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The Executive Dysfunction Hypothesis for Autism Spectrum 

Disorder- A Neuroanatomical and Developmental Perspective 
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ABSTRACT 

Autism spectrum disorder (ASD) is a perplexing neurodevelopmental disorder which 

attributes its cause to a profusion of reasons- genetic, environmental, and social. Since its 

inception, research has been generously apportioned to the genetic milieu, neglecting the 

socio-environmental and cultural foundations. This article reviews not only the brief history, 

diagnosis and the various theories postulated, but also presents a developmental perspective 

of the disorder, the executive dysfunction hypothesis and the neuroanatomy, concomitantly. 

Neuropsychological findings are elucidated along with certain deficiencies which are present 

in the diagnostic tools. Though this review focuses on numerous genetic underpinnings, a 

larger, comprehensive study should be devoted focusing on the possible environmental 

origins and subsequent contributions, and the socio-gender aspect of the disorder, to 

overcome an evident gender bias. 

Keywords: Executive Functions, Pre-frontal Cortex, Neuropsychology, Child & Adolescent 

Development, Autism. 

roadly,‘neurodevelopmental’ connotes the developmental unravelling of behaviour 

underpinned by brain maturation, through interactions among brain systems (Casey, 

2014). Neurodevelopmental disorders’, imply delays or aberrations in behavioural 

and psychological function due to a hindrance or variance in brain development (Mittal, 

2016). Disorders of these kind manifests foremost during the course of development and 

maturation and they originate due to a variety of genetic and environmental conditions 

(Ehninger et al., 2008). 

 

Identified as an orderly disorder, by Leo Kanner in 1943, Autism Spectrum Disorder (ASD) 

is a common neurodevelopmental disorder with a robust genetic strain (Kanner, 1943a). It is 

understood not to be a distinctive entity, rather a clinical syndrome (Geschwind, 2009) with 

mercurial deficits in social communication and interaction, as well as restricted, repetitive 

behavioural patterns, interests, or activities (American Psychiatric Association, 2013b). The 

social communication domain includes difficulties in reciprocal social interaction (Wagner 

et al., 2019); deficits in non-verbal social communication (Papagiannopoulou et al., 2014, 

Caruana et al., 2018) and impairments in ability to understand, develop and maintain 
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relationships (Baron-Cohen et al., 1985a). Symptoms in reference to the restricted and 

repetitive behavioural (RRB) domain manifest across motor, verbal, non-verbal, and sensory 

modalities (South et al., 2005). Observed behaviours in that domain may include motor 

stereotypies, echolalia, insistence on sameness, ritualized behaviours, narrow interests, and 

hyper- or hypo-reactivity to sensory stimuli (American Psychiatric Association, 2013b). 

 

The diagnosis of ASD has had a tumultuous history. The term ‘autism’ was first used by 

psychiatrist Eugen Bleuler in 1908 (Kuhn & Cahn, 2004). He used it to elucidate a patient 

suffering from schizophrenia, who had withdrawn inwardly. It referred to a specific cluster 

of behaviours that a subset of patients with schizophrenia showed, “autistic detachment”, 

which, according to Bleuler was a vital “detachment” from reality. Embedded in the Greek 

word ‘autos’ meaning ‘self’ the word ‘autism’ was used to mean morbid self-admiration and 

withdrawal within self. 

 

However, it was not until the 1940s, when autistic behaviour began to be considered as a 

prominent condition worthy of contemplation. In his now seminal paper, Kanner (1943a) 

presented eleven case studies of children who all appeared to have a certain degree of 

detachment from the social world, unduly routinized or ritualistic behaviour and, in certain 

cases, an ambivalence towards communicative cues that would typically command attention. 

Within months of this paper’s publication, a Viennese psychiatrist named Hans Asperger 

(1944) published a paper titled ‘Autistic Psychopathy in Childhood’ with notable striking 

similarities to Kanner’s case descriptions, including that they both used the term ‘autism’, 

albeit independently. 

 

There were, however, some important discrepancies in these early reported accounts. 

