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Autism Spectrum Disorder (ASD) is a demanding area of study in psychology that
attracts scholars and professionals to understand its intricacies. It was first described by
psychiatrist Leo Kanner in 1943, autism has expanded from a limited understanding to a
spectrum that includes a broad range of neurological differences (Harris, 2018). The study of
autism in psychology involves more than just identifying the symptoms and signs of the illness.
Kodak and Bergmann (2020) stated, despite the fact that some people with autism are able to
live without assistance, other individuals have significant difficulties and require care and
support throughout their whole lives. Moreover, it is essential to recognise that although
individuals with autism may encounter difficulties in higher education and employment, these
obstacles are not directly attributable to autism per se, but rather to barriers in the professional
and academic settings (Von Below et al., 2019). According to a study conducted by Cai and
Ricdale (2015), a significant number of children with autism spectrum disorder who are
cognitively capable have been unable to finish higher education because of issues such as

isolation from society, high levels of stress and high dependency on their families.

Lord et al. (2020), stated that ASD is characterised by difficulties in social interaction
and involvement, intellectual disabilities, sensory abnormalities, and repetitive habits.
Individuals with ASD frequently exhibit distinctive learning preferences. Stuurman et al.
(2020), mentioned their strengths may lie in areas such as memorization, tasks that require
extra attention to the detail, visual learning, or particular areas of interest, while they may
struggle in areas that require a more comprehensive understanding of logic or social concepts.
Due to the pragmatic impairment, individuals with ASD also exhibit a variety of language
abnormalities, including echolalia, pedantic speech, misinterpretation of metaphorical
language, and many other abnormalities (Santos et al., 2022). It has been shown that children

with ASD exhibit incorrect language behaviour in social circumstances, such as, these kids



rarely seek information or give any kind of remarks. This shows that there is a significant

connection that is present between linguistic and social issues (Vogindroukas et al., 2022).

Since ASD is a spectrum disorder, it emphasises the variety of the condition and the
fact that no two people with autism are precisely identical (Warrier et al., 2022). Interactions
involving individuals with autism may be optimised in many ways, depending on the
circumstances and the people involved (Heasman & Gillespie, 2018). Heasman and Gillespie
(2018) also mentioned that as a result, autistic people have trouble interacting with others their
whole lives. However, different aspects of the situation can either make it easier or harder for
people to relate to each other. In a study conducted by Baron-Cohen and colleagues, he
proposed that the presence of talent in autism is associated with three traits that are common
across the autism spectrum. These qualities are sensory hypersensitivity, attention to details,

and a drive to markedly systematise the world (Pennisi et al., 2020).

In this research, the Extreme Male Brain (EMB) theory would be explored further. The
EMB theory was introduced by psychologist Simon Baron-Cohen. This theory implies that
individuals with autism possess a brain that is highly masculinized and thrives in systemizing
in contrast to empathy (May et al., 2019). Upon studying this theory, Baron-Cohen used three
self-report questionnaires, such as: the autism quotient, the empathy quotient, and systemizing
quotient (Wheelwright, 2006). Following his past work on the "Empathizing-Systemizing” and
the “Theory of Mind" hypothesis, Baron-Cohen presented this theory in the early twenty-first
century as an extension of his prior research. Craig et al. (2019) mentioned in his research that
the theory of Empathizing-Systemizing (E-S) was later revised as the Extreme Male Brain
(EMB) explanation of autism by Baron-Cohen in 2002, suggesting that ASD represents an

extreme version of the average male profile.



As mentioned in the debate, it is said that the brain of a female is more empathising,
whereas, male brain is more systemizing. Greenberg et al. (2018), stated with correlation to the
ability to empathise and to arrange information, this suggests that autistic people, on average,
have a brain type that is more “masculine”. Surveys based on self-report indicated that autistic
males exhibited lower levels of masculinity than neurotypical males, while autistic females
displayed higher levels of masculinity and lower levels of feminine characteristics than
neurotypical females (Cooper et al., 2018). EMB is a theory that investigates whether there are
variations in cognitive approaches between male and female, with a special focus on the
characteristics of empathising and systemizing. It is possible that this is the reason why males
are diagnosed with autism at a rate that is approximately higher than girls with the ratio of 4:1

(Halladay et al., 2015).

