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ABSTRACT

This comprehensive review provides an in-depth examination of the current understanding of the link between 
autism spectrum disorder (ASD) and intellectual disability (ID). Drawing from empirical research, clinical 
studies, and theoretical frameworks, the review explores the shared features, etiological factors, diagnostic 
challenges, and intervention strategies associated with the cooccurrence of ASD and ID. Neurobiological 
overlaps, including genetic and neurodevelopmental perspectives, are discussed to uncover the complex 
relationship between these conditions. The review also highlights the phenotypic variability observed in 
individuals with dual diagnoses, emphasizing the need for personalized approaches to assessment and 
intervention. Diagnostic considerations, such as diagnostic criteria, assessment tools, and potential biases, 
are addressed to improve accurate identification and classification. Furthermore, the impact of ASD and 
ID on various aspects of daily functioning, including cognitive abilities, adaptive skills, social interaction, 
and academic achievement, is examined. Evidence-based intervention strategies, ranging from behavioral 
interventions to educational approaches, are explored, along with the importance of early intervention 
and multidisciplinary collaboration. By synthesizing existing knowledge, this review aims to deepen our 
understanding of the link between ASD and ID, providing valuable insights for researchers, clinicians, and 
educators. The review concludes with suggestions for future research directions, highlighting the need for 
longitudinal studies, advanced neuroimaging techniques, and the development of targeted interventions 
for individuals with dual diagnoses. Ultimately, this review serves as a comprehensive resource to inform 
clinical practice, policy-making, and further advancements in supporting individuals with ASD and ID.

KEY WORDS: Autism spectrum disorder, Comorbidity, Diagnosis, Etiology, Intellectual disability, 
Intervention, Shared features

INTRODUCTION

Autism, also known as autism spectrum disorder (ASD), is a 
neurodevelopmental disorder that affects social interaction, 
communication skills, and behavior. It is called a spectrum 
disorder because it varies widely in its presentation 
and severity, with individuals experiencing a range of 
challenges and abilities. It was initially identified in 1943, 
and its global prevalence has notably increased over time. 
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While the exact etiology of autism remains incompletely 
understood, it is widely accepted that a combination 
of genetic and environmental factors contributes to its 
development. These factors include neuroinflammation, 
oxidative stress, viral or bacterial infections, exposure to 
various chemicals such as mercury, nickel, cadmium, vinyl 
chloride, and trichloroethylene, as well as maternal obesity 
and prenatal exposure to valproic acid (VPA). Extensive 
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clinical and statistical studies have consistently identified 
VPA as a risk factor for ASD.[1-4] Epidemiological data 
consistently demonstrate a higher prevalence of ASD in 
boys, with a ratio of approximately four boys diagnosed 
for every girl. Furthermore, ASD affects approximately 
one in 100 children globally. The diagnosis of ASD can 
be made as early as 18–24 months of age, relying on the 
identification of specific symptoms that differentiate it from 
typical development and other developmental disorders. 
This disorder, which begins in early childhood and 
continues throughout adulthood, is characterized by serious 
difficulty with social interaction, language, and the use of 
confined, repetitive behavior. At present, there is no single 
cause of autism that has been identified. Motor indicators of 
cerebellar impairment, such as fine and gross motor deficits, 
eye movement disturbances, altered gait, and balance, as well 
as coordination, motor learning impairments, and postural 
instability, seem to be present in the majority of individuals 
who have autism. Despite the fact that ASD was first 
described in 1943 and its prevalence has steadily increased 
around the world ever since, researchers have only recently 
begun to focus on the possible role that the immune system 
plays in the disorder’s development. Epidemiological studies 
have shown that males are 4 times more likely than females 
to experience the symptoms of ASD.[4] Moreover, mental 
retardation is a cooccurring disorder in 75% of people with 
ASD.[5] Epidemiological studies have shown that autism 
has become more common over the world during the past 
40 years.[6] Sweden has the highest rate of autism diagnosis 
at 17.4 per 100 people, followed by Denmark at 12.6 and 
Italy at 1.6. (11.8–15.5). Between 18 and 24 months of age 
is the typical window for a diagnosis. Related disorders 
include attention deficit hyperactivity disorder (ADHD), 
gastrointestinal distress, anxiety, depression, epilepsy, 
and fragile X syndrome (FXS).[7] Genetics, environmental 
variables, neuroinflammation, oxidative stress, and other 
factors all have a role in autism.