Asperger believed autism was not a sporadic condition and that it could affect people on a 

continuum of cognitive ability, whereas Kanner’s definition was narrower and several of his 

case studies focused on children who had negligible expressive language. Further, Asperger 

was of the opinion that autism had a neurological cause while Kanner’s psycho-analytic 

contemporaries inspired him to suggest that maternal coldness was the trigger for the 

behaviour he had been observing (Kanner, 1949b) – a suggestion that paved the way for a 

now, malignant but nonetheless continually damaging, Refrigerator Mother Hypothesis 

(Bettelheim, 1959). However, following Kanner's coherent description and labelling of the 

disorder in 1943, autism (then also referred to as ‘childhood schizophrenia’ or ‘childhood 

psychosis’), promptly became recognized as a vital clinical entity in child psychiatry. 

 

Since the onset of the 20th century (McGlashan et., 2011), the concept of autism has 

undergone numerous modifications. Whereas the tenth version of the International Statistical 

Classification of Diseases (ICD-10) (World Health Organization, 2017) still uses an 

emphatic approach in which autism is listed as one of eight Pervasive Developmental 

Disorders (PDD), the fifth edition of the Diagnostic and Statistical Manual of Mental 

Disorders (DSM-5) (American Psychiatric Association, 2013b) offers a more dimensional 

description of these conditions by deeming them on a continuum. These slow paced changes 

have resulted in the DSM-5 using the term ‘Autism Spectrum Disorder’ (ASD). Today, it 

requires three core domains of severe dysfunction with onset prior to the age of three: 

deficits in language and communication, deficits in social interaction, and the presence of 

repetitive or restrictive behaviours and interests (American Psychiatric Association, 2000a). 
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Studies conducted in the early 1960s and 1970s, measuring by using Eisenberg and Kanner's 

(1956) criteria, Europe and the United States, reported prevalence estimates in the range of 2 

to 4 cases per 10,000 children (Lotter, 1966; Rutter, 2005; Treffert, 1970)- a figure for 

autism which has remained remarkably consistent over the years (Wing, 1993). This led to 

the assumption that autism was a rare childhood disorder. The earliest prevalence studies 

also found a congruent sex difference, with boys being three to four times more likely to 

have autism than girls. 

 

Stereotypes about gender normative behaviour and about autism predominantly being a male 

condition (Bargiela, Steward, & Mandy, 2016) combined with autistic females’ relatively 

greater range of sociality and increased likelihood of masking their difficulties, known as 

‘camouflaging’ (Hull et al., 2017; Lai et al., 2016; Mandy et al., 2012), could potentially 

result in people being less perceptive to autistic traits in females. Subtle differences in the 

behavioural manifestation of autism in cognitively abled women and twenty-eight girls, 

showing reduced externalising behaviour, translates that women and girls were less likely to 

be detected with standard diagnostic instruments (Hiller & Weber, 2014; Sedgewick, Hill, 

Yates, Pickering & Pellicano, 2016; Werling & Geschwind, 2013). This cumulative effect 

has resulted in a generation of autistic females who were misdiagnosed, diagnosed at older 

ages or undiagnosed all together (Werling & Geschwind, 2013). 

 

Nonetheless, following an inclusive diagnostic criterion for autism that occurred in the late 

1980s and 1990s, autism prevalence studies around the world showed a notable increase 

(Fombonne, 2009; Rice, 2013; Rutter, 2005). In 2020, the Centers for Disease Control and 

Prevention (CDC) documented that approximately 1 in 54 children in the U.S. is diagnosed 

with ASD. Prevalence rates in India stands at approximately 1 in 500 or 0.20% or more than 

2,160,000 people. Countless children are diagnosed after the age of four, however autism 

can be loyally diagnosed as early as age two (Lord et al., 2006). It is entirely possible that 

other factors, including but not restricted to improvements in screening and services for 

children and increases in explicit risk factors for children with ASD (e.g., increases in the 

proportion of births to older parents) have also caused an increase in the prevalence of ASD 

steadily (Durkin et al., 2008; Grether et al., 2009; Rice, 2013; Schieve et al., 2011). 

