the uterus can affect brain development which subsequently goes on to affect the thinking process of individuals. It was found that individuals with autism demonstrated more ‘masculine’ scores, with below average scores for empathy and average or above average scores for systemizing skills (Baron-Cohen, 2002).
Critics of the theory considered that the study samples were too small for the results to be generalised, and also had not been able to be replicated by independent researchers, since most of its support either comes from Baron-Cohen himself or from his former students (Lai cited by Furfaro, 2019). This difficulty was acknowledged by Baron-Cohen when he admitted that the generalizability of his theories was limited due to the small sample (Greenberg et al, 2018). Responding to the criticism, he set out to further test the theory in a study involving a much larger sample – 671, 606 individuals of whom 36, 648 were autistic.  This is described as the “largest study to date of autistic traits” (Greenberg et al, 2018, p12152), with the title of the paper emphasising that it tests the theories in ‘half a million people’.  The resulting findings are fascinating to read, and the authors refer to the robust evidence and strong support that they can now provide for the theory of an Extreme Male Brain.
However, Baron-Cohen advises (2018) that the results could be misinterpreted, especially regarding the assumption that all individuals with autism lack empathy or are ‘hyper male’ in other regards. He outlines that variations will occur amongst people with ASD in the same way that males and females in the general population can be typical or atypical and emphasises that each person with ASD must be treated as an individual. This is a reasonable assumption to make especially when taking into account the unique circumstances of each individual and the impact of their environment, education and experience on their development. As Holliday – Willey (2015) maintains, “Every person…shows a unique presentation of their challenges” (p179).
In summary, the large numbers of individuals involved in this study lends validity and an increased credibility to its findings and this would indicate that it contributes significant information to the study of sex differences in individuals with ASD. 

The Link Between Autism and  IQ
Current statistics provided by the National Autistic Society (2020) state that around 44 -52% of autistic people may also have a learning disability. 
However, does a gender difference exist in relation to ASD and IQ? Historically, Wing (1981) commented that autism was very rarely seen in females with normal intelligence, since males were over-represented in those with a diagnosis of high functioning autism / Asperger’s syndrome by 15:1, whereas for those with learning difficulties the ratio fell to 2:1.
This finding has been corroborated by other researchers such as Lord et al (1982) who found that once IQ was controlled, very few differences could be seen in autistic behaviours. Similarly, Volkmar et al (1993) discovered that sex differences in autism were in their opinion confined to IQ and were not statistically significant in other areas. Their study quoted statistics from Fleiss (1981, cited in Volkmar et al, 1993, p583) who reported that autistic males were 8.8 times more likely to have an IQ score greater than 70, and also that a far greater number of females with autism were included in the lower IQ range.
A noteworthy study is that of Pilowsky et al (1998) who questioned previous findings relating to IQ, commenting that their findings may be due more to the level of intelligence or retardation rather than the level of autism. Their study very closely matched males and females with autism for chronological age and mental age in order to rule out the impact of intelligence and be able to look more closely at other possible sex differences. When this was done, their results showed that females with autism did indeed have lower mental ages than males, corroborating the findings of previous research. 
 Interestingly, Pilowsky et al. also reported that they found no other gender differences in their study, not even on the results of the Childhood Autism Rating Scale (CARS) or the Autism Diagnostic Revised Interview (ADI-R), both tools which are used in the diagnostic process. The conclusion reached was that the study provided evidence for a “similar clinical picture of autism” (p151) for both genders.
It is worth considering however that the CARS and ADI-R assessment tools are, alongside many others, based on the more prevalent male presentation of autism and so it may be that they are not as sensitive at identifying female traits of autism – a view which is expressed frequently throughout the literature. 