Intellectual disability (ID) refers to significant limitations 
in intellectual functioning and adaptive behavior that 
manifest during the developmental period. Previously 
known as mental retardation, it is a neurodevelopmental 
condition characterized by significant limitations 
in intellectual functioning and adaptive behavior. 
Intellectual functioning: Intellectual functioning refers to 
an individual’s general mental capacity, including their 
ability to reason, solve problems, learn new information, 
and apply knowledge to everyday situations. Intellectual 
functioning is typically assessed using standardized 
intelligence tests, such as IQ tests.[8,9]. The diagnosis of ID 
is generally considered when an individual’s IQ score falls 
below a certain threshold, often around 70–75 or lower. 
Adaptive behavior: Adaptive behavior encompasses the 
practical skills necessary for everyday functioning and 
independence. These skills include communication, self-
care, social skills, home living, functional academics, work 
skills, leisure activities, and health and safety.[10] Deficits 

in adaptive behavior can manifest in difficulties with tasks 
such as personal hygiene, using public transportation, 
managing money, or understanding social cues. Onset and 
developmental period: Intellectual disabilities are typically 
recognized during the developmental period, which spans 
from infancy through childhood and adolescence.[11] The 
limitations in intellectual functioning and adaptive behavior 
are evident early in life and may persist throughout the 
individual’s lifespan. Levels of ID: ID is often categorized 
into different levels based on the severity of the condition. 
The levels include mild, moderate, severe, and profound. 
These categories are based on the individual’s level of 
intellectual functioning and the amount of support they 
require for daily living.[12]

ASD and ID are distinct conditions, but they can cooccur 
in some individuals. The relationship between ASD and 
ID is complex and multifaceted. While ASD and ID are 
separate diagnostic categories, there is an overlap in 
terms of shared characteristics, etiological factors, and 
clinical presentations.[13] Causes and etiology: ID can have 
various causes, including genetic factors, prenatal and 
perinatal conditions, medical conditions, environmental 
influences, and exposure to toxins. Some genetic 
conditions associated with ID include Down syndrome, 
FXS, and other chromosomal abnormalities.[14] However, 
in many cases, the specific cause of ID remains unknown. 
Support and interventions: Individuals with Intellectual 
disabilities may benefit from a range of interventions and 
supports tailored to their specific needs. These can include 
educational interventions, behavioral therapies, speech 
and language therapy, occupational therapy, social skills 
training, and vocational training.[15] The goal is to enhance 
the individual’s adaptive skills, independence, and overall 
quality of life. It is important to note that intellectual 
disabilities is a heterogeneous condition, and individuals 
with ID can have varying strengths, abilities, and support 
needs. The diagnosis and management of ID require 
a comprehensive assessment conducted by qualified 
professionals, including psychologists, psychiatrists, and 
other specialists experienced in developmental disabilities.

PREVALENCE RATE OF AUTISM AND ID 
IN VARIOUS COUNTRIES

The prevalence rates of autism and ID can vary across 
different countries due to various factors such as diagnostic 
criteria, access to healthcare, cultural differences, and 
data collection methods.[6,16] It is important to note that 
prevalence rates can also change over time as diagnostic 
practices evolve and awareness increases. Here are some 
approximate prevalence rates for autism and ID in different 
countries, based on the available data up until my knowledge 
cutoff in September 2021 United States: Approximately 
one in 54 children; United Kingdom: Approximately one 
in 100 children; South Korea: Approximately one in 38 
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children; Sweden: Approximately one in 100 children as 
shown in Table 1.