 

Autism is associated with a coalescence of genetic and environmental factors (Chaste & 

Leboyer, 2012). Due to the vigorous heritability estimates in autism, a substantial focus of 

research has been devoted to detect the underlying genetic causes, with lesser emphasis on 

potential environmental triggers. Although appreciation of genetic causes have resulted from 

significant efforts made in the field of genetics, recent debates about increasing prevalence 

(Weintraub, 2011) or heritability (Hallmayer et al., 2011) have highlighted the necessity to 

expand and explore the research on environmental factors. 

 

Social deficit is widely recognized, and the deficiency in social reciprocity is an intermediate 

part of the diagnosis. Social communication impairments are at the heart of the deficit and a 

strong early indicator of ASD (Anagnostou et al., 2014; Vicker, 2009). Children and adults 

with ASD have shown difficulties in various regards such as play, eye gaze, reciprocal social 

interactions, imitation, joint attention and facial processing (Dawson et al., 2004; Vicker, 

2009). Evidence from empirical studies over the last decade have indicated a high 

irregularity in the manifestation of these deficits across the lifespan (Bryson et al., 2007; 

Lord et al., 2006). 
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Theory of Mind 

As postulated by Baron-Cohen (2000b), the theory of mind (ToM) refers to the ability to 

infer an entire range of mental states i.e., beliefs, desires, intentions, imagination, emotions 

etc. that cause action. In summary, having a theory of mind is to be able to emulate on the 

contents of one’s own and other’s mind. An impairment in ToM is visible in various 

neurodevelopmental disorders including but not limited to ASD, attention deficit 

hyperactivity disorder (ADHD), developmental language disorders, and schizophrenia, as 

well as acquired disorders of the right brain and traumatic brain injury (Korkmaz, 2011). 

 

ToM operates as a conglomeration of functions, which involves memory, attention, complex 

perceptual recognition (face and gaze processing), language, executive functions (tracking of 

intentions and goals and moral reasoning), emotion processing-recognition, empathy, and 

imitation (Wellman & Miller, 2008). Hence, ToM development is not only dependent on the 

maturation of several brain systems but also is contingent to parenting, social relations, 

training, and education; thus, it is an example of the dense, perennial environmental 

influences at developmentally significant periods and the reciprocity between the two. A 

severe impairment in understanding others mind is a key cognitive feature of ASD (Baron-

Cohen et al., 1985a; Leslie & Frith, 1988), 

 

Weak Central Coherence 

Postulated and developed in the late 1980s, by Uta Frith (1989), the weak central coherence 

(WCC) (also referred to as the Central Coherence Theory, (CC) purports that autism is the 

result of a different cognitive style that focuses on the local details at the expense of 

processing the gestalt (Happé & Frith, 2006; Happé, 1996b). The WCC theory seeks to 

elucidate how certain individuals diagnosed with ASD would be overly focused on the 

details rather than the summary of a story or a conversation. Deficits may manifest through 

fixation on details, literal thinking and a failure to understand the context dependent meaning 

in tasks amongst a host of other areas. The foundations of this theory is that this very 

detailed processing is suggestive of a weak central coherence. This would explain why 

individuals with ASD excel in fields of mathematics and/or sciences but have a hard time 

making sense of a story. This theory contributes to expound both assets and deficits found in 

individuals with ASD. In addition to the ToM and the WCC (Happé, 1994a), there is the 

executive dysfunction hypothesis (Russell, 1997). 

 

Executive Function: An Introduction 

The notion of ‘executive function’ (EF) refers to higher order cognitive processes which act 

as a guiding principle in a perpetually changing environment (Jurado & Rosselli, 2007). The 

term which was first suggested in the mid-20th century, after observed frontal damage in the 

case of Phineas Gage, (Harlow, 1848) soon found itself as a mainstay in psychological 

research, often associated with the frontal cortex (Pribram, 1975). 

