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Autism spectrum disorder (ASD) is a growing public health problem. American psychiatrist Leo Kanner is con-
sidered the “father of autism.”

ASD encompasses a range of neurodevelopmental disorders that last throughout life. Symptoms of ASD include
impairments in social skills, including specific repetitive behaviors, as well as abnormal sensory responses. The
clinical symptoms of ASD vary among patients. Their severity also differs, both in the area of social communi-
cation and cognitive functioning. The etiology of ASD is still unclear, although a role is attributed to both ge-
netic and environmental factors. According to the World Health Organization, 1/100 children have ASD, but
these estimates vary depending on the methodology used. Nevertheless, early detection of ASD and initiation
of appropriate therapy may be essential in the continued functioning of patients and their families.

The purpose of this article is to provide an overview of current knowledge about autism spectrum disorders.
We discuss factors associated with autism and the prevalence of ASD in various parts of the world, and identi-
fy the most common diseases comorbid with ASD, pointing to limitations in the quality of life of patients with
ASD and their families.
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Introduction

Autism spectrum disorder (ASD) is a significant public health
problem. The term autism was coined by the Swiss psychia-
trist Eugen Bleuler in the early 20 century, but the first de-
scriptions of the disorder were made by the American psychia-
trist Leo Kanner in his work Disturbances of Affective Contact,
published in 1943. In 1944, further cases were described by
the Austrian pediatrician Hans Asperger [1]. ASD is a lifelong
neurobiological disorder characterized by 2 main symptoms:
(1) disturbances in social skills, including deficits in social com-
munication, and engaging in repetitive, restricted behavior pat-
terns; and (2) abnormal sensory reactions [2,3].

The clinical symptoms of ASD vary among patients. Their sever-
ity also differs, both in the area of social communication and
cognitive functioning [4]. The most characteristic symptoms of
ASD are deficits in social interactions, including empathy defi-
cits, limited vocabulary, inability to adhere to accepted norms
and behaviors, and difficulties maintaining eye contact [5,6]. The
diversity and varying degrees of symptom severity contribute to
significant differences in the independence levels of individuals
with ASD. While some can lead independent lives, others need
lifelong support, often having substantial levels of disability [7].

ASD is a group of genetically diverse disorders. Research so far
indicates that it may be caused by both hereditary and new
gene changes. More and more de novo genes are being identi-
fied that cause deficits in communication, behavior, and social
functioning. It is estimated that these genes are responsible for
10-20% of ASD cases. Additionally, patients with similar genes
may be diagnosed at different levels of the spectrum [8,9].

ASD manifests identifiable symptoms in children as early as 18-
24 months of age [2,3], with deviations from typical develop-
mental trajectories. According to data from the World Health
Organization (WHO), 1/100 children have autism spectrum dis-
orders [7]. However, ASD is usually detected much later. The aver-
age age of ASD diagnosis is 4 years 3 months and, despite many
years of activities to increase the awareness of the public and
health care professionals, this has not changed significantly, in
part because behavioral tools for diagnosing ASD are not fully
appropriate for young children. Many social communication skills
are developed by children later in life, and some of the behaviors
typical of people with ASD are normal in early childhood [10].

Diagnosis of ASD among children is carried out by special-
ized psychological and pedagogical clinics or private diagnos-
tic and therapeutic centers specializing in the field of autism
spectrum. The diagnosis consists of an interview with the par-
ents, observation of the child, analysis of additional materi-
als (eg, the educator’s opinion), and sometimes also includes
additional tests. A specialist team is involved in the diagnosis
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process, which includes a psychiatrist, psychologist, and some-
times other specialists, such as a pedagogue, audiologist, and
speech therapist. Based on the team’s opinion, the psychia-
trist issues an appropriate diagnosis [11].

Importantly, autism spectrum disorders are frequently associat-
ed with other psychological problems, which may additionally
reduce the quality of life of patients and their families [12]. Early
detection facilitates the implementation of timely and tailored
interventions, including therapeutic measures, which can signifi-
cantly enhance the daily functioning of individuals with ASD [7].

The purpose of this article is to provide an overview of current
knowledge about autism spectrum disorders. The content cov-
ers the possible causes of this type of disorders, prevalence
in various parts of the world, co-occurring diseases, and limi-
tations in quality of life, as well as challenges in providing ap-
propriate care for people with ASD.

