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Abstract

From a purely educationist perspective, gaining a deeper understanding of several aspects related to
the prevalence of autism/ASD in a given population is of great value in planning and improving
educational and psychological intervention for treatment, training, and teaching of children with this
disorder. In this article, [ present and discuss numerous facets of prevalence studies, beginning with
assessing the changes in diagnostic manuals (DSM and ICD) over time. Based on the existing available
research literature and empirical studies published during 2000 to 2016, I address the geographical-
dimension and age-dimension of prevalence of autism/ASD. Over 50 studies from 21 countries
reveals that prevalence rates of autism/ASD among children are on rise. There are inter-national and
intra-national, regional/territorial variations with regard to prevalence rates, and I present and
discuss possible factors/factor-groups that can explain these variations. Regardless of their
geographic location, children with autism/ASD can be treated, trained, and taught, but to do so
effectively requires reliable prevalence studies that can properly inform policy makers and higher
institutions about the steps that must be taken in the field in order to improve the learning conditions
of these children with special needs. Moving forward, it's essential that studies of geographical
dimension and age dimension of prevalence of autism/ASD must be supplemented by other (i.e.
gender, socio-economic, ethnic, cultural, and language) dimensions to help give us the perspective
we need to grapple with this increasingly common disorder.
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Introduction

The aim of this article is to review international studies on prevalence estimates of
autism/autism spectrum disorder(s) (ASD). Reliable data about annual incidences as well
as prevalence estimates and rates for children with autism/ASD are essential for national
and local health and educational authorities to properly plan for psychological and
educational intervention (Williams et al. 2006; Isaksen et al., 2012; Cardinal and Griffiths,
2016).

The article includes data from multiple published sources and studies, all of them published
since 2000. Tracking the prevalence of autism/ASD has been one of the central concerns
within the field of autism during the last two decades. This article focuses mainly on the
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geographical dimension and age dimension of prevalence of autism/ASD. Prior to these two
main dimensions to be addressed, I will discuss one other important dimension: The
criteria-dimension, which is crucial for understanding part of the recent tendencies in
prevalence studies. This dimension concerns the changes in definitions and diagnosis
criteria of autism/ASD over time. Due to the space limitations, other dimensions of
prevalence of autism/ASD (i.e. gender dimension, socio-economical, and ethnic/linguistic
minority) will not be addressed.

Prevalence of autism has to do with the question of ‘What is autism?’

In order to understand the issue of prevalence of autism/ASD, it’s necessary to clarify some
of the important terms that will play a key role in this article. Autism, Autism Spectrum
Disorder (ASD), Autism Spectrum Disorders (ASDs), ICD, ICD-10, DSM, DSM-IV and DSM5
incidence and prevalence are among the key terms to be addressed before we can properly
address the issue of prevalence estimates and rates of ASD. As a foundation, I'll start with
defining ‘autism’ and ‘autism spectrum disorders’.

Autism-Europe is an international and nongovernmental European organization (NGO)
whose main objective is to advance the rights of people with autism and their families while
helping them improve their quality of life. Here is their understanding of autism and ASD:

Each individual with autism is unique; however, all people with autism spectrum disorders
(autism, ASD) present clinical features in three domains. (a) Disturbances in the
development of reciprocal social interaction, b) Impairment of verbal and non-verbal
communication and c) Restricted repertoire of interest and behaviors (Autism-Europe,
2016)

The National Autistic Society of United Kingdom presents this definition of autism:

“What is autism? - Autism is a lifelong, developmental disability that affects how a person
communicates with and relates to other people, and how they experience the world
around them” (NAS, 2016).

With reference to 28 publications, Matson and Kozlowski (2011:418) present a broader
definition of autism/ASD:

“Autistic disorder, herein referred to as autism, and the related disorders that comprise
the autism spectrum disorders (ASD) are characterized by varying levels of deficiencies in
social behavior, communication, and rituals and stereotypies. Previously believed to be
environmentally caused, this group of disorders is now known to have a strong
neurodevelopmental component. These conditions are believed to be present at birth and
are diagnosable by 18 months of age. Additionally, the course of ASD symptoms appears
to be life long, at least for a substantial number of cases- Finally, deficits in impulsivity,
challenging behaviors, and psychopathology accompany the ASD in much higher numbers
than what is seen in the general population. These deficits make it difficult for many with
ASD to live independently”

This may be one of the most comprehensive description of the phenomenon -although it
does not mention the recent changes in DSM5 in 2013. The Autism Society of the USA,
perhaps the biggest and the most active grassroots autism organization in the field, prefers
to focus on ‘autism spectrum disorder (ASD)’ instead of ‘autism’ and offers this
understanding of ASD:

“Autism spectrum disorder (ASD) is a complex developmental disability; signs typically
appear during early childhood and affect a person’s ability to communicate, and interact
with others. ASD is defined by a certain set of behaviors and is a “spectrum condition” that
affects individuals differently and to varying degrees (Autism Society of USA, 2016).
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As can be seen in these various definitions, Autism-Europe includes both autism and ASD in
its definition while The National Autistic Society of the UK focuses on ‘autism’ without
mentioning 'Autism spectrum disorder (ASD)' although the definition may also apply for
children with ASD. On the other hand, when we look at the definition given by the Autism
Society of the USA, it defines Autism spectrum disorder’ (DSM5, 2013) and not ‘autism’. This
is in line with the latest changes in DSM5, which I'll discuss later in this article. Another
important American organization is Autism Speaks, an autism science and advocacy
organization. Autism Speaks has a similar approach to the concepts of autism and ‘autism
spectrum disorder (ASD)’ as the Autism Society of the USA:

“Autism spectrum disorder (ASD) and autism are both general terms for a group of
complex disorders of brain development. These disorders are characterized, in varying
degrees, by difficulties in social interaction, verbal and nonverbal communication and
repetitive behaviors.” (Autism Speaks, 2016).

Furthermore, they add this

“With the May 2013 publication of the DSM-5 diagnostic manual, all autism disorders

were merged into one umbrella diagnosis of ASD. Previously, they were recognized as

distinct subtypes, including autistic disorder, childhood disintegrative disorder, pervasive

developmental disorder-not otherwise specified (PDD-NOS) and Asperger
syndrome.” (Autism Speaks, 2016).

Two of the central researchers in the field of autism/ASD research - Dr. Catherine
Lord and Dr. Somer L. Bishop:

“A diagnosis of ASD is based on descriptions and observations of behavior. [...] there is
much evidence that autism is a neurodevelopmental disorder with a very strong genetic
component...” (Lord & Bishop, 2010: 3-4).

As it is seen here, autism/ASD is considered as a neurodevelopmental disorder. For the
purpose of this review of prevalence estimates and rates, I prefer not to make any
distinction between the terms ‘autism’ and ‘autism spectrum disorder (ASD)’ and will
therefore refer both of these disorders together. When the term ASD is used alone, it refers
to and includes ‘classic autism’, ‘child autism’ or ‘autistic disorder’, ‘Asperger’s syndrome’,
and the diagnosis of ‘pervasive developmental disorder-not otherwise specified (PDD-
NOS)’. This approach is in line with what I call the ‘spectrum-oriented approach to autism
disorder’ taken by researchers at the U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention. They express their understanding of ASD in this
way:

“Autism spectrum disorder (ASD) is a set of complex neurodevelopment disorders that

include autistic disorder, Asperger disorder, and pervasive developmental disorder not

otherwise specified (1). Children who have ASD display mild to severe impairments in

social interaction and communication along with restricted, repetitive, and stereotyped

patterns of behaviors, interests, and activities.” (Blumberg et al., 2013, 1).

Because ‘autism spectrum disorder’ (ASD) is a diagnostic category for a set of complex
neurodevelopment disorders, it's a medical term. ASD, meanwhile, is a name for identified
neurodevelopment disorders, and thus a name for a diagnosis given by specialized
physicians and/or psychiatrists based on the fulfillment of the criteria presented in two
manuals that I'll discuss in the following sections.

The two diagnostic and classification manuals: ICD and DSM

ICD and DSM are the manuals now being used to make a diagnosis of autism and ASD by
specialized health professionals. ICD stands for International Classification of Diseases
(ICD) and was published by the World Health Organization (WHO). The history of ICD goes
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back to 1700. Since then, several documents and classifications lists were introduced under
different names such as, ‘International List of Causes of Death’, ‘International Lists of
Diseases’, and ‘Manual of the International Statistical Classification of Diseases, Injuries, and
Causes of Death’. In 1975, WHO introduced a new document-‘International Classification of
Diseases’-in Geneva (WHO, 1977). It would not be wrong to say that this document has been
the origin of the current abbreviation of ICD. Its systematic and detailed presentation of the
classification of several diseases has caused since enormous growth of interest in ICD-9 and
ICD-10 (WHO, 1994) since its publication. ICD-10 was introduced by the 43rd World Health
Assembly in 1990. About 200 member states, including the USA, agreed to start using it in
1994. However, the United States decided to first use ICD-10 in 2013, nearly two decades
later (Reed, 2010; @zerk and @zerk 2013). In the current ICD-10, Version: 2016, there is a
main category of ‘Pervasive developmental disorders’. The following figure (Figure 1)
shows

a) The original ICD-10, Version: 2016 and the codes for ‘Pervasive developmental
disorders’

b) ‘Pervasive developmental disorders’ in ICD-10-CM which stands for The
International Classification of Diseases, Tenth Revision, Clinical Modification (ICD-
10-CM). This is an adaptation of ICD-10, approved by WHO and by American
authorities (CDC, 2016) for use in the United States for U.S. government purposes.