 

Identified as a primary agency of cognitive processes that are under a supervisory control 

mechanism (Baddeley, 1988), the EF directs and regulates behaviour for the purpose of 

future goal attainment (Welsh & Pennington, 1988). These processes often include planning, 

organization, inhibition, cognitive flexibility, working memory (Rogers & Bennetto, 2000; 

Welsh, Pennington, & Groisser, 1991), mental flexibility, response initiation, response 

inhibition, impulse control and oversees action (Roberts, Robbins, & Weiskrantz, 1998; 

Stuss & Knight, 2002). These refined executive functions require the concurrent use of a 

myriad of basic executive functions which include planning, cognitive flexibility, cognitive 
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inhibition and fluid intelligence (e.g., reasoning and problem-solving) (Malenka et al., 2009; 

Diamond, 2013, Chan et al., 2008). 

 

EF has been chiefly defined as the sweeping regulation of goal-directed, future-oriented, 

higher-order cognitive processes (Stuss, 2011; Lezak et al., 2012; Barkley 2014; Baggetta & 

Alexander, 2016). Although there is widespread agreement on the universal concept of EF, 

the theoretical models and processes that may underpin it, differ considerably. To this date, 

these different areas have not been specifically unravelled and distinguished. Assorted 

models of EF have been extracted from different theoretical paradigms and include 

cognitive, clinical, behavioural, and neurobiological frameworks (Hunter, 2012). 

 

EF represents an essential prerequisite for the autonomous management of daily life, 

especially in new, complex or poorly structured situations. Functional activities require 

executive skills, those like volition, planning and monitoring. EF therefore, represents and 

acts as a chief, orchestrating and connecting the various components of the cognitive system 

(attention, perception, memory, and language) and favours their expression to the best of 

their potentiality and proficiency (Godbout et al., 2005; Smirni et al., 2018). 

 

METHODOLOGY 

This article is a narrative review exploring the existing literature on the developmental 

aspect of the executive dysfunction hypothesis of autism. A search of Google Scholar, 

Medline, PubMed, JSTOR was undertaken using the search terms “autism spectrum 

disorder”, “neuropsychology of autism”, “executive functioning”, “inhibition”, “cognitive 

function” “gender and autism” in several permutations and combinations. Since this review 

covers the brief diagnosis and history, original research articles, relevant systematic reviews, 

chapters, and important conceptual articles published since the genesis of the disorder, were 

included. This is to communicate the ever-changing nature with updated literature regarding 

neuroscience present. The articles cited in the reference sections of the papers that were 

retrieved from a preliminary search are also included. A diligent and orderly review of the 

selected articles lead to the findings in this review. 

 

RESULTS 

Executive Dysfunction Hypothesis for ASD 

Understanding the development of EF is pivotal. Previously, measures of executive 

functions have been used to (positively) predict mathematical and reading ability along with 

academic and social functioning (Knoch, 2014). While academic trajectories of EF 

development has been studied in typically developing children, a shorter end of the stick has 

been given to study the EF in neurodiverse children. 

 

Executive dysfunctions (EDFs) are amongst the most ubiquitous neurodevelopmental 

characteristic associated with ASD (Lynch et al., 2017). These deficits potentially hinder 

several areas of development, including children’s neurocognitive, behavioural and 

psychosocial development (Leung et al., 2016; Caruana et al., 2018; Pugliese et al., 2016). 

Due to the causal role played by the executive functions in the presentation of the 

behavioural and social characteristics, it has been suggested that EDF lies at the very heart 

of the disorder (Kriete et al., 2015; Wu et al., 2018). 

 

EDFs are frequently associated with abnormalities affecting the frontal lobe, particularly the 

prefrontal cortex (PFC), in both typically developing individuals and those with ASD (Lever 
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& Geurts, 2016; Olde & Geurts, 2017). PFC has been broadly implicated both in cognitive 

control and cognitive flexibility (Wu et al., 2018; Lever et al., 2016) functions which sustain 

a demeanour of normalcy which promotes ideal functioning. 