Conclusion 
A wealth of literature exists in the field of ASD and understanding of the condition and its many facets and features has developed and evolved over time. What appears to remain dominant in general consciousness however, is the notion that autism is associated with being male.  Prevalence studies routinely show that males with autism outnumber females, as they also do in studies of ADHD (Willcutt, 2012), although more recent data suggests that the gap would appear to be narrowing. 
This narrowing of the gap is  reflected in the literature as well as on a local level as Ellis (2019) reports the results of her investigations of ASD assessments for the Swansea Bay Health Board over the last 10 years (See Figure 1 below):
Figure 1 :Local ASD assessments – girls : boys
2008 – 1:6
2013 – 1:2
2018 – 4:5






Despite this there is still an under recognition of the fact that females can be diagnosed with autism. Greta Thunberg’s mother was quoted in a newspaper article (Carpenter, 2020) as thinking “Either the school psychologist is crazy or else we have a giant gap in public awareness”, (p18) when the possibility of autism was suggested to her as a cause of Greta’s distressing behaviour. To her understanding, Greta was not presenting with any traits that she would attribute to a diagnosis of autism.
This review aimed to analyse available literature on gender differences in order to try to discover whether gender truly does affect the presentation of ASD. It must be noted that as a proportion of the literature concerned with ASD, research examining the issue of possible gender differences in presentation is a relatively small but increasing area of interest. Egerton and Carpenter (2016) accurately label these as “early days” in identifying gender differences for ASD and describe the evidence proposed so far as “sparse, fragmented and inconclusive” (p14).
Reading of the literature, whilst informative and illuminating reveals frequent disparities in findings and attempting to synthesize and summarise the information into a coherent whole is extremely challenging.  Précising the literature reveals themes that seem to find general agreement, such as females having increased social behaviours and more developed language skills (Hiller et al. 2014), less repetitive behaviours (Hartley and Sikora, 2009; Van Wijngaarden-Cremers et al., 2014) and a lower IQ when ASD is present. (Lord et al., 1982; Volkmar et al, 1993). However, it does appear reasonable to conclude that there is sufficient evidence in the literature to successfully argue that there are differences, however subtle these may be, between the presentation of ASD in males and females.
Firstly, evidence from clinicians (Jamison et al, 2017) showing that 70% viewed females to present somewhat differently for the key symptoms of ASD was compelling since they have vast experience in the diagnosis of ASD, which therefore would suggest credibility to their views.
Secondly, despite the concept of the Extreme Male Brain being initially doubted due to its small sample size, the fact that the authors revisited the study with a far larger sample –  the largest study of autistic traits so far (Greenberg et al, 2018)  – lends far more validity to their notion of a detectable sex difference between the skills of individuals with ASD.
In addition, powerful evidence for a gender difference in ASD comes from the concept of the camouflaging or masking of ASD traits. First person accounts and anecdotal evidence from females with ASD (Holliday-Willey, 2015; Hull et al., 2017) attest to the detrimental impact of this masking on mental health, although the suggestion that this may be common to all those with ASD not just females must be noted. However, coupled with the concept of the ‘four o’ clock explosion’ (Mandy, cited by Sarris, 2015), this delineates the idea that females with ASD may have different coping mechanisms to males. The internalisation of difficulties contributes to them not becoming apparent or standing out to their teachers and thus them not being identified as often as males, whose externalising behaviours are much more readily observable.
Van Wijngaarden-Cremers et al (2014, p365) contributes an interesting observation to the discussion of gender differences by referring to an ‘ascertainment bias’ – girls are routinely referred less than boys for a diagnosis of autism, possibly because of the way that they internalise their difficulties and their difficulties are misinterpreted. Often they are referred for other conditions, however, once they receive a diagnosis it is stated that there is no real difference between the type and severity of diagnosis.
In the context of teaching and observing children in school, I suspect that many education professionals would attest to being far more familiar with the classic image of the boy with autism, happy to play alone alongside other pupils than they would be with the suggested female presentation of autism. Nevertheless, it is vital that education professionals, who Bargiela (2016,p 3292) refers to as “influential gatekeepers of services” become far more aware of the atypical presentation of females with autism in order that appropriate support and interventions can be put into place in the classroom environment.