Codes for the pervasive developmental
disorders in ICD-10 Version:2016

Codes for the pervasive developmental
disorders in American ICD-10-CM

F84 Pervasive developmental disorders
F84.0 Childhood autism

F84.1 Atypical autism

F84.2Rett syndrome

F84.30ther childhood disintegrative disorder

F84 Pervasive developmental disorders

F84.0 Autistic disorder

F84.2 Rett's syndrome

F84.3 Other childhood disintegrative disorder
F84.5 Asperger's syndrome

F84.40veractive disorder associated with | F84.8 Other pervasive developmental disorders
mental retardation and stereotyped F84.9 Pervasive developmental disorder,
movements .

unspecified
F84.5Asperger syndrome

F84.8 Other pervasive developmental disorders

F84.9 Pervasive
unspecified

developmental disorder,

Figure 1. Codes for the pervasive developmental disorders in ICD-10 Version: 2016 and ICD-10-CM

Starting from October, 2015, American authorities made the use of ICD-10-CM coding
system mandatory for use by American physicians and other healthcare providers to specify
a diagnosis and get public/private health care services and/or qualify for reimbursement
claims.

The ICD-10 Version: 2016 is currently under revision. It's expected that the process of
revision will be completed soon, and ICD-11 will be release in 2017. Since “The ICD is the
global standard in diagnostic classification for health reporting and clinical applications, for
mental disorders as well as for all other medical diagnoses” (Reed, 2010:457), it will not be
a surprise if the revision will have considerable impact on many professionals’ and
researchers’ studies.
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This brieflook at the revision-history of ICD shows a clear pattern of regularly updating ICD.
The revisions and updates have often been the result of new research findings, research
reviews, and expert opinion. The revisions, as we'll discuss later, once had some impact on
diagnostic criteria, diagnostic practices, and prevalence statistics and prevalence estimates.

DSM: Diagnostic and Statistical Manual of Mental Disorders

Even though ICD is a global diagnostic manual and all the member states of WHO, including
the United States, are obliged to use it (Reed, 2010), the American Psychiatric Association,
USA, as mentioned earlier, developed and uses (along with ICD-10) another manual:
Diagnostic and Statistical Manual of Mental Disorders (DSM), edited by the American
Psychiatric Association (APA). The first DSM came out in 1952. The first revised version,
DSM II appeared in 1968. Neither of these manuals included ‘autism’, but the third one,
DSM-III which was edited in 1980, did under the term of ‘infantile autism’. It wasn't until
1987, when a revised version of DSM IIl came out (DSM III-R), that ‘infantile autism’ was
replaced by ‘autism’. This version of DSM was followed by DSM-1V in 1994 and a text revised
version, DSM-IV-TR, published in 2000. In DSM-IV-TR a new category of diseases was
introduced under the name of ‘Pervasive Developmental Disorders’ and included the
following sub-categories: ‘Asperger's Disorder’,, ‘Autistic Disorder’, ‘Childhood
Disintegrative Disorder', ‘Rett's Disorder’, and ‘Pervasive Developmental Disorder
(Including Atypical Autism) Not Otherwise Specified’ or ‘PDD-NOS’.

In 2013, the current version of DSM was published under the name of DSM5. One of the
biggest changes in DSM5 was that the separate diagnostic labels of Autistic Disorder,
Asperger’s Disorder, and PDD-NOS were replaced by one umbrella term: ‘Autism Spectrum
Disorder’ (ASD). At the same time, important distinctions were made based on severity in
the two domains: Severity levels of difficulties with social communication on the one side
and severity level of fixated or repetitive and restricted behaviors or interests on the other.
The significant consequence of these changes is that a person who receives an ASD diagnosis
at Level 1, Level 2, and Level 3 will be prescribed intervention measures like therapies,
treatment, training, and teaching according to the severity level. These changes caused
several concerns among researchers, professionals, and parents (Vivanti et.al., 20133,
2013b; Mattila et.al., 2015). A relevant question for the purpose of this article is whether
DSM5 has some impact on the prevalence of diagnoses of autism/ASD.

According to Compart (2012) the mentioned changes in DSM5 and the new criteria are more
thorough and strict compared to the old criteria and thus there is uncertainty regarding
how state and educational services and insurance companies will adopt these changes. As
one can see, there are several stakeholders in the United States who can be affected by
changes in diagnostic criteria. One may ask whether it was necessary to present in brief the
historical development DSM and the current DSM5 since the U.S. is as much obliged to use
ICD-10 as any other member state. The short answer is that the Diagnostic and Statistical
Manual of Mental Disorders (DSM) has often been referred to as ...‘the bible’ of psychiatric
diagnostic texts” in the United States (Kupfer, Regier & Kuhl, 2008:2).

As noted above, the term ‘Autism spectrum disorder’ (ASD) was introduced in DSM5 for the
first time in 2013, but among researchers, the terms ‘Pervasive developmental disorders’,
‘Autism spectrum disorder’, ‘Autism spectrum disorders’, and ‘autism’ were all being used
as general terms for a group of complex disorders of neurological or brain development
(Pierce, 2011, Pierce et al,, 2011; Courchesne, 2011) for some time prior to the changes of
2013. The American Psychiatric Association explains the 2013 changes in DSM 5 by
asserting that

“Autism spectrum disorder (ASD) incorporates four disorders from the previous manual:
autistic disorder, Asperger’s disorder, childhood disintegrative disorder, and the catch-
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all diagnosis of pervasive developmental disorder not otherwise specified. Researchers
found that those four diagnoses were inconsistently applied across clinics and treatment
centers and, rather than distinct disorders, actually represented symptoms and
behaviors along a severity continuum. ASD reflects that continuum and is a more
accurate and medically and scientifically useful approach. People diagnosed with one of
the separate DSM-1V disorders should still meet the criteria for autism spectrum disorder
or a different DSM-5 diagnosis”.

The changes of manuals and diagnosis categories and subcategories or subtypes of autism
as well as the differences inherent between various versions of ICD-10 and different
versions of DSM over the last several decades have had, as expected, clear impact on the
prevalence statistics, estimates, and rates.

True prevalence estimates and rates

Prevalence studies rely on ‘incidence of autism/ASD’. Thus the term of incidence is one of
the terms we must clarify here. The lexical definition of incidence is “...the rate at which
something happens” (Cambridge Advanced Learner’s Dictionary & Thesaurus Cambridge
University Press). Within the field of autism, it is being used to chart the number of new
cases of autism or ASD that receive the diagnosis each year. Prevalence, on the other hand,
refers to (according to the above-noted dictionary), “the fact of something existing or
happening often”. It's common for authorities in many countries working on autism/ASD to
present prevalence statistics. One of the reasons for this may be the fact that an
‘autism/ASD’ diagnosis refers to a life-long neurodevelopmental condition (even though the
severity level may vary) that makes a tremendous impact on families, insurance companies,
public and private health care services, and educational institutions. The two most powerful
agencies for prevalence statistics in the United States, the Centers for Disease Control and
Prevention (CDC) and a network of sites that are funded by the CDC known as the ‘Autism
and Developmental Disabilities Monitoring (ADDM) Network’, define prevalence as “...the
number of people in a population that have a condition relative to all of the people in the
population” (CDC, 2016) or the proportion of a population that has the characteristic at a
given time period.

To be even clearer, the prevalence of autism/ASD equates to the number of children who
were diagnosed autism/ASD at a given age or between two different ages in a given
area/population. Prevalence is typically shown as a) x out of 10,000, or b) x out of 1,000, or
c) a percent (e.g. 1%) or a proportion (e.g. 1 in 100). Prevalence estimates for a nation or a
specific group of children (based on age or gender, for example) in a given country or
geographic area are made on the bases of proportion of incidences found in a representative
data. As the aim of this article is to add reliable information to the field, the issue of
prevalence or prevalence estimates of autism/ASD will be presented in a way that highlights
important details, limitations, and tendencies.

USA paves the way in the prevalence studies and debates

The United States of America is an enormous country consisting of 50 states with a total
population of approximately 325 million. The country has a considerable number of
research institutions and national autism associations, as well as federal agencies for health
statistics. A number of different stakeholders with different agendas become involved when
an autism or ASD diagnosis is given. School districts, health insurance companies, advocacy
groups, and parents immediately become involved when a child receives a diagnosis of
autism/ASD. Any changes in the diagnostic criteria used to make that diagnosis, therefore,
have a serious impact on all the parties involved. At the core of this involvement is money.
Adapted treatment, therapy, training and teaching of children with autism/ASD
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prerequisites requires competent staff who must be paid. And providing qualified help to
children with autism/ASD is mandatory by law.