 

To be incorporated in the theory of EDF, behaviours which need to manifest include a need 

for sameness, a strong liking for repetitive behaviours, lack of impulse control and difficulty 

redirecting between tasks (Hill, 2004; Rajendran & Mitchell, 2007). These independent 

behaviours comprise strengths as well as weaknesses for individuals with ASD, and they do 

not flourish by the standards of the ToM hypothesis (Happé, 1994a), weak central coherence 

theory (Frith, 1989a;2003b) or the extreme male brain theory (Baron-Cohen, 2002c). 

 

Planning, behavioural modulation and monitoring behavioural and cognitive flexibility are 

intricate functions which allows an individual to voluntarily respond, rather adaptively, to 

non-habitual tasks. When the task is mundane or habitual, “pre-programmed” action 

schemes may be sufficient. However, when the task demands choices, complex analysis, 

“pre-programmed” are not sufficient but more "controlled" behavior requiring higher 

"attention" become imperative (Jurado & Rosselli, 2007). 

 

Studies that have investigated predictors of outcome in children with ASDs, suggest that 

motor and language development primarily, are important developmental markers of later 

functioning. An assortment of motor impairments have been identified in children with ASD 

which include fine and gross motor coordination, strength, agility, praxis, imitation, 

dysrhythmia, motor impersistence, and muscle tone. These studies have typically concurred 

on the notion that 80%–90% of children with ASD show certain degree of motor 

abnormality (David et al., 2009; Dziuk & Mostofsky, 2007; Ghaziuddin & Butler, 1998; 

Hilton et al., 2012;). Motor and EF inadequacy in children with ASD may contribute to low 

rates of physical activity participation by creating more of a challenge for these children to 

participate in anything sports related (Todd & Reid, 2006). 

 

The theory of executive dysfunction was postulated as an archetype for understanding 

behavioral problems in ASD. Behavioural similarities between patients with frontal lobe 

lesions (such as Phineas Gage) and individuals with ASD led to the very development of the 

notion that some of the everyday social behaviours seen in individuals with ASD may reflect 

specific executive dysfunction (Ozonoff & Pennington, 1991). 

 

Environmental factors have also been suggested to play a role in the development of 

executive functioning. Elucidated in a study conducted by Ardila et al. (2005), children’s 

scores on executive tests taken from a neuropsychological battery correlated significantly 

with the level of education of their parents. Specifically, around 5 additional years of 

parents’ education made a noticeable contribution to the executive performance of the child. 

Historically, pilot studies of EF in ASD were undertaken by Pennington and Ozonoff 

(Pennington & Ozonoff, 1996). Empirical findings on EF deficits in ASD were subsequently 

crystallized in the executive dysfunction hypothesis (Hill, 2004) in an effort to suggest a 

potent review and amalgamate the remnant literature of EF in ASD.  

 

Executive Functions: A Brief Neurodevelopmental Perspective 

Executive functions steadily develop and change across the lifespan (Diamond, 2013). EF 

typically, in developing children, have been vigilantly studied. The principal enterprise is 

thought to develop as a multi-stage process where each individual element develops along 
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its own trajectory. Denckla (1996) postulates that an appreciable deal of differences between 

a child and an adult resides in the very unfolding of E.F. As propounded, ToM and EF could 

be associated only in early childhood when both abilities unfold (Moses, 2001). 

 

The first phase (identified between birth and 2 years of age) commences in infancy and 

signifies the emergence of basic executive function skills, such as the ability to inhibit 

specific behaviors and shift to a new response set. Infants, for instance, are primarily 

stimulus-bound, and react to the present and to events in their immediate surroundings. 

 

Concerning the preschool period, evidence from cross sectional and longitudinal studies 

(Pellicano, 2007a; 2010b) has shown that EF skills those of planning, cognitive flexibility, 

and inhibition of young children with ASD (aged 4-7 years) were significantly correlated 

with and also contributed to the development of ToM. There have been associations of two 

EF aspects namely, cognitive flexibility and planning related to ToM which were 

significantly associated in young children (5 years) with ASD (Kimhi et al., 2014). 