OVERLAPPING FEATURES AND 
DIAGNOSTIC CHALLENGES

Common behavioral characteristics and impairments 
observed in ASD and ID

While ASD and ID are distinct conditions, they can 
exhibit some overlapping behavioral characteristics 
and impairments. Understanding these commonalities 
can help in recognizing the shared challenges faced by 
individuals with ASD and ID.[17] Here are some common 
behavioral characteristics and impairments observed in 
both conditions:

Social interaction deficits

Difficulties in understanding social cues and nonverbal 
communication, such as facial expressions, body language, 
and gestures. Challenges in initiating and maintaining age-
appropriate social interactions and relationships, limited 
understanding of social norms, rules, and expectations.[18]

Communication difficulties

Delayed language development or difficulties with 
expressive and receptive language skills. Deficits in 
social communication, including difficulty initiating and 
sustaining conversations, understanding abstract language, 
and engaging in back-and-forth exchanges. Stereotyped or 
repetitive use of language, such as echolalia.[19]

Restricted and repetitive behaviors

Engaging in repetitive motor movements, such as hand 
flapping, rocking, or spinning. Insistence on sameness and 

resistance to change, resulting in difficulties adapting to 
new routines or unexpected situations. Highly focused or 
intense interests in specific topics or objects, often beyond 
typical developmentally appropriate levels.[20]

Executive functioning challenges

Difficulties with planning, organization, and problem-
solving. Impaired cognitive flexibility, leading to rigidity in 
thinking and resistance to changes in routine or unexpected 
transitions. Challenges with impulse control and inhibiting 
inappropriate behaviors.[21]

Sensory sensitivities

Heightened or diminished responses to sensory stimuli, 
including sounds, lights, textures, tastes, or smells. 
Overwhelm or discomfort in environments with high 
sensory input. Preference for specific sensory input or 
repetitive sensory behaviors.[22]

Adaptive functioning

Difficulties with adaptive skills necessary for independent 
living, such as self-care, safety awareness, time management, 
and managing personal finances. Challenges in functional 
academics, including basic reading, writing, and math skills. 
Limited ability to generalize skills across different settings 
or contexts.[23] It is important to note that the severity and 
specific manifestation of these characteristics can vary 
widely among individuals with ASD and ID. Additionally, 
the co-occurrence of ASD and ID can present unique 
challenges, as the impact of ID can influence the expression 
and management of ASD-related symptoms.

Recognizing these common behavioral characteristics and 
impairments can help inform the development of targeted 
interventions and supports for individuals with both ASD 
and ID

Table 1: Prevalence rate of autism in different countries
Countries ASD Prevalence ID Prevalence References 
United States Approximately 1 in 54 children Approximately 1-3% of the population (CDC, 2020); (AAIDD, 2020) 
United Kingdom Approximately 1 in 100 children Approximately 1-2% of the population (NHS, 2019);  

(Public Health England, 2020) 
Australia Approximately 1 in 70 children  2-3% of the population  (Autism Awareness Australia, 2019); 

(AIHW, 2018)  
Canada Approximately 1 in 66 children  Approximately 1-3% of the population  (Public Health Agency of Canada, 2018); 

(CDAC, 2020) 
Japan Approximately 1 in 160 children  Approximately 2.3% of the population  (National Institute of Mental Health, 

Japan, 2016); (Ministry of Health, Labour 
and Welfare, Japan, 2012) 

Brazil Approximately 1 in 367 children  Approximately 1-3% of the population  (Ministry of Health, Brazil, 2021) 
Germany Approximately 1 in 100 children 

(Autism Europe, 2020) 
Approximately 1-2% of the population  (Autism Europe, 2020);  

Israel  Approximately 1 in 100 children  Approximately 1-3% of the population  (Israel Autism Association, 2021) 
South Africa Approximately 1 in 161 children  Approximately 1-3% of the population  (Statistics South Africa, 2019) 
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Challenges in differentiating ASD from ID and vice 
versa

Differentiating ASD from ID and vice versa can be 
challenging due to several factors. The overlap in some 
behavioral characteristics and the cooccurrence of 
these conditions in some individuals can complicate 
the diagnostic process. Here are some challenges in 
distinguishing between ASD and ID.[24]