That law is known as the Individuals with Disabilities Education Act (IDEA) in the United
States, enacted by Congress in 1975, ensuring that children with disabilities have the
opportunity to receive a free appropriate public education, just like other children.
However, children with autism/ASD need qualified help not only for their public education,
but also during after school hours, on holidays, and at home. And as we know, there is no
medical treatment or known cure for autism. Those with autism can be treated with therapy
and taught using evidence-based educational and psychological methods and practices.
Research has revealed that children have shown significant improvement as a result of early
diagnosis and long term use of effective interventions (Lovaas, 1987; Pierce and
Schreibman, 1994; Green, 1996 ; McGee et al., 1999; Charlop-Christy et al., 1999; Eikeseth
et al.,, 2002; Remington et al., 2007; Remington et al., 2007; Koegel et.al, 2009; Odom et.
al., 2010; Gotham et al., 2011; Rapin, 2011; Stahmer et.al, 2012; @zerk and @zerk, 2013;
Eikeseth & Klintwall, 2014; NAC, 2015). Providing intensive and long-term treatment,
therapy, training, and adapted teaching for these children has considerable economic
consequences for the families, health care providers and the public educational system,
however (Lavelle et. Al. 2014; Paul Leigh and Du., 2015). Any changes in the DSM inevitably
spark a debate on children’s rights to appropriate special needs education and health care
support, with the health insurance companies, parents, and public agencies all taking their
own disparate views.

Changes in DSM over the years have also caused a debate about prevalence statistics in the
U.S. as well. During the last decade, American prevalence statistics on autism paved the way
for international attention and debate on the prevalence of autism. As mentioned earlier,
prevalence of autism has implications for psychological and educational services (i.e.
therapy, treatment, training, and teaching of children with autism/ASD) as well as economic
consequences, but the American prevalence statistics have also brought about increased
debate over research on the effect of recent changes in diagnosis criteria (Hansen et al.,
2014; Smith et al., 2015; Cardinal and Griffiths, 2016). In the following sections, I will first
present the main tendencies found in the prevalence estimates and rates of autism/ASD in
the United States, and then present international tendencies in prevalence rates for
autism/ASD based on available and reliable statewide and/or regional statistics from 21
countries based on more than 50 empirical studies.

“Autism is the fastest-growing developmental disability” in the last decade

Prevalence statistics in the United States are based on real representative data and
estimates from the available representative data. The American CDC is the main and most
reliable source for prevalence statistics in the USA. It receives federal funds and also
provides funding for studies and programs to monitor and report data about diseases.
Additionally, the Autism and Developmental Disabilities Monitoring (ADDM) Network is a
group of programs funded by the CDC to estimate the number of children with autism
spectrum disorder (ASD) living in different areas of the United States (CDC 2016). The
ADDM consists of several network sites that collect data. The ADDM surveillance system has
ascertained ASD among 8-year-old children through systematic review of clinical and
educational records in accordance with the CDC’s surveillance program ‘Metropolitan
Atlanta Developmental Disabilities Surveillance Program (MADDSP)'.

The ADDM Network sites collect data about the population of children with autism/ASD,
compare the number of children who are diagnosed with autism/ASD in different areas and
states of the US since 2000, and identify and present changes in the number of children with
autism/ASD. The heading line of this section “Autism is the fastest-growing developmental
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disability” stems from the prevalence statistics of autism/ASD that were released in 2008
(CDC, 2008). It was in that year, for the first time one out of less than 100 children received
a diagnosis of autism/ASD based on the diagnostic criteria from the Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition-TR (DSM IV-TR). The observation of
autism/ASD among 8-years old children (birth year 2000) in 14 sites found that the
proportion of children with diagnosis autism/ASD was 1 in 88 (CDC, 2008). In the following
table, I'll present an overview of the prevalence of autism/ASD in in United States in during
the period 2000-2012:

Table 1. Prevalence of autism/ASD in several sites in the United States during the period
from 2000 to 2012.t

Total number of 8

Birth Year of the Years Old Under Prevalence per
Surveillance Year  Children Number of Sites Surveillance 1000 Children. Range 95% CI

2000 1992 6 187,761 6,70 4,5-9,9
2002 1994 14 407,578 6,60 3,3-10,6
2004 1996 8 172,335 8,00 4,6-9,8
2006 1998 11 307,79 9,00 4,2-12,1
2008 2000 14 337,093 11,30 4,8-21,2
2010 2002 11 363,749 14,70 5,7-21,9
2012 2004 11 346,978 14,60 14.2-15.00

Based on these findings, one can see that the prevalence of autism/ASD has increased. The
following figure shows the increase in the rate of prevalence among American 8-year-old
children during 2000 - 2014:

200
]

180

140 - 1in 125
120 - 1in 110 )
o 1in 68 .

100 - 1in 88 (1) 1in 68

80 - 1in50 (2)

60 - (4) 1in 45
40 -

20 -

0 .

2000 2002 2004 2006 ‘2008 2010 2011-| 2012

| YEAR

Figure 2. Prevalence rates for autism/ASD at national/federal level in U.S. from 2000 to 2014#

T Source: CDC’s ADDM Network Survaillance Studies in different sites during the period from 2000
to 2012 (CDC, 2014). Adapted from http://www.cdc.gov/ncbddd/autism/data.html (accessed June
16,2016).

! Sources (1): -The survey was funded by Centers for Disease Control and Prevention (CDC), USA
and conducted by the National Center on Birth Defects and Developmental Disabilities (NCBDDD),
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The figure shows that the prevalence estimates in the U.S. rose significantly from 2000 to
2014. While 1 in 150 children received a diagnosis of autism/ASD in 2000, this proportion
rose to 1 in 45 by 2014. Although the surveillance studies had in some years different age
groups (in 2010 and 2012 the study group was 8 years-old; the 2014 rate in the figure was
based on surveillance of children 6-17 years-old), the tendency at the national level in the
United States is quite clear: The estimated prevalence of autism/ASD among 8 years-old and
6-17 years-old has risen dramatically in recent years.

Prevalence of Autism/ASD at the state/regional level in the United States

[t is very clear that for the period from 2000 to 2014, the prevalence of autism/ASD at the
national/federal level has increased continuously. This rise in the prevalence rate for
autism/ASD among 8 year-olds equates to about 120% from 2000 to 2012 and 23% from
2008 to 2012. If the prevalence estimate (1 in 68) for 8 year-olds in 2012 is representative
for 6-17 year-olds in 2012, we can say that the rise is 23% from 2012 (1 in 68) to 2014 (1
in 45).

Zooming in from the national scope, the U.S. statistics further show that autism/ASD
prevalence estimates for 8 year-olds in the education system at their time of diagnosis vary
quite remarkably between states. The following figure shows statistics for the school years
2009-2010, 2012, and 2015 (Blumberg et. al, 2013; CDC, 2014; Zablotsky et al.. 2015;
Christensen etal., 2016; Cardinal and Griffiths, 2016).

USA. The prevalence estimate of ASD is based on approximately 360,000 children at 8 years of age.
Ascertainment method is expert clinicians reviewing medical and education records from several
communities in 14 states (AL, AZ, AR, CO, FL, GA, MD, MO, NJ, NC, PA, SC, UT, and WI) in the USA
(Zablotsky et al.. 2015).

Autism and Developmental Disabilities Monitoring Network Surveillance Year 2010 Principal
Investigators. Prevalence of autism spectrum disorder among children aged 8 years—Autism and
Developmental Disabilities Monitoring Network, 11 sites, United States, 2010. MMWR Surveill Summ
2014;63 (No. SS-2).

Sources (2): -The survey was funded by the Centers for Disease Control and Prevention (CDC), USA
and conducted by the Autism and Developmental Disabilities Monitoring (ADDM) Network in several
communities across 14 states (2012: AR, AR, CO, GO, MA, M], NJ, NC, SC, UT, and WI ; 2014: AL, AZ,
AR, CO, FL, MA, M], NJ, NC, PE, SC, UT, WV and WI) in USA. Method: Same as above. The sample was
346,978 children at 8 years of age. (CDC and National Center on Birth Defects and Developmental
Disabilities, 2016; Christensen, et.al. 2016; CDC Community Report on Autism, 2016).

Sources (3): The survey was funded by the Centers for Disease Control and Prevention (CDC), USA
and conducted by the National Center for Health Statistics (NCHS). The data covers approximately
13,000 children at 3-17 years of age in 2014. Method: Parent-reported in-person household survey
responses about a lifetime autism spectrum disorder diagnosis. (Zablotsky et al.. 2015)

Sources (4): The survey was funded by the National Center for Health Statistics; and conducted by
the Health Resources and Services Administration in 2011-2012. The population was about 95,000
children at 6-17 years of age. Method: National telephone survey of households with children, Parent-
reported survey responses about current autism spectrum disorder diagnosis. (Blumberg et. al,
2013; Zablotsky et al.. 2015).
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PREVALENCE RATES BY STATE - 2010 /2012/2015
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Figure 3. Prevalence disparities among states in the United States in 2010 and 2012 (*) Sites are from

2012, (**) Statewide prevalence rates in 2015
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As Figure 3 makes clear, there are huge differences in prevalence rates for autism/ASD
between states in the United States. New Jersey has the highest rate and lowa the lowest
prevalence rate. Prevalence of autism/ASD is almost 17 times more common among
children in New Jersey compared to lowa. While the prevalence rate for autism/ASD is 1 in
46 for New Jersey, the rate is 1in 767 in lowa for children age eight. Another striking result
found here is that two neighboring states North Carolina and South Carolina have
significantly different prevalence rates. The likelihood to have the diagnosis of autism/ASD
as an 8 year-old child in North Carolina is almost three times higher than in South Carolina.
These prevalence figures have triggered a huge debate about the causes of the increase as
well as the geographic variations. Having presented and discussed national and statewide
prevalence rates in the United States, we'll turn our attention in the following section to a
recent study at the county level in the state of California, U.S.

