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The epidemiology of autism spectrum
disorder and factors contributing
to the increase in its prevalence

Autism spectrum disorder (ASD) is a multifactorial neurodevelopmental dis-
order which has attracted the interest of researchers in many scientific fields.
The prevalence of a disease or a disorder is important for healthcare and
socio-economic reasons. According to the World Health Organization (WHO),
currently, 1in 160 children is born with ASD (0.63%), possibly a conservative
estimate, as many studies have reported a prevalence higher than 1%. Even
so, the WHO rate is approximately 14 times higher than that reported in the
first epidemiological study on ASD, which was conducted in the UK 50 years
ago. It is currently estimated that approximately 60 million people worldwide
have ASD. Diagnosis and documentation of these individuals is challenging,
due to the nature of the disorder and its broad spectrum. Many countries have
no epidemiological data on ASD and several epidemiological studies on ASD
record significant methodological limitations, but the currently available data
indicate that the prevalence of ASD has risen over the years. The interpretation
of this trend remains uncertain, but several factors have been documented
that may have contributed to this apparent increase, including revision of the
diagnostic criteria, overdiagnosis, scientific advances, accessibility to services,
increase in social awareness, and improvement in the methodology applied in
the epidemiological studies, in addition to environmental and other factors.
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1.INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelop-
mental disorder that was first described by the psychiatrist
Leo Kanner in 1943. Until a few decades ago, ASD was
considered a rare disorder, the causes of which were mostly
unknown. Today, it is considered a multifactorial disorder.
Epidemiological studies on ASD began after the second half
of the 20th century and have revealed a continuing and
rapid increase in prevalence. Estimation of the prevalence
of a disease or a disorder is important for healthcare and
socio-economic reasons. Various factors have been identi-
fied that have contributed to this increase, but interpreta-
tion of this apparent trend remains uncertain.

This is a literature review on the epidemiology of ASD,
conducted in the course of a doctoral thesis currently in
progress at the Department of Social Work of the Hellenic
Mediterranean University (HELMEPA), as part of its theory
section. The aim of this article is to highlight the upward
trend observed in the prevalence of ASD, and to cite the
possible etiological factors that have been reported.

2. AUTISM SPECTRUM DISORDER

ASD is a heterogeneous, lifelong, neurodevelopmental
disorder characterized by persistent deficits in social com-
munication and social interaction across multiple contexts,
restricted/repetitive patterns of interests/behavior, and
sensory dysfunction.” These characteristics often present
during the child’s early development as significant deficits
in communication, social behavior and cognitive and adap-
tive functioning.” ASD is often accompanied by comorbid
conditions, including intellectual disability (ID), attention
deficit hyperactivity disorder (ADHD) and obsessive com-
pulsive disorder (OCD).>* It is a disorder that cannot be
easily identified by either the parents or the doctor in the
early stages, but atypical behaviors can usually be observed
after the age of 6 months.*”

3. EPIDEMIOLOGY OF AUTISM SPECTRUM DISORDER

The World Health Organization (WHO)? reports that 1
in 160 children (0.63%) is born with ASD, which is possibly
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a conservative estimate.’ In terms of gender, the disorder
is observed four times more frequently in boys than in
girls.?’ According to the US Centers for Disease Control and
Prevention (CDC),”” the first epidemiological study on ASD,
conducted by Lotter in 1966 in the county of Middlesex
in England, reported a 0.045% prevalence (approximately
1 in 2,220 children).”? Since then, the majority of epide-
miological studies on ASD have documented an upward
trend in prevalence.”” Although not the most appropriate
comparison, it is of note that the current rate reported by
the WHO is approximately 14 times higher than in the first
study, and the number of individuals with ASD is currently
estimated to be more than 60 million globally.”>’# Accurate
identification of the number of individuals with ASD is
a challenging task. The wide spectrum of this disorder
makes it difficult to identify the more highly functioning
and better socially adjusted individuals with ASD, with less
obvious ASD characteristics, which would otherwise lead
to evaluation and subsequent diagnosis.