 

Just a few years older, pre-schoolers possess and display the capacity of thinking about not 

only the past but also planning for the future, as well as representing multiple aspects of a 

problem and choosing the best alternative (Zelazo et al., 2004). These skills then undergo a 

second phase of maturation during childhood (from 7 to 9 years) where the greatest 

improvements in planning, fluency, problem-solving ability, and inhibition of perseveration 

emerge (Romine & Reynolds, 2005). 

 

Further probing has led to converging evidence of the EF-ToM relationship past the 

preschool period in ASD, which has shown that ToM performance was significantly 

correlated with EF aspects (namely those of inhibition, planning, and working memory) in 

children 5-14 years of age with ASD (Joseph & Tager-Flusberg, 2004). Subsequently, 

Tager-Flusberg & Joseph, (2005) longitudinal study revealed that EF was still associated 

with ToM after one year in children and adolescents with ASD. 

 

The third phase occurs in adolescence (identified to be between 16 and 19 years of age, 

peaking at 20) when EF skills become thoroughly functional (Anderson, 2002; Anderson, 

Jacobs, & Catroppa, 2001; Romine & Reynolds, 2005). The improvement of EF seems to 

coincide with growth spurts in the maturation of the frontal lobes (Anderson et al., 2001a). 

The frontal lobe, therefore, seems to be relatively unsophisticated during childhood and as 

elucidated, development is believed to continue into early adolescence (Fuster, 1993), 

predominantly through the processes of myelination. The notion which propagated that the 

frontal lobes were originally ‘functionally silent’ during childhood has since been 

abandoned, for advancing neuroimaging studies have found frontal activation in infants as 

young as six months of age (Chugani et al., 1987). 

 

Theories regarding the developmental nature of executive functioning in individuals with 

ASD are rather conflicting. Some studies like those mentioned, implied the existence of age-

related improvements in the EF skills of individuals with ASD (Happé et al., 2006; O’Hearn 

et al., 2008), while other studies have suggested that executive functioning deficits tend to 

remain stable in both children and adolescents with ASD (Andersen et al., 2015; Memari et 

al., 2013; Ozonoff et al., 1994; Pellicano, 2010; Rosenthal et al., 2013). Some studies have 

aimed to accentuate the importance of individually investigating the development of the 

different domains of executive functioning rather than considering the construct as an entity 
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(van den Bergh et al., 2014; Tager-Flusberg & Joseph, 2005). The studies mentioned, 

however did not use a control group (of typical development) and thus clear conclusions 

about whether children’s performance was consistent with their age or ability could not be 

drawn, definitely. Conclusively, Ozonoff et al., (1991) also reported significant correlations 

between precisely selective EF aspects namely planning, cognitive flexibility, and working 

memory and ToM in individuals 8-20 years with ASD. 

 

Structural & Functional Neuroanatomy of Executive Functions 

To further understand the brain bases of autism, research which delineates the chief 

psychological deficits can assist to propound on the brain bases of autism (Frith, 1989; 

Ozonoff, 1997). As mentioned earlier, it was behavioural similarities between patients with 

frontal lobe lesions and individuals with ASD which led to the very development of the 

notion that some of the accustomed social and non-social behaviours as seen in individuals 

with ASD may reflect specific executive dysfunction (Ozonoff & Pennington, 1991). These 

behavioural and neuropsychological studies originally linked executive functions to the 

frontal lobes, in particular the pre-frontal cortex (Baddeley & Wilson, 1988; Stuss & 

Benson, 1986). EDFs are frequently associated with abnormalities affecting particularly the 

prefrontal cortex (PFC), in both typically and atypically developing individuals (Lever & 

Geurts, 2016; Olde & Geurts 2017). 

 

However, contemporary neuroimaging studies have shown that executive functions are 

associated with different regions of the frontal lobes, with links between frontal and 

posterior areas including the subcortical and thalamic pathways (Monchi & Doyon, 2006; 

Stuss & Alexander, 2000; Stuss et al., 2002). It is now understood and accepted that the EF 

are not absolutely attributed and limited to the frontal brain structures but are instead, 

associated with an extensively distributed, dense neural network which are based on the 

amalgamation of cortical and subcortical systems throughout the brain (Suchy, 2009). 