Diagnostic overlap

ASD and ID can exhibit overlapping symptoms and 
behaviors. For example, both conditions can involve 
communication difficulties, social interaction deficits, and 
repetitive behaviors. It can be challenging to determine 
whether these behaviors are primarily indicative of ASD, 
ID, or both.[25]

Communication challenges

Communication difficulties are prevalent in both ASD 
and ID. Individuals with limited language abilities due 
to ID may exhibit similar communication challenges 
as those with ASD. This overlap can complicate the 
diagnostic process and require comprehensive assessments 
considering various factors, including cognitive abilities, 
language skills, and social communication patterns.[26]

Intellectual assessment limitations

Traditional intelligence tests may not accurately assess 
the cognitive abilities of individuals with ASD due to 
the presence of specific learning profiles and processing 
differences. The reliance on standardized testing can result 
in underestimating the intellectual capabilities of individuals 
with ASD, potentially leading to a misdiagnosis of ID.[27]

Developmental considerations

Developmental trajectories can differ for individuals with 
ASD and ID. Early developmental delays, including delays 
in language and social milestones, are common in both 
conditions. However, as children with ASD grow older, their 
unique symptomatology, such as social communication 
challenges and repetitive behaviors, may become more 
apparent and help differentiate ASD from ID.[28]

Cooccurrence

ASD and ID can cooccur in some individuals, further 
complicating the diagnostic process. Determining 
the primary diagnosis and understanding the relative 
contribution of each condition to the individual’s challenges 
requires careful evaluation by professionals with expertise 
in both ASD and ID.[29] To address these challenges, 
a comprehensive and multidisciplinary assessment is 
crucial. This typically involves gathering information 
from multiple sources, such as interviews with caregivers, 

observation in various settings, cognitive assessments, 
language evaluations, and consideration of the individual’s 
developmental history. Collaboration among professionals 
from psychology, psychiatry, special education, speech and 
language therapy, and occupational therapy is essential 
to ensure accurate diagnosis and appropriate intervention 
planning for individuals with ASD, ID, or both.

Role of adaptive functioning in distinguishing 
between ASD and ID

Adaptive functioning plays a significant role in distinguishing 
between ASD and ID. While both conditions can exhibit 
overlapping symptoms, evaluating an individual’s adaptive 
skills can provide valuable insights into the nature of their 
challenges. Here is the role of adaptive functioning in 
differentiating between ASD and ID.[30]

Concept of adaptive functioning

Adaptive functioning refers to an individual’s ability to 
independently and effectively navigate everyday life tasks 
and situations. It encompasses various domains, including 
communication, self-care, socialization, home living, 
functional academics, work skills, leisure activities, and 
health and safety. Evaluating adaptive functioning provides 
a measure of an individual’s practical skills and their ability 
to meet the demands of their environment.[31]

Identification of primary impairments

In the context of distinguishing between ASD and ID, 
adaptive functioning assessment can help identify the 
primary impairments contributing to an individual’s 
challenges. Individuals with ID typically exhibit broad-
based impairments across multiple areas of adaptive 
functioning, including communication, self-care, and 
socialization. In contrast, individuals with ASD may 
have specific impairments in social communication 
and interaction while demonstrating relatively stronger 
adaptive skills in other domains.[32]

Variability of adaptive functioning

Adaptive functioning can vary significantly among 
individuals with ASD and ID. While individuals with 
ID generally display global impairments across multiple 
adaptive domains, those with ASD often exhibit a more 
uneven profile. For example, individuals with ASD may 
demonstrate higher adaptive skills in areas like functional 
academics or self-care while experiencing significant 
challenges in social communication and interaction. 
Assessing adaptive functioning can help capture this 
variability and inform diagnostic differentiation.[33]

Impact on independence and daily living

Evaluating adaptive functioning provides insights into an 
individual’s level of independence and their ability to meet 
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daily life demands. Individuals with ID typically require 
substantial support and assistance to navigate various 
aspects of daily living. In contrast, individuals with ASD 
may demonstrate uneven adaptive skills but still have the 
potential to develop functional independence in certain 
areas with targeted interventions and support.[34]