County level prevalence rates: Orange County in California

Researchers Don Cardinal and Amy-Jane Griffiths (Cardinal and Griffiths, 2016) of Chapman
University, Thompson Policy Institute conducted a county-level prevalence study in Orange
County, California. They gathered data from the evaluation of children ages 3-22 years of
age in California schools for the period of 2000-2015. The results show that while the
prevalence rate of autism/ASD is 1 in 69 in the State of California, it’s 1 in 50 within Orange
County. Another finding of this study is that percentage of children with autism/ASD among
children in special education has increased by 6 times in California and by 7 times in Orange
County. The figures below are worked out based on Cardinal and Griffiths (2016) and show
the changes at the county level compared to the state level.
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Figure5. Children with autism/ASD in special education
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Another remarkable finding of this study is that the total special educational enrollment
across all 13 disability categories has remained constant when considering general
population growth in California. But on the other hand, while the number of children with
the diagnosis of ‘specific learning disabilities’ (SLD: Children without intellectual
impairment who perform below age-level expectations on academic performance
measures) has decreased, the number of children with autism/ASD and ADHD (Attention
Deficit Hyperactivity Disorders) have increased. Based on their findings, Cardinal and
Griffiths (2016) call this phenomenon ‘diagnostic migration’, and they argue in a compelling
manner that diagnostic migrations account for 99% of the increase in what is being
diagnosed as autism. Before I review this debate in wider way, I'll present as a point of
comparison more than fifty nation-wide studies and/or regional/local/citywide studies
from 21 countries to highlight the international tendencies about the prevalence of
autism/ASD.

International tendencies in prevalence rates for autism/ASD at national/state and
regional/territorial/city level

A review of the available literature has revealed that the majority of the states in the world
do not have any prevalence statistics for children with autism/ASD. In the following
sections, we'll analyze available and reliable nationwide and regional /territorial prevalence
rates for autism/ASD in Australia, Canada, Denmark, Israel, The Netherlands, Norway,
Portugal, Sweden, Taiwan, and the United Kingdom. This will be followed by a presentation
of restricted studies of prevalence rates at regional/territorial level in Mexico, Scotland,
Hong Kong, Aruba, one of the constituent countries of the Kingdom of the Netherlands,
Yokohama and Toyota in Japan, Goyang City in South Korea, the County of Maracaibo in
Venezuela, Atibaia City in Brazil, and the Northern Ostrobothnia Area in Finland.

[ used the following criteria for selection of the included studies: a) Study was conducted in
2000 and later; b) The diagnosis of ‘autism’ or ‘PDD’ were given based on ICD-9, ICD-10,
DSM III, DSM III-R, DSM-1V, or DSM5 alone or in combination with several other assessment
instruments (ADI-R, ADOS; CARS2; DISCO; GARS-2); c) The sample includes school children
atthe ages of >5 and <18; d) The study has a geographically defined population; e) The study
is primarily researched and published in English in peer reviewed journals or by an
accredited publisher; f) The study presents data/statistics in detail; and g) the study has
reliable data source(s), clear and representative samples, and methodological clarity. Due
to these strict inclusion criteria, several studies that are included in several reviews (
Elsabbagh et al. 2012; Fombonne, 2005 Baird et al.. 2006; Williams, et.al. 2006) have been
excluded from this study.

Prevalence of Autism/ASD in Australia

The world's sixth-largest country, Australia's area is 7,692,024 km2 with a population of
approximately 24 million. Australia is comprised of six states (Western Australia, Victoria,
Tasmania, South Australia, Queensland, and New South Wales) and two territories
(Australian Capital Territory and Northern Territory). The country has well-developed
registry of health statistics. In the following figure, I'll present the prevalence of autism/ASD
among Australian children across different age groups during the period of 2003 to 2005
based on the studies of Katrina Williams and her team (Williams et al., 2008):
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Figure 6. Nationwide prevalence of autism/ASD in Australia in 2003-2005$

As the figure shows, the lowest rate of prevalence of autism/ASD among Australian children
is among those who are 5 years-old or younger. The highest prevalence rate of autism/ASD
is among children of elementary school age. Prevalence rate of autism/ASD among middle-
school aged Australian children is lower than the rates for elementary school children and
higher than that of preschool children. Another clear tendency in the Australian study by
Williams et al (2008) is that the number of children who receive a diagnosis of autism/ASD
has increased from 2003 to 2005. These findings suggest that starting elementary school
increases the chance for autism to be detected.

Prevalence of autism/ASD at the state/regional level in Australia

There is also available data for the state/regional level in Australia. The following figure is
also based on the study by Williams et al. (2008) and presents the prevalence rates in six
different states throughout the country:
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Figure 7. Prevalence of autism/ASD among different age groups in different states in Australia™

% All calculations of prevalence rates were done by the author.

** All calculations of the prevalence rates were done by the author.
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Huge differences can be seen in prevalence rates between two of the states and the other
four. The highest prevalence rates are in Western Australia, with the next highest in South
Australia. In Western Australia, 1 in 245 children in the age group 6-12 years-old have
autism/ASD. The lowest prevalence rates for the same age group are in New South Wales.
As one can see from the figure, it's not easy to note a clear inter-state tendency for
prevalence of autism/ASD in Australian states except that prevalence rates for of
autism/ASD for 2003 and 2004 are lower compared to the state-level prevalence rates for
autism/ASD in the U.S. (see figure 3).

Prevalence of Autism/ASD in Canada

Canada is the world's second-largest country, with a total area of 9,984,670 km2 and
population of about 35 million. Canada is a federation composed of ten provinces (British
Columbia, Manitoba, New Brunswick, Newfoundland and Labrador, Nova Scotia, Ontario,
Prince Edward Island, Quebec, and Saskatchewan) and three territories (the Northwest
Territories, Nunavut, and the Yukon ). Canada is one of the countries trying to establish
national statistics for prevalence of autism/ASD. As part of this effort, in 2001, the Canadian
authorities established a National Epidemiologic Database for the Study of Autism in Canada
(NEDSAQ).

In the following sections, I'll present prevalence rates for autism/ASD in three Canadian
regions based on a report on ‘Findings from the National Epidemiologic Database for the
Study of Autism in Canada (NEDSAC)’ prepared by Héléne Ouellette-Kuntz and her team
(Ouellette-Kuntz et al. (2012).
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Figure 8. Prevalence rates of autism/ASD among 2-14 years old children in three regions:
Newfoundland & Labrador, Prince Edward Island and Southeastern Ontariott

The figure shows the prevalence rates of autism/ASD among 2-14 year-old children in the
three regions in Canada from 2003 to 2008. It’s quite clear that the prevalence rates are on
the rise. While in 2003, 1 in 204 children had a diagnosis of autism/ASD, this rate rose to 1
in 109 by 2008. In the following figure, I'll present the prevalence rates for pre-school

T All calculations of the prevalence rates were done by the author.
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children and school children from the same regions during the same time period based on
the statistics in the same report prepared by Ouellette-Kuntz et al. (2012):
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Figure 9. Prevalence rates of autism/ASD among pre-school (2-4 years old) and school children
(5-14 years old) in three Canadian regions#

There are four clear tendencies with regards to prevalence of autism/ASD among Canadian
children in these regions:

a) From 2003 to 2008, the prevalence rates of autism/ASD among pre-school children
and school children have increased;

b) The prevalence rate of autism/ASD among pre-school children rose 89% from 2003
to 2008;

c) The prevalence rate of autism/ASD among school children rose 87% from 2003 to
2008;

d) The prevalence rate of autism/ASD among children at school aged 5-14 is significantly
higher than the prevalence rate of autism/ASD among pre-school children.

In the following figure, I'll present the prevalence rates of autism/ASD for more
differentiated age groups in the three regions for the same time period, based on the report
prepared by Ouellette-Kuntz et al. (2012):

¥ All calculations of the prevalence rates were done by the author.
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Figure 10. Prevalence rates for autism/ASD in different age groups in three different regions in
Canada’s

$§ All calculations of the prevalence rates were done by the author.
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Here, we see a clear increase in prevalence rates over the years in all the regions and for all
age groups. Another key point, though perhaps not as clear, is that prevalence rates of
autism/ASD among children at 5-9 years of age have mostly been higher than the other two
age groups.

A regional survey in Montreal, Canada

Prior to the above mentioned broader study, Fombonne et al. (2006) surveyed 27,749
children born from 1987 to 1998 attending 55 schools from the largest Anglophone school
board in Montreal, Canada. The study found 180 children with a pervasive developmental
disorder diagnosis (AD, PDD-NOS, and Asperger's syndrome) who attended the surveyed
schools. This equates to a prevalence for pervasive developmental disorder of 64.9/10000.
The following figure was prepared based on the study of Eric Fombonne and his team
(Fombonne et al,, 2006) and shows the results in detail:
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Figure 11. Prevalence rates of autism, PDD-NOS, and Asperger's Syndrome in the Montreal area™

As the figure shows, 1 in 154 children have pervasive developmental disorder (PDD) and
the most frequent diagnosis is PDD-NOS, with autistic disorder as the next most frequent.
When we put autism and Asperger's syndrome together, the prevalence rate becomes 1 in
315. These two Canadian prevalence studies received a great deal of attention due to the
prevalence rates of autism in Canada showing a similar rising tendency to what researchers
found in the U.S.-studies that I presented earlier. This is particularly noticeable in the study
done by Ouellette-Kuntz et al. (2012), which documented a clear increase in the prevalence
rates (i.e. 39% from 2003 to 2008 for 2-4 year-olds in Newfoundland and Labrador, with
a155% increase from 2003 to 2008 for 10-14 year-olds in Southeastern Ontario, as seen in
figure 10).