 

Occupying one-third of the entire human cerebral cortex, the PFC is one of the last cortical 

regions to undergo full myelination during adolescence. The prefrontal regions include the 

medial prefrontal cortex, (a division between the paracentral and medial frontal 

gyri) which contributes to attention, coordination, self-initiated movement, spatial 

memory, and conflict resolution. The anterior cingulate cortex (ACC) is also involved in 

the perception of pain and possibly in mediating the emotional response behind it. 

 

The distinctive patterns of connections that link the rostral cingulate motor cortex with the 

prefrontal and limbic cortices correspond to rewards and goal related activity (Morecraft et 

al., 2002). The ventromedial region plays a role in decision making (Spinella & Lester, 

2004) and the retrieval of information from long-term memory and metacognitive processes 

(Schnyer et al., 2005). Lesions in this area lead people to become apathetic and 

unfocused. 

 

The orbital prefrontal cortex (OFC) (lying in the base of the anterior cranial fossa on the 

ventral surface of the frontal lobe) plays a key role in impulse control, socially appropriate 

behaviour and maintenance of set, monitoring occurring behavior (Lezak et al., 2004). The 

orbitofrontal cortex also plays a role in representing the value of rewards based on certain 

sensory stimuli while also evaluating subjective emotional experiences (Rolls et al., 2008). 

Lesions in this area can lead to disinhibition, impulsivity, aggressive outbursts and antisocial 

behaviour (Alvarez & Emory, 2006). 
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The lateral prefrontal cortex (LPFC) is accountable for language, attention, memory, (Fuster 

et al., 2000) response conflict, novelty processing which is crucial for new learning, 

creativity, and new learning (Barch et al., 2000; Daffner et al., 2000). This region is also 

responsible for the temporal ordering of events, (Shimamura, 1990) explicit memory, (Stuss 

et al., 1994) and metamemory (Janowsky et al., 1989). The caudal-most part of the LPFC is 

salient for attention and orientation. The dorsolateral prefrontal cortex (DLPFC) is 

responsible for processing of information such as integrating different dimensions of 

cognition and behaviour (Alvarez & Emory, 2006) and has been associated with a diverse 

set of cognitive processes, including actively maintaining information in working memory, 

(Duncan &  Owen, 2000) changing behavior according to task demands (MacDonald et al., 

2000) or representing past events, current goals, and future predictions (Miller, 2001) and 

organization and conceptualization of finances (Spinella et al., 2004). Lesions can cause 

disruption in working memory, (Jacobsen, 1935), endogenous attention (Barceló et al., 

2000) task switching, (Shallice & Burgess, 1991) abstract thinking (Rolls, 1994), planning 

and problem solving (Duncan, 1986) and response initiation (Petrides & Pandya, 2002). 

 

CONCLUSION & FURTHER RESEARCH 

Although executive dysfunction is a prominent and a recurring theme in the ASD literature, 

there is a clear deficiency in studies examining executive functioning skills. A convincing 

deal of research should be assigned regarding ASD and its manifesting phenotypes, 

especially within the context of EDFs, which have vital implications for the taxonomy, 

assessment and diagnosis of the disorder and subsequently for the design of treatment 

interventions. 

 

The methods of assessment of EF widely used namely are The Stroop Test (testing 

inhibition) (Stroop, 1935), Wisconsin Card Sorting Test (WCST) (testing set shifting, set 

maintenance, rule detection) (Grant & Berg, 1948), Tower of London (TOL), (testing 

planning and inhibition) (Shallice, 1982) etc. need to be revised thoroughly for ecological 

validity especially within various cultural settings. These tests though indicative, are 

potentially, not representative of an individual’s everyday adaptive functioning. 