Factors Associated with the Development
of ASD

ASD is a neurodevelopmental disorder influenced by a complex
interplay of genetic and environmental factors. Despite exten-
sive research, potential etiological mechanisms of ASD remain
unknown. Although research confirms that genetics plays an
important role in the etiology of ASD, genetic risk, responsi-
ble for up to 60% of cases [13], is known to be modulated by
prenatal, perinatal, and postnatal environmental factors [14].

The increase in the incidence of ASD in recent years or decades
is attributed, in part, to heightened exposure to environmen-
tal risk factors [2]. Notably, empirical evidence establishes that
prenatal exposure to thalidomide and valproic acid increases
the risk of ASD occurrence in a newborn. Advanced parental
age and childbirth within the context of infertility treatments
also emerge as contributing factors [15]. Moreover, maternal
autoimmune conditions, such as thyroid disease, diabetes, or
psoriasis, as well as various infections during pregnancy, may
play a role in a development of ASD in a child [16].

Some studies indicated a relationship between the intervals be-
tween pregnancies and the occurrence of ASD, with both shorter
and longer intervals being important [17]. ASD is more common
in prematurely-born children, but also in those born by cesarean
section, who have low birth weight or a low Apgar score [16,18,19].

Prevalence of Autism Spectrum Disorders

Due to the multitude and varying degrees of severity of symp-
toms, diagnosing ASD is often very difficult. Diagnosis requires
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high awareness of parents, educators, and caregivers, who are
usually the first to notice typical symptoms and contact spe-
cialists to conduct a multi-stage diagnosis and confirm or re-
fute assumptions [2].

There is considerable variability in ASD prevalence estimates
across different regions of the world, which may stem from
differences in awareness levels of primary caregivers and
methodological distinctions inherent in various studies [20].
Methodological factors include diverse detection methods,
varying study populations (typically focused on children, with
limited data on the African or Middle-Eastern populations),
and divergent case definitions. It is also important to empha-
size the evolving nature of the clinical definition of autism and
related disorders, which also influences the estimates [21].

Globally, the prevalence of ASD is estimated to range from
0.02% to 3.66% of the population [6]. Systematic reviews re-
veal varying prevalence rates, with ASD affecting approximately
0.38% to 3.13% of the European population, 0.11% to 1.53% in
the Middle-East, 0.08% to 9.3% in Asia, 0.87% to0 2.21% in North
America, around 1% in Africa, and 1.7% in Australia [2,6,22].
In Europe, the highest incidence of ASD is observed in Sweden
(115/10000). In Poland, the average is estimated at 35/10 000
children and is approximately 4 times higher in men (however,
the data do not cover all regions of Poland) [23].

Data collected by the ASDEU (Autism Spectrum Disorders in
the European Union) project indicate an average ASD inci-
dence of 12.2 per 1000 children aged 7-9 years, or 1 in 89
[24]. Over the past few decades, there has been a steady in-
crease in the incidence of ASD in many regions of the world,
including Europe and the United States. The incidence is high-
er in boys/men and in White children [3,25]. However, atten-
tion should be paid to the decreasing ratio of men to women
with ASD, which may be attributed to increased awareness of
ASD in women [26].

The Most Common Comorbidities Associated
with ASD

ASD is frequently associated with various comorbidities, pre-
dominantly involving mental disorders. It is estimated that au-
tism coexists with intellectual disability in approximately 33%
of cases [3], with attention deficit hyperactivity disorder (ADHD)
being the most prevalent among mental disorders [27]. The
combined prevalence of ASD and ADHD is estimated at 28%,
while anxiety disorders and sleep-wakefulness disturbances
are reported at 20% and 13%, respectively. Destructive disor-
ders, impulse control, and behavior issues account for 12%,
depression for 11%, obsessive-compulsive disorder for 9%, bi-
polar disorder for 5%, and schizophrenia for 4% [28].
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Assessment of the incidence of additional mental disorders de-
pends on the research method used. Notably, the coexistence
of depression appears more pronounced in studies utilizing
standardized interviews, particularly self-assessment tools, to
assess depression. Interestingly, these associations are more
prevalent among individuals with higher intelligence levels,
and notably among women with ASD [29].

Even greater heterogeneity of disease co-occurrence is ob-
served in children with ASD. The prevalence of at least 1 men-
tal disorder in children with ASD is estimated at 54.8-94%, with
the most common comorbidities being ADHD, anxiety, depres-
sive disorders, and sleep disturbances. Research indicates that
ADHD occurs in 0-86% of children with ASD, anxiety states oc-
cur in 0-82%, depressive disorders occur in 0-74%, sleep disor-
ders occur in 2.08-72.5%, and intellectual deficit (ID) occurs in
0-91.7%. Gender emerges as an influential factor in the man-
ifestation of comorbidities among children with ASD. For in-
stance, the co-occurrence of ADHD is more prevalent in boys,
while epilepsy/seizures are more common in girls.