Differential diagnosis considerations

Assessing adaptive functioning is essential when 
considering a differential diagnosis between ASD and 
ID. While individuals with ASD may have cooccurring 
intellectual challenges, their primary diagnosis is ASD if 
their social communication and interaction deficits align 
with the diagnostic criteria. If the impairments primarily 
reflect global intellectual deficits across adaptive domains, 
a primary diagnosis of ID may be more appropriate.[35]

ETIOLOGICAL FACTORS

Genetic contributions to ASD and ID

Genetic factors play a significant role in both ASD and 
ID. There are shared genetic variants that contribute to the 
development of both conditions, as well as distinct genetic 
factors that are specific to each condition. Understanding 
the genetic contributions can provide insights into the 
underlying biology and potential overlaps between ASD 
and ID. Here is an overview of the shared and distinct 
genetic variants associated with ASD and ID [Figure 1].[36]

Shared genetic variants

Copy number variations (CNVs)
Both ASD and ID have been associated with the presence of 
certain CNVs, which are structural variations in the genome 
involving deletions or duplications of genetic material. 
Examples of CNVs associated with both conditions include 

the 15q11–q13 duplication, 16p11.2 deletion/duplication, 
and 22q11.2 deletion.[37]

FXS
FXS, caused by a mutation in the FMR1 gene, is a known 
genetic condition associated with both ASD and ID. It 
is one of the most common genetic causes of inherited 
ID and has a higher prevalence among individuals with 
ASD.[38]

Distinct genetic variants

ASD-specific genetic variants
Several genes have been identified as having specific 
associations with ASD. These include genes involved in 
synaptic function (e.g., SHANK3, NLGN3, NRXN1) and 
genes involved in neuronal development and signaling 
pathways (e.g., PTEN, TSC1, TSC2). Variants in these 
genes have been found to be more prevalent in individuals 
with ASD compared to individuals with ID alone.[39]

ID-specific genetic variants
ID is a heterogeneous condition with various genetic 
causes. Some genetic syndromes associated with ID, such 
as Down syndrome (caused by trisomy 21) and FXS, have 
well-established genetic etiologies. Other genetic variants 
associated with ID include mutations in genes involved 
in chromatin remodeling (e.g., CHD7), metabolism 
(e.g., PKU-related genes), and synaptic function (e.g., 
SYNGAP1).[40]

It is important to note that while there are shared and distinct 
genetic factors between ASD and ID, the genetic landscape 
of these conditions is complex and not fully understood. 
Genetic factors alone cannot account for all cases of ASD 
or ID, as environmental influences and gene-environment 
interactions also contribute to their development.

Figure 1: Factors affecting autism and intellectual disability
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Gene-environment interactions and their influence 
on the cooccurrence of both conditions

Gene-environment interactions play a significant role in 
the cooccurrence of ASD and ID. While genetic factors 
contribute to the risk of both conditions, environmental 
influences can modify the expression and severity of 
symptoms, as well as influence the likelihood of their 
cooccurrence. Here is an overview of gene-environment 
interactions and their influence on the cooccurrence of 
ASD and ID

Genetic susceptibility and environmental triggers

Genetic factors can create a susceptibility to ASD and 
ID, but the actual development of these conditions often 
requires the interaction of genetic vulnerabilities with 
environmental triggers. Environmental factors that have 
been implicated in the development of ASD and ID include 
prenatal exposures, perinatal complications, maternal 
health, and early life experiences.[41]

Prenatal and perinatal factors

Environmental influences during prenatal and perinatal 
periods can impact brain development and contribute to 
the cooccurrence of ASD and ID. Factors such as maternal 
infections, exposure to toxins, prenatal drug or alcohol 
exposure, and complications during birth (e.g., oxygen 
deprivation) have been associated with an increased risk of 
both conditions.[42]

Epigenetic modifications

Epigenetic modifications, which are changes in gene 
expression without altering the underlying DNA sequence, 
can occur in response to environmental factors. These 
modifications can influence how genes are “read” and 
impact the development of ASD and ID. Environmental 
factors, such as stress, nutrition, and exposure to toxins, 
can lead to epigenetic changes that affect gene expression 
patterns relevant to both conditions.[43]