Baron-Cohen (2002), has mentioned in his research that the capacity to understand and
respond to the thoughts and feelings of another with a suitable response is known as empathy.
Being able to empathise enables one to anticipate the actions of another person and to be
concerned about how they are experiencing (Krahn & Fenton, 2012). In order to predict human
behaviour, empathising is very much needed. It also emphasises the intuitive emotion
recognition, interpersonal relationship, and social indicators. To put it another way, people who
have a greater empathising quotient are thought to be more sensitive to the feelings that are
experienced by those who are directly around them (Brosnan et al., 2010). In contrast to
empathising, systemizing has the capacity to build and analyse the system, regardless of
whether they are technical or analytical (Valla et al., 2010). Individuals with a high inclination
for methodical organisation may find success in fields like science and technology, information
technology, numbers, or any other discipline requiring a profound awareness of rules, logic as
well as patterns (Krahn & Fenton, 2012). In compliance with EBM theory, individuals that

have ASD are sometimes viewed as someone who is extreme in systemizing. These people



might be struggling with being empathetic or socialising with others, but these people focus
intensely on only a few categories of interests and pay close attention to the details. It should

be noted, however, that this does not represent the entire spectrum of ASD manifestations.

In addition, in order to understand that this theory can be considered a continuation of
the E-S theory, one must grasp that the theory proposes two distinct dimensions (E for empathy
and S for systemizing) where variations among individuals are identified in the overall
community (Baron-Cohen, 2002). According to the E-S model, it is hypothesised that a greater
proportion of females have a brain of type E, whereas a greater proportion of males have a
brain of type S. Individuals with autism, assuming they represent an extreme of the male brain,
are expected to have an Extreme Type S brain (Baron-Cohen, 2010). The balance between
empathy (E) and systemizing (S) abilities determines the identity of multiple diverse brain
types. Individuals who are identified as type E are more empathetic as compared to those who
are classified in the systemizing category and these people priorises their intellectual thinking
more. Type S, however, these individuals are good at organising data and think rationally as
compared to being more empathetic. Type B personalities possess equal systemizing and
empathising skills that can be applied positively or negatively. Extreme Type E personalities
exhibit "system-blind" behaviour because they have great empathy but poor systemizing
capabilities. Lastly, are individuals with extreme type S. Individuals with extreme type S are
likely to have “mindblind” due to having difficulty towards empathy but are great at organising
or systemizing. The above categories provide an extensive range of information regarding the
ways in which individuals are able to establish an appropriate balance in their mental activities

between empathising and systemizing (Krahn & Fenton, 2012).

A study conducted by (Kung et al., 2016) stated that experimentally manipulating

testosterone throughout early human development is not possible due to ethical constraints.



Research on the effects of androgen has been gathered from individuals who were impacted by
abnormal levels of testosterone and other androgenic substances before birth due to health
disorders like classical congenital adrenal hyperplasia (CAH). The condition known as CAH
is an incredibly rare hereditary disease that has no impact on males nevertheless causes females
to have unusually high levels of testosterone during the pregnancy. (Kung et al., 2020). Coscini
et al. (2021), stated in her article mentioning that, in response to the related androgen or foetal
testosterone in the theory of ASD, the foetal brain develops in response to the presence of
greater levels of testosterone during pregnancy, which leads to masculinizing it and driving it
to show "systemizing" tendencies, which in turn causes ASD. During the crucial stages of
prenatal development, the concentrations of androgens have a significant impact on the way
testosterone influences the sexual differentiation of the reproductive system. In a study by
(Ostatnikova et al. 2020), stated that the EBM that is associated with autism is probably not
solely caused by an increase in testosterone level, rather, it is possible that other steroid
hormones that have androgen action are also involved. A previous study on the impact of foetal
androgen on childhood behaviour found that the lack of androgen during foetal development
leads to feminine behaviour in biological males, whereas an excessive amount of androgen
results in masculine behaviour in females (Wen & Wen, 2014). However, as mentioned in the

debate, there were no significant findings on the increase of systemising.