Additionally, age has a significant impact — as it increases, a
higher incidence of ADHD and anxiety is observed, but sleep
disorders are more common in younger children [2].

Importantly, individuals with ASD are also more likely to have
other comorbidities, such as epilepsy/seizures, vision or hear-
ing disorders, or gastrointestinal disorders. These conditions
can contribute to fluctuations in ASD-related behaviors, po-
tentially leading to delayed diagnosis or misdiagnosis [30].

Quality of Life Among People with ASD

Research on the quality of life of individuals with ASD indicates
it is lower than in typically developing individuals, as assessed
using tools designed for the general population [12]. The deterio-
ration in quality of life is associated with behavioral problems in
individuals with ASD, the severity of their symptoms, social skills,
and co-existing mental health issues or educational factors [31].

Studies reveal that individuals with ASD score lower across all
quality-of-life domains. Adults with autism spectrum disorders
report elevated levels of anxiety, increased feelings of loneli-
ness, and challenges with sensory processing when compared
to typically developing individuals. These factors notably im-
pact their perceived levels of physical and mental health, as
well as the quality of their social relationships [32]. The re-
search underscores the significant role of anxiety, influencing
both competencies and social interactions [33].

Additionally, the coexistence of other diseases poses a substan-
tial negative impact on both the quality of life and economic
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well-being of individuals affected by ASD [2,34,35]. Despite the
lack of precise estimates of disability among individuals with
ASD, this aspect should also be taken into account. Insights
from the Global Burden of Diseases, Injuries and Risk Factors
Study show increasing disability-adjusted life years (DALYs) for
those with ASD residing in countries with a high social devel-
opment index (SDI) score [26].

Furthermore, it is crucial to underscore the profound impact of
ASD and its comorbidities on the quality of life experienced by
parents of children with ASD, who endure heightened stress
levels in comparison to parents of typically developing children.

Parents of children with ASD report greater maladjustment and

more personal and family challenges, which translates into a
lower quality of life for entire families [36].

Public Awareness About ASD

Due to the increasing number of ASD diagnoses, an ongoing
discourse persists regarding whether the apparent rise is at-
tributable to increased exposure to risk factors or is a result
of heightened societal awareness, including the awareness of
parents and guardians of children and adults with ASD, but
also the awareness of medical staff, enhanced availability of
diagnoses, and greater accuracy of diagnostic criteria [25,26].

The growing awareness of ASD is underscored in numerous pub-
lications, and is notably evident in World Health Organization
(WHO) documents. The WHO has embraced initiatives such as
the Comprehensive Mental Health Action Plan, advocating for
equitable access to high-quality health and social care precise-
ly tailored to the needs of the patient. WHO promotes a multi-
faceted approach to the patient and strengthening everyday
functioning of people with mental disorders [7].

Despite the growing availability of systemic resources that facil-
itate more comprehensive and accessible support for individu-
als with ASD, there are reports indicating that some specialists
remain unaware of the prevalence of these disorders and the
common co-occurrence of ASD with other mental health disor-
ders [24]. Consequently, it is crucial to expand the knowledge
of medical professionals, particularly those caring for children,
who may notice symptoms of the disorder during routine med-
ical visits, prompting the need for thorough diagnostics [37].

Public Health Challenges in Supporting
Individuals with ASD

Various support methods exist that can significantly en-
hance the daily functioning of individuals with ASD. Early and

Ostrowski J. et al:
Autism spectrum disorders: Challenges for public health
© Med Sci Monit, 2024; 30: €944161

individually tailored interventions, coupled with support from
the immediate environment, can significantly influence the
development of people with ASD.

Research indicates that approximately 80% of teenagers and
over 60% of adults with ASD benefit from support in the form
of mental health services, educational assistance, or interven-
tions that improve sensory/motor functions. Nevertheless,
more than 80% of individuals report encountering barriers in
accessing such services, particularly those with low income
and those residing outside major urban centers [38].

Individuals with ASD have diverse needs for accessing servic-
es, particularly in education. Despite notable strides towards
ensuring optimal education for individuals with ASD, there re-
main areas requiring improvement, particularly in Central and
Eastern European countries [39].