Epidemiological studies have been conducted in an at-
tempt to determine the ASD prevalence in many countries.
The heterogeneity of the results over geographic area and
time reveals a diversity in terms of societies, cultures, ser-
vices and accessibility, diagnostic procedures, availability
of data, research adequacy and methodology and factors
that are perceived to contribute to the appearance of the
disorder and its apparent increase. Annually, ASD is diag-
nosed in more children than childhood diabetes mellitus
(DM), childhood cancer and AIDS, combined.”

The majority of epidemiological studies have been
conducted in the United States of America (USA), reflect-
ing the fact that ASD is a major source of concern among
health and social scientists in that country.” The most recent
CDC data (2016)'? showed a prevalence of 1 in 54 children
(1.85%), in comparison with the first US epidemiological
study conducted by Treffert in the 1960s, which reported
a prevalence of 0.031% (1 in 3,225 children).”” In 2000, the
rate had increased to 0.67% (1 in 150 children), followed
by 1.47% in 2010 (1 in 68 children), 1.45% in 2012 (1 in 69
children), reaching 1.68% in 2014 (1 in 60 children).”” It is
estimated that more than 5 million individuals with ASD live
in the USA, considerably more than 1.5% of the population.’””

Epidemiological data from countries in Europe, Asia and
Oceania also indicate an increasing trend of the disorder,
with most of the recent studies reporting rates higher or
significantly higher than 1%. The interpretation of this
trend remains uncertain.’® No data on the prevalence of
ASD are currently available for Africa or for Central and
South America.”

4. FACTORS ASSOCIATED WITH AN INCREASE
IN THE PREVALENCE OF AUTISM SPECTRUM
DISORDER

4.1. Revision of diagnostic criteria

Modification of the diagnostic criteria of a disorder is
considered a major reason for a change in its epidemiol-
ogy.’?2°2¢ Until 1980, when the Diagnostic and Statistical
Manual of Mental Disorders, third edition (DSM-III) was
issued, there had been no official diagnosis for ASD. The
first diagnostic criteria in the DSM-IIl included character-
istics that were similar to “classic autism” which had been
described by Kanner.?* In the subsequent 1987 revised
version, DSM-III-R,? it was noted that, in order for an in-
dividual to be diagnosed with autism, at least eight of
the 16 characteristics should apply, allowing for a more
heterogeneous group.? In the following revision, DSM-IV,
in 1994, the criteria were changed further, but difficulties
were encountered during the diagnostic procedure in
differentiating between the different types of autism. Be-
cause of this, in the most recent revision in 2013, DSM-V,
the diagnoses of “classic autism”, Asperger syndrome and
pervasive developmental disorders not otherwise speci-
fied, were classified in a single diagnostic category under
the international term “Autism spectrum disorder — ASD"’
Differentiation in ASD is now based on clinical descriptors,
such as the extent of dysfunctionality.”? According to a
US epidemiological study conducted in seven states, the
prevalence of ASD was 20% higher when assessed accord-
ing to DSM-IV-TR than with DSM-V.6

4.2. Overdiagnosis

Itis hypothesized that the changes in diagnostic criteria,
especially those introduced since the 1990s, have led to
broader consequences, making diagnostic identification
and calculation of ASD prevalence more challenging.?’ The
changes in the diagnostic procedure and the concurrent
increase in the prevalence of ASD revealed by epidemio-
logical studies, can be considered to have attributed to
increasing clinical awareness and diagnosis of the disorder.?’

4.3. Scientific advances

Scientific advances and a multidisciplinary scientific
approach have led to improvement in the knowledge
about ASD symptomatology and diagnostic procedures,
and the design of new tools.”#?"%32¢ As a result of these
advances, health professionals have more and better op-
tions available for the diagnosis of ASD.>42%?” In addition,
the current enhanced reproductive methods, including
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specific intervention for the treatment of infertility, imag-
ing during pregnancy and other perinatal factors have
been proposed as factors contributing to the increase in
diagnosis of ASD.?