Prevalence of Autism/ASD in Denmark

Denmark is a Scandinavian country with universal health care services provided free of
charge and a well-developed national register-the Danish National Psychiatric Register

*okok

All calculations of the prevalence rates were done by the author.
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(DNPR). Children in Denmark who are suspected of having a diagnosis of autism/ASD are
referred by general practitioners or school psychologists to child psychiatric specialist
services where they undergo assessment by a multidisciplinary team and are assigned a
final diagnosis by a child psychiatrist. All cases of ASDs are registered in the DNPR by
psychiatrists once a formal diagnosis is established (Hansen et al. 2015). One of the
nationwide studies of autism prevalence trends over time in Denmark was carried out by
Parner et al. (2008) in 2006. They studied all children born in Denmark from January 1,
1994, to December 31, 1999. The cohort was identified in the Danish Medical Birth Registry
and consisted of 407,458 children. This child population was grouped in 2-year birth
cohorts:

Group 1: Children born between January 1, 1994, and December 31, 1995; Group 2: Children
born between January 1, 1996, and December 31, 1997; Group 3: Children born between
January 1, 1998, and December 31, 1999.

According to the researchers, this was done to enhance the statistical precision compared
with 1-year birth cohorts. Within the population of 407,458 children, they found 2,649
children with a diagnosis of ASD and prevalence rates of 82/1,000, 74/10,000, and
61.9/10,000 for the three groups respectively. In the following figure, I'll summarize the
prevalence rates based on the study conducted by Erik T. Parner and his team (Parner et al,,
2008).
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Figure 12. Nationwide prevalence of autism/ASD in Denmark in 200611t

This population study by Parner et al. (2008) is without a doubt one of the most
comprehensive and thorough prevalence studies in Scandinavia. One may observe three
tendencies from this study:

a) The prevalence rates of autism/ASD among Danish children are quite high and quite
similar to the American prevalence rates for the time period of 2000-2006 (see figure 3);

b) The prevalence rates of autism/ASD are higher among older children compared to
younger children in 2006;

T All calculations of the prevalence rates were done by the author.
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c) The prevalence rates of autism/ASD are higher among those children with later
diagnosis than earlier diagnosis.

Compulsory education in Denmark starts at the age of 6. Most likely those children who
were diagnosed at average 5.9 or 5.8 years of age were identified in primary classes in the
Danish schools system. One may therefore claim that starting school makes children with
ASD more detectable than enrollment in kindergarten or being mostly at home until 6 years
of age.

Another Danish study was carried out by Hansen et al. (2015). The researchers used a
nationwide population-based birth cohort approach. Their data included 677,915 children
born alive from January 1, 1980, through December 31, 1991, in Denmark. The children
were followed from birth until ASD diagnosis at the end of the year 2011.

The researchers discovered that 3,956 of 677,915 were diagnosed with ASD. This equates
to a prevalence rate of autism/ASD of 1 in 172 in Denmark in 2011.

The researchers divided the study cohort into 2-year birth sub-cohorts, and thus the child
population divided in six groups:

Group 1: Born in 1980-1981, Group 2: Born in 1982-1983, Group 3: Born in 1984-1985,
Group 4: Bornin 1986-1987, Group 5: Born in 1988-1989, and Group 6: Born in 1990-1991.

The researchers found that there are some important differences between the age groups
depending on the time-period in which a diagnosis was given. In total, 3,956 children were
diagnosed with ASD throughout the three different time periods. These diagnoses were
given either during 1980-1993 (that is to say, prior to introducing ICD-10 as legal diagnosis
manual) or during 1994-1995 (a transition period), or in the period of 1996-2011 (the
period in which ASD diagnoses were given solely on the basis of ICD-10).

Figure 13 presents the findings of this Danish study conducted by Stefan N. Hansen et al.
(2015).

We can identify several clear results in the findings of the study:

a) The prevalence rates of autism/ASD among Danish children are quite low when ICD-
9 was in use;

b) The prevalence rates of autism/ASD during the introduction period of ICD-10-that
is to say, in the time period of 1994-1995-can be described as either low or very low;

c) The prevalence rates of autism/ASD in the time period from 1996 thru 2011 are
highest in all age-groups/birth cohorts. This is the time period in which ICD-10 was
in effect;

d) Within the youngest age-group/birth cohort, among children born in 1990-1991,
the prevalence rate of autism/ASD was very high if they received diagnosis based
on ICD-10 in 2011;

e) Changes in the diagnosis-criteria for autism/ASD may have had a serious impact on
the prevalence rates of autism/ASD.
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Figure 13. Prevalence rates of autism/ASD among Danish children in three different time periods###
Prevalence of Autism/ASD in Israel

Another country with available and reliable national data regarding prevalence of
autism/ASD is Israel. Though a small country, with an area about 21,000 km2 and
approximately 8.5 million people, Israel has a reliable data registry in several sectors,
among other educational and health care services for school-age children. It does not,
however, have a well-developed national registry specifically for psychiatric disorders. The
following figure is based on the statistics presented in a study conducted by Michael
Davidovitch and his team (Davidovitch et al, 2013). The data includes prevalence of
autism/ASD among Israeli children 1-12 years of age during the period from 2004 to 2010.

1 All calculations of the prevalence rates were done by the author.
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Figure 14. Nationwide prevalence rates of autism/ASD in Israel from 2004 to 2010

The nationwide prevalence rate of autism/ASD among 1-12 years old Israeli children shows
a dramatic increase during the seven years studied, from 2004 to 2010. This equates to a
remarkable 682% increase in the prevalence rate of autism/ASD among Israeli children
from 2004 to 2010. The most notable increase occurred during the first two years of the
study (2004 to 2005), in which the rate more than doubled. The rate doubled again from
2005 to 2007, and nearly doubled once more between 2007 and 2010.

Prevalence of Autism/ASD in the Netherlands

The Netherlands is a densely populated Western European country with a population of
approximately 17 million. The country has a well-developed central registry for health
services, but not for prevalence of autism/ASD. Nevertheless, it is possible to gather data
from local institutions (schools, special schools, and local health registries). A recent
comprehensive study on the prevalence of autism/ASD was conducted by Martine T.
Roelfsema and her team (Roelfsema et al., 2012) in the country’s three biggest regions

1) The Eindhoven region, comprising the municipalities of Eindhoven, Veldhoven, and
Waalre; 2) The Haarlem region, comprising the municipalities of Haarlem and
Haarlemmermeer; 3)The Utrecht region, comprising Utrecht-city.

The following figure is based on the findings in the study mentioned above and shows the
prevalence rates in all three regions:
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Figure 15. Prevalence rates of autism/ASD in three regions of the Netherlands

There are clearly significant differences in the prevalence rates for autism/ASD across the
three regions in the Netherlands. In Eindhoven, 1 of 44 children among those 4-16 years of
age was given an autism/ASD diagnosis. This prevalence rate in Eindhoven is one of the two
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highest rates in all the literature regarding prevalence of autism/ASD (the other highest rate
is found in Seoul, South Korea). Researchers (Roelfsema et al., 2012) have discussed and
hypothesized about the causes of this high prevalence rate in Eindhoven based on a ‘hyper-
systemizing theory’ proposed by Baron-Cohen (2006, 2008) which I'll return to later.

Prevalence Rates of Autism/ASD in Norway

With its population of 5.2 million, Norway is a small country, though it has a very well
developed and reliable official registry for health statistics as well as universal health care
services free of charge, similar to the other Scandinavian countries. The following figure was
based on the studies in which researchers utilized reliable sources from official registries
and/or studied prevalence of autism/ASD based on representative statewide data. I also
included a study that presents statistics from the 1970s-90s (Gundersen and Hem, 2005) in
an effort to trace the rise of prevalence rates of autism/ASD over the last four decades in
Norway.
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Figure 16. Nationwide prevalence rates of autism/ASD in Norway from 1970s to 201155

The dramatic rise in the prevalence rates during the last two-three decades in Norway is
clear to see. As numerous researchers around the world have asserted, the high prevalence
of autism/ASD among children represents a demanding challenge for health care and
educational systems (Williams et al. 2006; Isaksen et al. 2012). This is also valid for Norway
as well. As the recent nationwide prevalence studies in that country show, 1 in 166 among
0-10year-olds (Stoltenbergetal. 2010) and 1 in 125 children age 11 has autism/ASD (Surén
etal.. 2012).