Shared environmental risk factors

ASD and ID often share common environmental risk factors, 
such as socioeconomic status, access to early intervention 
services, and the quality of early caregiving experiences. 
These shared environmental factors can contribute to 
the cooccurrence of both conditions. It is important to 
note that gene-environment interactions are complex and 
multifaceted, and our understanding of specific interactions 
is still evolving. The exact mechanisms by which genes and 
environmental factors interact to influence the cooccurrence 
of ASD and ID are not fully understood. Further research is 
needed to unravel the specific gene-environment interplay 
and its implications for the development, diagnosis, and 
treatment of these conditions. Overall, recognizing the role of 
gene-environment interactions is crucial in understanding the 

complex etiology of ASD and ID and in guiding interventions 
and support for individuals with these conditions.[44]

NEURODEVELOPMENTAL PATHWAYS 
IMPLICATED IN ASD AND ID

ASD and ID are both neurodevelopmental disorders that 
involve atypical brain development and functioning. Several 
neurodevelopmental pathways have been implicated in 
the etiology of ASD and ID, providing insights into the 
underlying biological mechanisms.[45] While there are shared 
pathways, there are also distinct features that contribute to 
the unique presentation of each condition. Here are some of 
the neurodevelopmental pathways implicated in ASD and ID.

Neural connectivity and synaptic function

Altered neural connectivity

Both ASD and ID have been associated with disrupted 
neural connectivity. Difficulties in establishing and 
maintaining proper connections between brain regions can 
lead to impaired information processing and integration.[46]

Abnormal synaptic function

Dysfunction in synapses, the connections between neurons, 
has been implicated in both ASD and ID. This includes 
alterations in neurotransmitter systems, such as glutamate 
and gamma-aminobutyric acid, which play crucial roles in 
brain development, communication, and plasticity.[47]

Neurogenesis and cell migration

Impaired neurogenesis

Neurogenesis, the process of generating new neurons, 
is critical for proper brain development. Deficits in 
neurogenesis have been implicated in both ASD and ID, 
affecting the formation and organization of brain circuits.[48]

Altered cell migration

Proper migration of neurons to their correct locations 
is essential for the development of functional brain 
architecture. Disruptions in cell migration can lead to 
aberrant brain organization and connectivity, contributing 
to the pathophysiology of ASD and ID.[49]

Gene expression and regulation

Dysregulated gene expression

ASD and ID involve alterations in gene expression and 
regulation. Various genetic factors, including mutations 
and copy CNVs, can disrupt gene expression patterns, 
leading to altered neurodevelopmental processes.[43]
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Epigenetic modifications

Epigenetic mechanisms, such as DNA methylation and 
histone modifications, can influence gene expression 
without changing the underlying DNA sequence. 
Dysregulation of epigenetic processes has been associated 
with ASD and ID, impacting critical neurodevelopmental 
pathways.[50]

Brain regions and circuits

Frontal and temporal brain regions

Both ASD and ID often show abnormalities in frontal 
and temporal brain regions, which are involved in social 
cognition, language processing, executive functions, and 
emotional regulation.

Cortical thickness and surface area

Altered cortical thickness and surface area have been 
observed in individuals with ASD and ID. These changes 
can affect the structural organization and functional 
connectivity within the brain.[51] It is important to note that 
these neurodevelopmental pathways are interconnected, 
and disruptions in one pathway can have cascading effects 
on others. In addition, the specific manifestations and 
severity of these neurodevelopmental abnormalities can 
vary among individuals with ASD and ID.

Understanding these neurodevelopmental pathways 
is critical for unraveling the underlying biological 
mechanisms and informing targeted interventions and 
treatments for individuals with ASD and ID.