 

To illustrate Daniel Tammet in his book ‘Born on a Blue Day’ (VanBergeijk, 2009; 

Tammet, 2006) describes his fears, joys, special interests for numbers and languages along 

with his keen eye for detail (commonly seen in individuals with ASD). In addition to this, 

Schovanec (2012), illustrates that the human personality is deeply complex to be 

compartmentalized into prescriptive boxes thereby not letting himself to be defined by his 

diagnosis. The very struggle of having to interact and the anxiety it induces in individual 

with ASD, resonates why people with ASD are frequently affected by comorbidities, which 

influence their quality of life (American Psychiatric Society, 2013b). Therefore, it is crucial 

to analyse not only cognitive but also their emotional functioning- to be able to adapt their 

social and material environment to their needs. 

 

In the area of developmental disorders which affects children primarily, a coherent 

understanding of EF would not only lead to a better development in techniques for 

interventional purposes but also would allow children to thrive socially. Theoretically, 

neuropsychological assessment is designed for this purpose. However, due to the restricted 

interests of individuals on the autistic spectrum, their motivation might decidedly oscillate 

throughout the testing process, perhaps leading to a performance which does not necessarily, 

reflect their honest cognitive potential. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2738354/#CIT19
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This becomes further complicated when gender bias is introduced, because of the ‘restricted 

interests’ that autistic females adopt. Their interests are common focusing on topics similar 

to those of their neurodiverse peers, however, the intensity and quality of the interests 

remain unusual (Gould & Ashton-Smith, 2011). First-hand accounts of the female 

perspective of ASD are indispensable which certainly would help to reduce the occurrence 

of a male-bias in the understanding and recognition of ASD (Milner et al., 2019). Successful 

and superficial methods of coping, as reported by women have been evident, with 

repercussions ranging from constant exhaustion to one woman describing a loss of her own 

sense of identity (Bargiela et al., 2016). Furthermore, indulging in camouflaging which is 

deemed as a common affair in autistic females, has been linked to increased self-reported 

stress and anxiety in comparison to those who do not camouflage (Cage & Troxell 2019; 

Hull et al., 2017). 

 

It is long established that acquired damage to the PFC, particularly to the dorsolateral area 

(Fuster, 1997; Petrides, 1996) has been associated with deficits in executive control 

(Bianchi, 1922; Luria, 1966; Milner & Petrides, 1984). Yet, a vast majority of researchers 

caution that findings of executive dysfunction in developmental disorders should not be held 

representative to reflect damage specifically to the frontal lobes, for as elucidated, it may 

arise from damage to an interconnected cortical (namely, parietal, temporal, and cingulate 

cortex) and subcortical (e.g., thalamus, striatum, hippocampus, amygdala) brain structures 

delineating a dense neural circuitry (Bennetto, Pennington, & Rogers, 1996; Duncan, 1986; 

Pennington & Ozonoff, 1996; Robbins, 1996). The ability of executive control perhaps 

depends on a consolidated functioning, of a manifold of overlapping however, distinct 

neural structures- and not merely positioned exclusively in the PFC (Robbins, 1996a; 

1997b). 

 

Despite the fervency with which it is mentioned in the neuropsychological literature, the 

concept of EF is yet elusive of an orderly definition. Research efforts aimed at exploring the 

different aspects of this construct have often yielded contradictory findings, resulting in not 

only a lack of clarity but also accelerating the controversial property regarding the true 

nature of executive abilities. Numerous monumental studies provide strong support for the 

prefrontal cortex (PFC) being a major contribution in executive functioning (Goldman, 

1987; Stuss et al., 2000; Miller & Cohen, 2001). Along with the central claim of the ED 

theory, suggesting that the genesis of several autistic behavioral patterns may lie in 

abnormalities in this specific region of the brain- substantial progress has been made 

however, no consensus has been reached concerning it. 

 

However, perpetually emerging findings from neurobiological research on ASD, in 

conjunction with recent efforts, viewing the disorder in gender-neutral lens can help to 

rethink explanatory frameworks for understanding developmental disorders (Karmiloff-

Smith, 1998; Pennington et al., 1997). This potentially can act as a catalyst to accelerate to 

remodel and redirect efforts to define the theories and diagnostic tools to articulate a sound 

understanding of autism, which, in turn, may help to elucidate brain-behaviour relationships 

in this complex, yet enigmatic developmental disorder. 
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