4.4. Accessibility to services

The global increase in the numbers of people diagnosed
with ASD has given rise to a need to establish specialized
services in ever more communities, which has contributed
to easier and faster recognition of the disorder.6’#2328 On
the other hand, social exclusion, poverty and the cultural
and organizational level of various countries and regions
impair the capabilities for recognition of the disorder and
may deprive sufferers of the benefit from services.?

4.5. Methodology in epidemiological studies

Another probable cause for the apparent rise in ASD
prevalence is the variety of methodological approaches
in research. Sources of data, small samples (mostly in the
earlier years), the changing diagnostic criteria of autism,
the number of resources available to researchers, and
other limitations affecting epidemiological studies over
time, are all factors that affect prevalence evaluation.’>203¢
Some epidemiological studies have used data from the
data base of a single service, while others have obtained
their data from several services.’”” Some have studied only
one geographical region, while others have studied more
regions in a country, or were conducted at a national level.”
Epidemiological studies that elicit their data from inter-
views with parents, teachers or health professionals have
been reported to over-estimate the prevalence of ASD."”
Population-based studies indicate somewhat higher rates
of prevalence than studies which derive their data from
databases, although this difference is not considerable.”
Population-based epidemiological studies are evaluated
as being of a higher research standard than studies based
on selected samples or those that use databases, because
they derive their sample from the entire population, in
accordance with the criteria determined by each study.’”
Methodological differences cannot fully account for the
considerable variations between epidemiological studies
in estimates of ASD prevalence, which implies the need to
take more factors into consideration.”

4.6. Social awareness

Increasing numbers of people have an individual with
ASD in their family, in their neighborhood or in their broader
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social environment. In addition, public information cam-
paigns on the disorder have steadily increased in recent
years. On December 18th 2007, the United Nations (UN)?’
adopted resolution 62/139 declaring April 2nd as World
Autism Awareness Day. There are now more references to
ASD in the media, and in films and theatre performances.
The internet, websites and social media provide informa-
tion and regarding services and or specialists, and motivate
people to participate. Social awareness is acknowledged
to be one of the major factors that has contributed to the
recorded increase in prevalence of ASD.?’?* Increasingly
more parents, and also individuals who have discerned
difficulties in themselves, are becoming more aware of the
disorder and consult the relevant services for evaluation.*

4.7. Environmental factors

The fetal brain is a very complex and sensitive organ
which develops in a limited and specific time frame during
pregnancy.”?*This makes it extremely vulnerable to expo-
sure to toxic agents.”?***The fetal blood-brain barrier is not
fully formed until the sixth month of pregnancy, leaving
the brain unprotected against a variety of toxic substances,
including heavy metals,®* which can enter the fetus from
the maternal blood.*? Even after birth, the brain is unable
to detoxify exogenous and lipophilic substances that can
be transmitted via maternal breast milk.** According to the
literature, mercury has been widely associated with ASD
manifestation.”?>3¢ Environmental factors should always be
taken into consideration as a possible cause of the disorder,
with the environmental changes that have occurred in the
last 50 years resulting in human exposure to hundreds of
unresearched chemical substances.”?53”

4.8. Other factors

ASD is a disorder of development that can start during
pregnancy and present in the early stages of a child’s life.?
Its genetic etiology is predominant, but environmental
factors interact significantly with the genes.?’® Factors that
have been studied for their possible contribution to ASD,
as reported in literature, are heredity, parental age, medical
conditions during pregnancy (e.g., hypothyroidism), mod-
ern lifestyle, diet, obesity, alcohol, smoking, difficulties in
pregnancy (e.g., premature birth, infections, medication)
and others.”** In previous decades, vaccination (especially
the measles-mumps-rubella [MMR] vaccine) had been
suspected to be a major cause of ASD,** but subsequent
research has proved that vaccination is not associated
with ASD risk.?
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5. CONCLUSIONS