Regional differences in the prevalence rates for autism/ASD in Norway

Norway has 19 counties and 430 municipalities (in the period 2006-2012). During the last
two decades, two studies were conducted about the prevalence of autism/ASD among
school children at the city and county levels. In the following figure, I present the results
from these studies, which can be defined as small-scale studies conducted after 2000:

3% Sources: (A): Gundersen and Hem, 2005; (B) Stoltenberg et al., 2010; (C): Surén et al., 2012. All
calculations of the prevalence rates were done by the author.
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Figure 17. Results from two studies at the city and county-levels in Norway

In 2002 a citywide study was conducted in Bergen, the second largest city in Norway,
located on the country's west coast with approximately 300,000 inhabitants. This study
focused on the prevalence of autism/ASD among children 7-9 years of age in the city
(Posserud et al. 2010). The researchers found that using different assessment methods can
lead to different prevalence rates. By using DISCO (Diagnostic Interview for Social and
Communication disorders), they calculated DISCO-based estimated prevalence as 1 in 139.
The prevalence was increased to 1 in 115 children, however, when these same researchers
included both responders and non-responders. Furthermore, when they used DAWBA
(Development and Well-Being Assessment), the prevalence estimate for the same
population was 1 in 227 children, a number midway between the two DISCO estimates.

Another prevalence study was conducted in 2010 in two counties of Norway: the County of
Hedmark and the county of Oppland (Isaksen et al., 2012). ADI-R, ADOS, and ICD-10 were
utilized to identify the 6-12 year-old children with autism/ASD. As one can see in the figure
above, the researchers found that the prevalence rate for children 6-12 years of age in these
two counties was 1 in 196.

The third Norwegian study referenced here was statewide/nationwide and included all of
Norway's 19 counties. Using official health registries, Pal Surén and his colleagues (Surén et
al.. 2013) revealed considerable variations in prevalence of autism/ASD among children 6-
12 years of age during the period from 2008 to 2011. In the following figure, I'll present the
exact prevalence rates for each county and the national average using the same source.

"™ Sources: (A): Posserud et al., 2010; (B): Isaksen et al., 2012. All the calculations of the
prevalence rates were done by the author.
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Figure 18. Prevalence rates of autism/ASD in 19 Norwegian countiestttt

We see huge variations between those counties with the highest prevalence rates (i.e. the
counties of Telemark and Rogaland) and the two counties with the lowest rates of
prevalence (Vest-Agder and Aust-Agder). The prevalence rate of Autism/ASD diagnosis is
about five times higher in Telemark than Vest-Agder. As the figure shows, the national
average is 11in 189. Prevalence of autism/ASD in Telemark is almost three times higher than
the national average, and in Vest-Agder it is nearly 2 times less frequent. These findings re-
actualize the question about the causes of autism/ASD and the reasons for such stark intra-
national geographical disparities.

Prevalence of Autism/ASD in Portugal

A nationwide study of the prevalence of autism/ASD in Portugal was carried out by Guiomar
Oliveira and her team (Oliveira et al., 2007). Portugal is a geographically small country with
about 10.5 million inhabitants living in six regions. In this population-study the target group
was those children who were born between 1990 and 1992 and who were living in
mainland Portugal or the Azores islands and attending elementary school (6-9 years old)
in the school-year 1999 to 2000. The following figure summarizes the Portuguese estimates
of prevalence based on the results of the study done by Oliviera et al. (2007):

111 All calculations of prevalence rates were done by the author.
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Figure 19. Nationwide and regional prevalence of autism/ASD in Portugal###

The findings in the study show that prevalence rates of autism/ASD in Portugal are low. At
the same time, it's notable that there are significant differences between many regions. The
likelihood of finding a child with autism/ASD in Algarve, for example, is almost 7 times less
than in the Azores islands. On the other hand, prevalence rates of autism/ASD in Lisboa VT
are twice as high as those in the Norte region.

Prevalence Rates of Autism/ASD in Sweden

Sweden is population-wise the biggest country in Scandinavia. Its population is about 10
million, and the country maintains a well-developed national patient registry. All infants
and preschool children regularly undergo routine medical and developmental assessments
(motor, language, cognitive, and social development) that are mandatory for all children at
the age of four. Children with suspected developmental disorders are referred for further
assessment by a specialized team in a child psychiatry or habilitation service, and any
diagnostic information is reported a national patient registry (Sandin et al., 2014).

One of the earlier citywide studies of ASD in Sweden was conducted by Christopher Gillberg
and his colleagues from the Gillberg Neuropsychiatry Centre (Gillberg et al., 2006) in the
city of Gothenburg. The total population born in 1977-1994 and still living in Gothenburg,
Sweden in 2001 was one group that was studied. The total number of children 7-12 years
of age in 2001 (born in 1989-1994 ) was 32,568, and 262 of them had been diagnosed with
ASD. A second group studied was school-age children who were 13-18 years of age (born in
1983-1988). Their total number was 28,507, and 175 of them had been diagnosed with ASD.
The numbers in this citywide study equate to a prevalence of autism/ASD for the former
group of 80.4/10,000 and the latter group of 61.4/10,000.

A similar prevalence-focused study on autism was conducted by Martina Barnevik Olsson
and her team in the county of Stockholm (Barnevik Olsson et al., 2008). The study
population consisted of 253,002 children 7-17 years of age in 2005. 501 of these children
were diagnosed with ASD, equating to a prevalence rate of 19.8/10,000. Another group of
Swedish researchers from the Karolinska Institutet, Christina M. Hultman and her
colleagues (Hultman et al., 2011), studied a birth cohort of all children born in Sweden from
the beginning of January 1983 to the end of December 1992 and followed up until the end
of 2002. The sample data was gleaned from various Swedish national registries: Medical
Birth Register, Multi-generation Register, National Patient Register, and Statistics Sweden.
In this Swedish 10-year birth cohort, the researchers looked at 1,075,588 children, but

11 All calculations for the prevalence rates were done by the author
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14,025 cohort members were excluded due to the fact that they had a psychiatric diagnosis
other than autism. Moreover, the original sample was reduced further to 1,034,627 due to
missing data on one or more covariates or other reasons. The researchers used the narrow
diagnosis of infantile/childhood autism (ICD-9 diagnostic codes 299A or ICD-10 diagnostic
codes F84.0-F84.1) and did not include other forms of autism spectrum disorders (i.e.
Asperger’s syndrome or PDD-unspecified). Since no specific code of autism was available
before ICD-9 was introduced in 1987, the study was restricted to include subjects diagnosed
from 1987. The study resulted in finding only 860 children with the diagnosis of childhood
autism. This means that the prevalence of childhood autism (not ASD) in the study group
was 8.3/10,000.

Another research group from the Karolinska Institutet, Selma Idring and her colleagues
(Idring et al., 2012), conducted a study on 0-17 year-old children in the Stockholm county.
This was a record-linkage study including all individuals aged 0-17 who had atleast 4 years'
residence in the Stockholm county duringin the period from 2001 to 2007. In a sample of
444,154 children 0-17 years of age, they found 5,100 children with ASD. This equates to a
prevalence of ASD of 114.8/10,000. The following figure shows the prevalence rates from
these Swedish studies.

Sweden -nationwide (10-19 years 1 .
old) (E) INCLUDES ONLY... | R 05
Sweden - Stockholm, Countywide (7- .
17 years old) (C) | LS
Sweden - Gothenburg, Citywide (13- .
18 years old) (B) | LHNTES)
Sweden -Natlonw(lg;a (3-25 years old) 1in 141
Sweden -Gothenburg, Citywide (7-12 1in 124
years old) (B) |
Sweden - Stockholm, Countywide (0- . "
17 years old) D e e/ (7))
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Figure 20. Prevalence rates of autism/ASD in Sweden$$5s

The results of theese Swedish studies show serious differences with regard to prevalence
rates for autism/ASD in Sweden. The study by Hultman et al. (2011) carries important
limitations due to the fact that it utilized a narrow category/definition of autism/ASD. The
most comprehensive citywide study done by Gillberg et al. (2006) and the nationwide study
by Sundin et al. (2014) appear to show a clear tendency in the prevalence rates of
autism/ASD in Sweden, with the rate calculated to be somewhere between 1 in 124 and 1
in 163.

Prevalence of Autism/ASD in Taiwan

Taiwan is a small island state in East Asia, officially called the Republic of China. Despite its
small geographic area of 36,193 km2, it has a population of about 24 million people,
resulting in a high population density. The country has well-developed public and private

$83% Sources: (A) :Sandin et al. 2014 ; (B) :Gillberg et al. 2006 ; (C): Barnevik-Olsson et al. 2008 ;
(D) : Idring etal. 2012 ; (E): Hultman et al. 2011. (*) All calculations of the prevalence rates were done
by the author.
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health services but lacks a central registry for the prevalence of autism/ASD. A nationwide
study on prevalence of autism/ASD was conducted by Der-Chung Lai and his team (Lai, et
al,, 2012). The following figure summarizes the results of this study:
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Figure 21. Nationwide prevalence rates for different age-groups in Taiwan

As it may be seen in the figure, the prevalence-rates cover a period of seven years (2004-
2010). These findings show some clear tendencies:

a) The prevalence rates for autism/ASD among Taiwanese children are lower than all the
other countries [ have presented in this paper.

b) The prevalence rates for autism/ASD for all age groups have increased from 2004 to
2010.

c) The highest prevalence rates of autism/ASD are found among children 6-11 years of
age.