Significant efforts have been undertaken in certain regions,
such as Poland, to address these challenges. For instance,
amidst the COVID-19 pandemic, Poland adapted the PEERS®
(Social Skills Training) curriculum for young people on the au-
tism spectrum, delivering it in a hybrid, online format. This
program demonstrated good effectiveness in fostering social
skills, with the positive effects persisting over the subsequent
6-month observation period [40,41].

Expanding public awareness regarding ASD and the specif-
ic needs of people with ASD is crucial. Creating an inclusive
school environment tailored to the diverse requirements of
individuals with autism, including addressing sensory issues,
is imperative. This encompasses responding to a spectrum of
educational needs by offering diverse activities, nurturing in-
terests, fostering communication and social skills, and safe-
guarding the rights of individuals with ASD, including the right
to safety and protection against discrimination.

Research confirms that early diagnosis and initiation of quick,
multiple interventions in people with ASD result in better func-
tioning and better quality of life, not only for people on the
autism spectrum, but also for entire families [11].

Future Directions

ASD is a multi-faceted disorder and therefore requires a di-
verse, often individualized therapeutic approach [11,42]. Long-
term management of ASD is essential to maximize functioning
and quality of life. It is important to minimize deficits in social
skills and communication, facilitate development and learn-
ing, and to provide social education (including medical staff)
and support for families.
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Given the diagnostic difficulties, more thorough screening is
also needed. It is necessary to educate primary health care
staff so that they can identify children who may have ASD as
quickly as possible. It is also important to know the behav-
iors and co-occurring conditions that affect the quality of life
of people with ASD.

Growing evidence confirms the effects of behavioral inter-
ventions, especially those undertaken at the earliest possible
age, on the functioning of people with ASD. Help and treat-
ment for people with ASD should be individualized accord-
ing to age and development level, and should include a vari-
ety of interventions.

Despite many reports on the incomplete effectiveness of be-
havioral observations, more and more research teams are work-
ing on developing screening and diagnosing tests for ASD us-
ing artificial intelligence (Al) and machine learning (ML), such
as using structural magnetic resonance imaging (MRI), func-
tional MRI, and hybrid imaging techniques. The development
of this type of diagnostic tool would enable more accurate de-
tection of ASD, including diagnosis in the youngest possible
groups of patients, to be able to start early development sup-
port interventions [43,44].

References:

—_

. Chroscinska-Krawczyk M, Jasinski M. Autism-contemporary view. Paediatric
Neurology. 2010;38:75-78

. Bougeard C, Picarel-Blanchot F, Schmid R, et al. Prevalence of autism spec-
trum disorder and co-morbidities in children and adolescents: A systemat-
ic literature review. Front Psychiatry. 2021;12:744709

. Zeidan J, Fombonne E, Scorah J, et al. Global prevalence of autism: A sys-
tematic review update. Autism Res. 2022;15(5):778-90

. Bhat S, Acharya UR, Adeli H, et al. Autism: Cause factors, early diagnosis
and therapies. Rev Neurosci. 2014;25(6):841-50

. Sealey LA, Hughes BW, Sriskanda AN, et al. Environmental factors in the
development of autism spectrum disorders. Environ Int. 2016;88:288-98

. Alrehaili RA, ElKady RM, Alrehaili JA, Alreefi RM. Exploring early childhood
autism spectrum disorders: A comprehensive review of diagnostic approach-
es in young children. Cureus. 2023;15(12):e50111

. WHO. Autism. Available from: https://www.who.int/news-room/fact-sheets/
detail/autism-spectrum-disorders

N

w

»

S,

[=))

~

[oc]

. Rylaarsdam L, Guemez-Gamboa A. Genetic causes and modifiers of autism
spectrum disorder. Front Cell Neurosci. 2019;13:385

Nl

. Havdahl A, Niarchou M, Starnawska A, et al. Genetic contributions to au-
tism spectrum disorder. Psychol Med. 2021;51(13):2260-73

10. McCarty P, Frye RE. Early detection and diagnosis of autism spectrum dis-
order: Why is it so difficult? Semin Pediatr Neurol. 2020;35:100831

11. Subramanyam AA, Mukherjee A, Dave M, Chavda K. Clinical practice guide-
lines for autism spectrum disorders. Indian J Psychiatry. 2019;61(Suppl.
2):254-69

12. Ayres M, Parr JR, Rodgers J, et al. A systematic review of quality of life of

adults on the autism spectrum. Autism. 2018;22(7):774-83

REVIEW ARTICLES

Conclusions
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could significantly enhance social functioning and improv-
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