It is not just necessary to raise awareness of the possibility of gender differences and a female phenotype of autism amongst classroom teachers. It is of great importance to ensure additional training for ALNCo’s, who despite their increased knowledge of ALN and the vital role they play in identification of difficulties and onward referrals to outside agencies, may not be fully aware of new developments in ASD research.  Carpenter states “Many SENCo’s believe the one girl to four boys scenario…we have an undiagnosed population here who are currently not getting the best from our education system” (Egerton and Carpenter, 2016, p8). If ALNCo’s become more aware of the subtle ways in which girls with autism can present and if they are alerted to consider the possibility of ASD when coming up with scenarios to explain females who are displaying difficulties in the classroom, then early intervention can begin which may alleviate the distress of a “missed diagnosis or misdiagnosis” (Gould and Ashton-Smith, 2011).
The gender difference in ASD is also complicated by the possibility of there being differing groups of females with ASD (Van Wijngaarden-Cremers et al., 2014, p635). They propose two distinct groups- the first contains females who are severely impaired and thus identified and a diagnosis secured. The second is a group of females who either are not diagnosed at all or are diagnosed at a much later age than their male counterparts. 
This links to a further issue raised by research that gender differences may become apparent at different ages in a child’s life. It has been suggested that they are not really apparent and obvious in early childhood  but emerge more clearly as the child matures into school age and particularly adolescence (Begeer et al, 2013). Although research is inconclusive, the possibility that age may affect the presentation of autistic traits, lends extra weight to the need for education professionals to be upskilled in the recognition of the subtle signs of ASD in females. 

Recommendations for future research
Correct identification of any additional learning need or condition, including ASD, is vital for all individuals in order that they may be supported appropriately by teachers, parents and other professionals to reach their true potential. 
However, due to the reported historical prevalence of males with ASD, screening and diagnostic tools for autism are based on the traditional male phenotype of autism and thus may not be sensitive enough to detect signs of ASD in females. Therefore, as a priority, it seems to be logical that screening more attuned to the female presentation continues to be developed. Strides have been made in this direction such as the ASSQ-REV (Kopp and Gillberg, 2011) although further research is still needed in order to be able to detect ASD at the earliest possible opportunity.
In addition, there still appears to be no definitive description of what ASD in females looks like, so more research into the characteristics of girls already diagnosed with ASD would help to cast more light on this area. In the same way, further research to compare ASD girls with their neurotypical counterparts would be interesting to discover more about the qualities of ASD that are typically female – particularly due to the fact that research has shown that some female characteristics such as shyness can overlap with ASD traits and then be ignored or overlooked. Similarly, the fact that the special interests of girls are said to not stand out as markedly different from their female peers could then be explored. 
An issue with research into gender differences has been that girls are under- represented in sample sizes, possibly due to the difference in statistics of prevalence of the condition between males and females. Results cannot be generalised to the population as a whole. Just as Greenberg et al (2018) increased their sample size dramatically to provide validation for their theory of the Extreme Male Brain, could future research into the female presentation of ASD be carried out in a similar way, with a greatly increased number of participants?  In that way, valuable credible information could be gained which can be used to educate professionals and parents and ensure improved experiences and better outcomes for both females with ASD.
Finally, the concept of camouflaging and masking warrants further, more detailed investigation. Without a more accurate way to recognise the symptoms of ASD in an individual, teachers and other professionals may undoubtedly either miss or misinterpret the behaviours being presented to them, which may have negative implications for the mental health of the individual. Research into camouflaging has begun and more recently a Camouflaging Autistic Traits Questionnaire (CAT-Q) has been developed by Hull et al (2018) which is stated as being useful for screening “individuals who may be missed under current …diagnostic criteria”(p831) as well as for non-autistic individuals. The authors point out that as a new measure, there is a need for far wider usage of the questionnaire in order to improve its validity and legitimacy. This is an area of research that would provide valuable information into the concept of camouflaging as a whole, but may particularly provide information as to whether females with ASD are better at camouflage than males, and whether this in turn contributes to a gender disparity in identification and diagnosis. 
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