Prevalence of Autism/ASD in The United Kingdom

The United Kingdom is a Northern European country with an area of 243,610 km2 and
approximately 64 million inhabitants. The UK has a well-developed registry for national
health services. Hazel Green and her colleagues from the Office for National Statistics

** Al calculations of prevalence rates were done by the author
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conducted a survey on behalf of the Department of Health and the Scottish Executive (Green
etal. 2004). The study-sample consisted of 12,294 families and 29 children from each of the
426 postal sectors. The researchers approached and interviewed 7,977 families and studied
6,236 returned completed questionnaires from teachers. In the following figure, I'll present
the results of this study by Green et al. (2004):
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Figure 22: Prevalence rates of autism/ASD in the United Kingdom?tttt

As the figure shows, the prevalence rate of autism/ASD among 5-16 year-old British
children is quite high. 1 in 111 school-age children have received a diagnosis of autism /ASD.
The highest prevalence rate is found among the subgroup of school children 5-10 years of
age. In this group, 1 in 100 children have been diagnosed with autism/ASD. Several other
studies conducted by British researchers over the years have also revealed regional
differences in the prevalence of autism/ASD among children in the United Kingdom. In the
following figure, I'll present the prevalence rates of autism/ASD from different geographical
areas across the UK:

111 All calculations of prevalence were done by the author.

290



The Issue of Prevalence of Autism/ Ozerk

Cambridgeshire, UK (5-9 years old)(H) h 1in 64 (*)

South-Thames (12 districts), UK (9-10 .
years old) (B) - LG

Stafford, UK (4-7 years old) (E) | 1in 124

Stafford, UK (2.5-6.5 years old) (D) [ 1in 127

Avon, UK (11 years old) (G) [ 1in 162

South Wales (2 districts) , UK (0-17 _ .
years old)(F2) ERRlcE

Cambridgeshire, UK (5-11 years old)(I) _ 1in 175
South-East Thames, UK (7 years old) (A) _ 1in 325
West-Midlands (2 areas), UK (1-5 yeras _ 1in 409
old) (C)

Maidstone, Kent, UK (8-9 years old) (F1) _ 1in 422

0 100 200 300 400 500

Figure 23. Prevalence rates of autism/ASD throughout different areas of UK###

The results of the ten studies show considerable variations between the prevalence of
autism/ASD in different areas. One must read the rates with caution, however, because the
various studies focused on different age-groups as samples. But even with this in mind, it’s
quite clear that in most of the studied areas, regardless of the age group, the prevalence
rates of autism/ASD are rather high, with the figures appearing quite similar to most of the
findings in the other studies I present in this paper. The lowest prevalence rates are found
respectively in South-East Thames (Baird et al., 2000), West-Midlands (Baird et al., 2006),
and Maidstone, Kent (Chakrabarti and Fombonne, 2005). On the other hand, there are two
studies that show highest rate of prevalence-the study done by Baird et al. (2006) in 12
districts in South Thames among children at 9-10 years of age, and the study conducted by
Baron-Cohen et al. (2009) in Cambridgeshire among 5-9 year-old children. These show,
respectively, rates of 1 in 86 and 1 in 64 children with the diagnosis of autism/ASD. The rise
in prevalence rates of autism/ASD among British children is believed to have contributed
to increasing awareness of the phenomenon-high prevalence means that it’s likely for one
member of an extended family to have autism/ASD. Bancroft, et al. (2012:6) have made a
similar statement about the meaning of the British figures for prevalence of autism/ASD:

i Sources: (A): Baird et al. 2000; (B): Baird et al. 2006; (C): Powell et al,, 2000; (D): Chakrabarti
and Fombonne (2001). (E):Chakrabarti and Fombonne (2005). (F1) Tebruegge et al.,2004: (F2) Latif
& Williams 2007; (G) Williams, et al., 2008; (H): Baron-Cohen et al. 2009; (I) Scott et al,, 2002.
All the calculations of prevalence rates were done by the author.
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“There are currently more than half a million people in the UK with autism - that is about
one in every 100. This means you are likely to know, love or care for someone with autism.”

Prevalence of Autism/ASD in Different Cities/Territories and Autonomous Regions or States in
Different Countries

In addition to the nationwide studies reviewed above, there has been several prevalence
studies conducted after 2000 that can provide us with informative findings. In this section
of the article I'll present eleven regional studies from ten different countries. The figure
below illustrates these findings:
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Figure 24. Prevalence rates of autism/ASD in different regions of different countriess$§

As the figure makes clear, the prevalence rates for autism/ASD in Lothian region, Hong
Kong, Yokohama City, Maracaibo, and Atibaia are quite low. In these areas, 1 in less than
200 children are estimated to have autism/ASD. On the other hand, in Leon city, Faroe

$383% Sources: (1) Kielinen et al. 2000; (2) Paula et al.. 2011; (3) Montiel-Nava and Pefia, 2008 ; (4)
Kim et al.. 2011 ; (5) Kawamura et al.. 2018; (6) Honda et al.. 2005; (7) van Balkom et al.. 2009; (8)
Ellefsen et al.. 2007; (9) Wong and Hui, 2008; (10) Harrison et al.. 2006; (11) Fombonne et al..
2016.

(*) All the calculations of prevalence rates were done by the author.
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Islands, Aruba, City of Toyota, Goyang City, and North Ostrobothnia, the prevalence rates of
autism/ASD are 1 in 200 or higher. One can see that, on average, these rates are very much
in line with the trend in many of the nationwide studies that I have presented in earlier
sections of this paper. There are, however, three striking facts we can observe in the above
figure:

a) There is a significant difference in the prevalence rates of the two Japanese cities.
Toyota's prevalence of autism/ASD is nearly five times higher than Yokohame. This
fact elicits an important question about whether the age of the samples has some
impact on the rates. The Toyota study focused on 5-8 year-olds, while the Yokohama
study included only 5-year-old children in its sample.

b) Another striking result here is the Finnish-study, showing 1 in 119 children at 8
years of age having autism/ASD. Finland, Sweden, and Norway are three
neighboring countries. As presented above, two comprehensive and thorough
Swedish studies-one citywide (Gillberg et al., 2006) and one nationwide (Sandin et
al. 2014)-found respectively that 1 in 124 and 1 in 141 Swedish children had a
diagnosis of autism/ASD. One could assess the Swedish prevalence rates and the
Finnish prevalence rates as being quite close. We can also assert the same for the
Danish prevalence rates: Between 1 in 101 and 1 in 132 children at 6 years of age
received a diagnosis of ASD based on ICD-10. On the other hand, we see some
differences between these Nordic countries and Norway with regard to prevalence
rates. In Norway, the national average has been calculated to be 1 in 189, and in the
three Northern counties of Norway (Norland, Troms, and Finnmark), which are
quite close to Sweden and Finland, the prevalence rates are 1 in 204, 1 in 182, and
1in 213 respectively (see figure 18).

c) The third striking finding in the above figure is the South Korean study in Goyang
City, recording the highest ever rate of prevalence of autism/ASD in the reviewed
literature in this article. The second highest rate of prevalence is in the Dutch region
of Eindhoven, where 1 in 44 children at 4-16 years of age have been diagnosed with
autism/ASD (see figure 15)

Discussion with particular focus on the causes of differences and the rise in the prevalence of
autism/ASD

I have presented nationwide, citywide, and regional studies of prevalence of autism/ASD
from eleven countries and citywide or regional/territorial studies from ten countries. A
clear trend among these studies is that prevalence of autism/ASD has increased over the
last two decades-although the increase is not so apparent in some countries or regions. The
relevant policy documents, research literature, and empirical studies that this paper has
been primarily based on were published during the time period of 2000-2016, but many
samples in these studies received their diagnosis in the 1990s. This is important to note
because from 1990 to 2016, there have been some important changes in the diagnostic
manuals ICD and DSM. The following figure shows the changes/revisions:

Timeline for Changes / Revisions of Diagnostic Manuals ICD and DSM: 1990-2016

1990-1993 ICD-9 1994 - 2016 ICD 10

1990-1993 DSM III 1994-1999 DSM IV 2000-2012 DSM-IV-TR 2013 - DSM5

Figure 25. Changes/revisions of diagnostic manuals: 1990-2016
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2000 was the year in which The Autism and Developmental Disabilities Monitoring (ADDM)
Network, a group of programs funded by the U.S. federal agency Centers for Disease Control
and Prevention (CDC), started to collect data about the population of children with
autism/ASD. During the period from 2000-2005, prevalence estimates began to show both
that autism/ASD was on the rise and that there were geographical variations in the
prevalence estimates and rates. This history is from the American side.

On the European side, in the first half of the 2000s, the European Commission for Health
and Consumer Protection Directorate-General also stated to give more attention to the
prevalence statistics and studies. In a report, the following conclusions on autism/ASD were
mentioned: the European Union lacks good data to test hypotheses on secular changes in
the incidence of autism. They concluded that studies of prevalence in the EU and the U.S.
had important methodological limitations and thus could be used to derive absolute
conclusions on the increase of prevalence. Therefore they underline the necessity of more
developed monitoring systems than those currently in place to address the issue of changes
in the prevalence of ASD. With this background, the EU funded a research project conducted
by Manuel Posada and his colleagues from the Research Institute for Rare Diseases, Madrid,
to design a strategy for the development of a system to more accurately measure the
prevalence of autism/ASD (Posada et. al., 2007). A year after this study, in 2008, new
prevalence statistics of autism/ASD in the U.S. were released by the CDC (CDC, 2008)
showing that 1 out of 88 children at the age of 8 received a diagnosis of autism/ASD based
on the diagnostic criteria in DSM IV-TR. Since the year 2000 and particularly since 2008, all
prevalence studies have shown that diagnoses of autism/ASD are on the rise. This has led
to serious debate over causes of this rise, the factors accounting for it, and the visible
disparities between the various studies, countries, and regions with regard to prevalence
rates.