FUTURE DIRECTIONS AND RESEARCH 
IMPLICATIONS

While significant progress has been made in understanding 
the neurodevelopmental pathways implicated in ASD and 
ID, there are still areas that warrant further research and 
investigation. Advancements in these areas can provide 
a deeper understanding of the underlying mechanisms, 
improve diagnostic accuracy, and inform the development 
of targeted interventions. Here are some key areas for 
further research.[52]

Genetic architecture

Although genetic factors contribute to the risk of ASD 
and ID, the full spectrum of genetic variants and their 
interactions remains to be fully elucidated. Further research 
is needed to identify additional genetic variants associated 
with ASD and ID, including rare variants and gene-gene 
interactions. Large-scale genome-wide association studies 
(GWAS), whole-genome sequencing, and functional 
genomics approaches can help uncover novel genetic 

contributors and clarify the genetic heterogeneity observed 
in these conditions.[53]

Gene-environment interactions

Investigating the interplay between genetic factors and 
environmental influences is crucial for understanding the 
etiology and heterogeneity of ASD and ID. Future studies 
should focus on identifying specific environmental risk 
factors, such as prenatal exposures, maternal health, and 
early life experiences, and examining how they interact 
with genetic vulnerabilities to influence the development 
and severity of ASD and ID. Longitudinal studies that 
incorporate detailed environmental assessments and 
genetic profiling can provide valuable insights into these 
interactions.[54]

Biomarkers

Biomarkers hold promise for improving early identification, 
diagnosis, and monitoring of ASD and ID. Research 
efforts should focus on identifying reliable and accessible 
biomarkers, such as genetic markers, epigenetic signatures, 
neuroimaging markers, or physiological markers (e.g., 
electroencephalogram, eye-tracking), that can aid in 
early detection, prognostication, and tracking treatment 
response. Integrating multiple biomarkers and developing 
robust predictive models can enhance diagnostic accuracy 
and inform personalized interventions.[55]

Brain imaging and connectivity

Neuroimaging techniques, such as functional magnetic 
resonance imaging and diffusion tensor imaging, have 
provided valuable insights into brain structure and 
connectivity in ASD and ID. Further research should aim 
to refine and expand these imaging methods to better 
understand the neural circuitry disruptions underlying these 
conditions. Studying brain development and connectivity 
from infancy through adulthood can shed light on the 
developmental trajectories and identify critical periods for 
intervention.[56]

Comorbidity and overlapping conditions

ASD and ID often cooccur with other neurodevelopmental, 
psychiatric, and medical conditions. Understanding the 
nature and mechanisms underlying these comorbidities is 
critical for providing comprehensive care. Future research 
should investigate the shared and distinct pathways between 
ASD, ID, and other conditions, such as ADHD, anxiety 
disorders, epilepsy, and genetic syndromes, to unravel the 
complex relationships and guide integrated interventions.

By focusing on these areas of research, we can deepen 
our understanding of the complex neurodevelopmental 
processes involved in ASD and ID. This knowledge can 
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inform early identification, improve diagnostic accuracy, 
guide personalized interventions, and ultimately enhance 
the quality of life for individuals affected by these 
conditions.[57]

CONCLUSION

ASD and ID are complex and multifaceted. While ASD 
and ID are separate conditions, they can cooccur in some 
individuals, presenting unique challenges. Common 
behavioral characteristics and impairments, such as 
social interaction deficits, communication difficulties, 
restricted and repetitive behaviors, executive functioning 
challenges, and sensory sensitivities, are observed in both 
conditions. Differentiating between ASD and ID can be 
challenging due to diagnostic overlap, communication 
challenges, limitations in intellectual assessment, 
developmental considerations, and cooccurrence. Adaptive 
functioning plays a crucial role in distinguishing between 
the two conditions, with ID typically involving broader 
impairments across adaptive domains and ASD exhibiting 
more uneven profiles. Genetic factors contribute to both 
ASD and ID, with shared genetic variants, such as copy 
CNVs and FXS, as well as distinct genetic variants specific 
to each condition. A comprehensive and multidisciplinary 
assessment is essential to accurately diagnose and plan 
interventions for individuals with ASD, ID, or both. 
Further research is needed to deepen our understanding of 
the link between ASD and ID and guide effective support 
for individuals with dual diagnoses.
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