Epidemiological studies conducted thus far have docu-
mented an increase in the prevalence of ASD. Research has
been conducted into the causal factors of ASD, but also
into those factors that possibly contribute to its reported
increase. The need for further research on this disorder
is globally acknowledged, and a variety of systems for

evaluation, prevalence and conceptualization of the ASD
is required. With more information available, the scientific
community will be better able to understand and evalu-
ate the needs of individuals with ASD, in order to design
more effective, scientifically substantiated, interventions.
Comprehensive databases and sound educational and
health services are necessary for providing support to the
millions of individuals with ASD and their families.
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H emdnuioloyia tng dtatapaxng auTioTIKOU GACHATOG KAl TTIAPAYOVTEG TTOU CUUBAAAoLV
oTnVv avénon Tou EMMOAAGHOU TNG

X. AEMAZTAZ, A. KAAAITZAKH
Turua Kowvwvikric Epyaciag, EAAnviké Meooyetako lMNavemotruto, HpodkAgtlo, Kontn

Apxeia EAAnvikng latpikrig 2022, 39(3):308-312

H Siatapayxr avtiotikol @dopatog (AAD) sival pia TTOAUTTAPAYOVTIKH veupoavantuélakn Sdiatapayr, ou €xel TPo-

OENKUOEL TO £PELVNTIKO EVOLAPEPOV ETTIOTNUOVWY ATTO TTOANA ETIIOTNMOVIKA TTES{A. O EMITOAACUOG IAG VOOOU 1 HLag

Slatapaynig givat cnUAvVTIKOG YIA UYEIOVOUIKOUG KAl KOIVWVIKOOIKOVOUIKOUG TIAPAYOVTEG. ZUU@WVA UE ToV MNayKOouLo

Opyaviouo Yyeiag (MOY) 1 ota 160 maidid yevviétal pe AAD (0,63%), EKTiHNON HANNOV CUVTNPENTIKN KAOWG TTOANEG

HENETEG AVA@EPOULV EMTITOAACHO Yia TN Slatapayr HEYOAUTEPO Tou 1%. AKSUN Kal £TOL, TO TTOCOOTO TTOU AVAPEPEL O

MOY eival mepimou 14 @op£g LYNASTEPO aTTO TNV TPWTN EMSNUIOAOYIKH HEAETN TToL S1E€NXON yia Tn Statapayr, Te-

pimou mptv anmoé 50 étn oto Hvwpuévo Bacoilelo. SApepa, eKTIHATAL OTL TTEPITTOU 60 EKATOPUUPLIA AVOPWTTOL € OAOV TOV

KOoHo €xouv AAD. Adyw TG pUoNG TNG SIATAPAXNG KAl TOU HEYAAOU TNG PACHATOG, N Sidyvwon Kal n Kataypaen

TWV €V AOYW ATOHWYV £XEl SUOKOAIEG. NMOANEG XWPEG TOU KOGHOU Sgv S100£€ToUV EMIONUIOAOYIKA OTOlXEla Yia T AAD,

KOl APKETEG EMONUIOAOYIKEG LEAETEG AVAPEPOUV CNUAVTIKOUG HEBOSOAOYIKOUG TTEPLOPIOUOUG. QOTO0O, Ta SlaBéot-

Ha oToixeia deixvouv avénon Tou eMIMOAACHOU TNG Slatapaxng Ke TNV MApodo Twy eTwv. H epunveia autng TnG au-

ENTIKNG Tdong mapapével aBéPain. Xtn BiBAloypagia kataypd@ovtal mapAyovTteg mou mOavov €xouv CUURAAEL OTN

OUYKEKPLIUEVN avEnon, OTTWG ival N avaBewpnon Twv SIayVWOoTIKWVY KPITNPiwy, N urtepdidyvwon Tng Stlatapaxng, N
€EENEN TWV EMOTNMWY, N TIPOCRACIUATNTA CE UTTNPECIEG, N AVENON TNG KOIWVWVIKNG evaloOntomoinong, n BeAtiwon
NG peBodoloyiag Twv eMENUIOAOYIKWV EPELVWY, TTIEPIBAANNOVTIKOI KAl AANOL TIAPAYOVTEG.

0000000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s0sssss

NéEeig eupeTnpiov: AUTIONOG, Alatapayr auTioTikoU gdacpatog (AAD), Eménuioloyia AAD, Emmolacpog AAD
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