Bernier et al. (2011) has discovered that parents who have children that have been
confirmed to have ASD frequently display social characteristics which are comparable to those
of ASD. Referred to as the Broader Autism Phenotype (BAP), this term describes the
occurrence of sub-clinical autism spectrum disorder characteristics in families that have
children with ASD. Rubenstein et al. (2018) mentioned, the symptoms of BAP include
difficulties in having social connections, anxiety, absentmindedness, difficulties in expressing

themselves, and a lack of social competencies. The people who struggle with this BAP usually



display these traits. According to research studies, the classification of a child with autism
spectrum disorder in a phenotypic class was significantly correlated with the existence of BAP
among the guardians of the child (Rubenstein et al., 2018). In addition, in connection with the
EBM theory, it is said that high prenatal testosterone levels have an effect on the extreme male
brain, which displays traits and features that range from moderate autistic features to severe
autism spectrum disorder (Husarova et al., 2016). Moreover, studies appear to indicate that the
parents who hold responsibility for taking care of a kid who has autism spectrum disorder have
a greater tendency to have a range of negative impacts, such as higher levels of stress, anxiety

and despair (Langley et al., 2017).

Individuals who have ASD are said to have cognitive characteristics that more closely
correspond with typical male cognitive patterns, according to the EMB theory (Van Eijk &
Zietsch, 2021). Although it has been subjected to criticism and disagreements, the theory does
bring to light certain benefits that are connected with a cognitive style that is more systemizing
and analytical. There is a possibility that those who have an excessive masculine brain have a
heightened attention to detail, outstanding observation skills, and a strong ability for rational
decision-making. These characteristics are beneficial in areas like engineering, mathematics,
and information technology, where preciseness and problem-solving skills are essential and
needed. In addition, the EMB theory encourages a more in-depth comprehension of the many
cognitive profiles that exist throughout the human population. This theory highlights the
significance of accepting neurological diversity and valuing the distinctive advantages that
people with autism contribute to a variety of fields.

There are also limitations to the EMB theory. One of the most obvious differences
between the sexes in autism spectrum disorder (ASD) is the rate of diagnosis, with almost four
times the number of boys as girls having been diagnosed with ASD (Werling, 2016). Due to

the majority of males in studies on the characteristics and physical traits of ASD, it can be



pointed out that the diagnostic standards and instruments to evaluate ASD generally represent
how ASD manifests in males. Werling (2016) stated in his study that it would be informative
to study diagnosed females in order to have a better understanding of the autistic phenotype of
females. Nevertheless, the outcomes must be evaluated with the awareness that these are the
females who are identified based on diagnostic criteria that could possibly be biassed towards
males. Moreover, people think that normal individuals without ASD would live and be shaped
by a normal social environment. In this case, this would not be the same as those people with
ASD. These people lack empathy, having difficulty in expressing themselves and many more
(Krahn & Fenton, 2012). According to a study by Hauth et al. (2014), the inability to
differentiate between the sexes prevented this study from acknowledging the importance of the
ratio between 2D to 4D as a precise biomarker of prenatal testosterone exposure. The 2D to 4D
ratios did not exhibit the anticipated pattern of lower ratios that are correlated with more
masculine (systemizing) and poorer female (empathising) abilities, nor did they demonstrate a
correlation with ASD. The results are consistent with the findings of a recently published meta-
analysis on the association between the 2D to 4D and measures related to ASD and empathising
or systemizing. It has been discovered that there is very little correlation between autism
spectrum measures and 2D to 4D in nonclinical samples, leading to issues with the sensitivity

of 2D to 4D as a measure of EMB theory or the foetal testosterone.

To summarise, the progression from Leo Kanner's explanation for ASD in 1943 to the
current knowledge of this neurological disorder as a spectrum highlights the significant
complexity of this condition. According to Baron-Cohen’s EMB theory, an individual’s brain
that is suffering from autism are likely to have a highly masculinized brain that is made up of
systemizing compared to empathising. Besides, there is the fact that EMB theory has impacted

our understanding of ASD. The 2D to 4D ratios were criticised based on the theory’s accuracy



on differentiation of gender in autism spectrum disorder. Border Autism Phenotype or (BAP)
was found in the parents of those children that were diagnosed with autism spectrum disorder

due to high levels of androgen which has also led to other complicated genetic compositions.

To have a complete knowledge of autism, it is necessary to look at more than only the
EMB theory in the field of psychology. In addition to this, it involves examining the difficulties
that people with autism spectrum disorder (ASD) have in their daily lives, such as difficulties
in education, limitations to interaction, and expectations from society around them. Taking
into consideration the challenges associated with comprehending as well as offering care for
those who have autism spectrum disorder (ASD), it is of the utmost importance that we extend
our research and work together with experts, scholars, as well as members of the general

population from all different fields.
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