Nationwide and regional prevalence statistics also revealed notable intra-national
differences—or, in other words, inter-regional differences in all the presented 21 countries.
Particularly of note are huge disparities between several states in the U.S., between several
counties in Norway, between several regions/territories in Australia, between
cities/counties in Sweden and in the Netherlands, and between the three regions in Canada.
At the same time, this study also revealed that differences between the prevalence rates of
autism/ASD in children across different age groups are significant. And it’s clear from this
research literature that Portugal seems to be the country with the lowest prevalence rates
compared to other countries, but there's no explanation as to why. Yet, the biggest question
is how one can explain the overall rise in prevalence rates coupled with the geographic and
age-related variations.

Factors accounting for the increase of and variations in prevalence rates

a) One of the most articulated comments on the rise of and disparities in prevalence rates
is that many studies used unclear and/or different methods in surveys and/or that they had
limited, not representative samples (Williams et al., 2006; Elsabbagh et al., 2012; Posada et
al, 2017).

b) The other related factors are the diagnostic substitution, changing, and expanding of
diagnostic criteria in DSM III-R in 1987 and DSM IV-TR in 1994. Due to the changes in these
manuals, children with developmental language disorder or pragmatic language
impairments could get diagnosed as having autism/ASD (Baird et.al., 2006; Bishop et al,,
2008). Furthermore, modifications in ICD 10 in the 1990s or later could have impacted the
prevalence rates as well (Howlin, 2008). Other researchers have claimed that the increased
prevalence might be due to over-diagnosis of autism/ASD, at least in some areas, because
DSM-1V, DSM-IV-TR, and ICD-10 leave room for subjective judgment (Roelfsema et al.,
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2012). The Danish study by Hansen et al. (2015) shows that the prevalence rates of
autism/ASD there have increased after the introduction of ICD-10 (see figure 13 and 24).
The researchers found that in the youngest age-group/birth cohort( i.e. among the children
born in 1990-1991), the prevalence rate of autism/ASD was very high if they received their
diagnosis based on ICD-10in 2011 compared to children of the same age who received their
diagnosis earlier than that. In a recent study conducted at the county-level and state-level
in California, Cardinal and Griffiths (2016) found that during the last 15 years, from 2000 to
2015, the number and proportion of children with ‘specific learning disabilities’ among
children in special education has decreased while the number of children diagnosed with of
autism/ASD increased. The researchers claim that 99% of this increase in autism is due to
‘diagnostic migration’. This argument suggests that, due to the changes in diagnostic
manuals and diagnostic practices and most likely also changes in provisions and economic
support systems in the U.S. during the last 15 years, a situation arose where children who
would be defined as ‘specific learning disability’ in earlier years were instead being assigned
the diagnosis of autism/ASD.

c) Increased competency, better instruments, and improved recognition and detection
have also been mentioned as some of the contributing factors for the rise in prevalence
(Wing and Potter 2002). This argument is connected to another possible explanation:
Increased awareness among educational and clinical professionals may result in better
ascertainment (Baird et.al, 2006; Williams et al,, 2006; Howlin, 2008). The increased
awareness among the public and parents (Baron-Cohen et al. 2009; Elsabbagh et. al., 2012)
may also have an impact on the rise of prevalence rates among children.

d) Geographic location and availability of professional services are specifically
mentioned as explanatory factors for the variations in the prevalence rates between
different cities and regions within the same country. Variations in screening/diagnostic
instruments used (Posserud et. al., 2010) may also cause variations of prevalence estimates,
as was shown in a Norwegian citywide study (see figure 17). Prevalence statistics may be
influenced if the study sample is from an urban area with easy access to specialized services
or, conversely, if the study sample is from a rural area with few or lack of specialized
professionals and/or weak medical infrastructure (Williams et al., 2006). Variations in the
regional prevalence rates in Portugal stand as a good example supporting this argument
(see figure 19). On the other hand, the huge differences between some Norwegian counties
(as I presented in Figure 18), weaken this argument, since Norway has a socialized health
care system which provides equal access to specialized services regardless area of
residence.

e) Availability of suitable funding, better services, and accessible special schools: In many
countries, health care services and/or specialized services are not fully socialized. Having a
child with autism/ASD in one of these countries equates to a need for more money-
necessary to provide access to adopted treatment, training, and teaching services. When
such services are not covered by public support, the parents need this funding. If there are
different rules and funding opportunities in different areas throughout a country (i.e. the
U.S. and U.K.), families often relocate into areas with easier access to the service providers
and special schools they need (Scott et al. 2002; Williams, et.al., 2006; Baron-Cohen et al.,
2009). This type of social mechanism can result in greater concentrations of families with
children with autism/ASD in some areas of a country than others, causing geographical
variations in prevalence rates.

f) The concentration of children with autism/ASD in certain areas of a given country also
can be a consequence of parents with autism/ASD having located in certain areas. Since
autism/autism spectrum disorders (ASD) are considered to be among the most heritable of
all neurodevelopmental disorders (Linctenstein et. al., 2010; Robinson et al., 2011), it is
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reasonable to expect relative higher prevalence rate among children in the areas where
there exists a high concentration of fathers or mothers with same disorders. As figure 15
shows, the prevalence rate is 1 in 44 in the Dutch region of Eindhoven in the Netherlands.
In their discussion of the causes of this very high prevalence rate, Roelfsema and her
colleagues (Roelfsema et al., 2012) try to explain this using a ‘hyper-systemizing theory’
developed by Simon Baron-Cohen (2006, 2008). The argument here is that many adults
with autism/ASD have an unusually strong drive to systemize. Areas/regions with high-tech
industries value and attract talented systemizers. They define the Eindhoven region as the
hub for IT and technology in the Netherlands. Therefore, it’s not surprising that autism/ASD
would be more common among children in this area (1 in 44) since the likelihood is very
high that adult individuals who are talented systemizers are attracted to working and
raising a family there. This hyper-systemizing theory is quite new in the field, but not the
‘popular one’-the so called “The Geek Syndrome”, which originates from Silicon Valley in the
U.S. Steve Silberman (2011) mentions the following as one of the simple explanations for
the situation in that high-tech area: autism is really increasing because of assortative
mating: geeks like other geeks, so they get together and have children! Other high-tech
regions with quite high prevalence rates include Stockholm county in Sweden, where the
prevalence rate is 1 in 87 (see figure 20) according to the study by Idring et al. (2012), the
British areas Cambridgeshire (Baron-Cohen et al.,, 2009) and South-Thames (Baird et al,
2006) where the prevalence rates of autism/ASD among school-age children are
respectively 1in 64 and 1 in 86 (see figure 23). Furthermore Toyota city in Japan as well as
Goyang City, South Korea have very high prevalence rates-1 in 55 and 1 in 38, respectively.
At state/county/region levels, there are 23 states in the U.S. (see figure 3), two regions in
Canada (see figure 10), one area in Finland and one in Mexico (see figure 24) and three
counties in Norway (see figure 18) where the prevalence rates for autism/ASD are higher
than 1 in 120. More total and more thorough research is needed to explain these high
prevalence rates in some areas compared to others and also test Baron-Cohen’s “hyper-
systemizing theory’ to see whether it can survive closer scrutiny

g) Starting at school increases detection and thus prevalence rates for elementary school
age groups. There is quite a clear tendency in many of the figures in which I present the
prevalence rates of autism/ASD for differentiated age-groups: The prevalence rates for
school children (5/6-11/12) is higher than those for younger or older groups. This is valid
for Australia (see Figure 6) and for Canada (see figure 9). In the Norwegian population
studies (Surén et al.,, 2011; 2013), the prevalence rate is 1 in 125 for 11 year-olds, but 1 in
189 on average for 6-12 year-olds (see figures 16 and 18). Only one Swedish city-wide study
includes separate school-age categories (Gilberg et al., 2016): the prevalence rate in that
study is 1in 124 for elementary school children and 1 in 163 for junior and senior secondary
school children in Gothenburg, Sweden. In the British regional studies of 5-9 year-olds
(Baron-Cohen et al, 2009), 9-10 year-olds (Baird et. al, 2006), and 4-7 year-olds
(Chakrabarti and Fombonne, 2005), the prevalence rates are higher than other regional
studies in which the samples were 7 years-old (Baird et al., 2000), 1-5 years-old (Powell et
al,, 2000), and 8-9 years-old (Tebruegge et al., 2004) as is shown in figure 23. In the country-
wide British study (Green et al., 2004), the prevalence rate is 1 in 100 for 5-10 years old and
1 in 125 for the older group, 11-16 years old (see figure 22). In Taiwanese study (Lai, et.
al,,2012), the tendency is clear: In all the annual statistics for prevalence between the year
2004 and 2010, the 6-11 year-olds (elementary school age group) have the highest
prevalence rates compared to all other younger or older groups (see figure 21). In the
Danish study by Parner et al. (2008), the prevalence rates of autism/ASD among 5.9 year-
olds or 5.8 year-olds (most likely school starters in the Danish school system) are higher
than those who are 5.3 years old and who are most likely still kindergarten children (see
figure 12).
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h) Inter-national and intra-national cultural differences, where the diagnosis of
autism/ASD is considered a stigma, can explain in some cases the discrepancies in
prevalence rates.

i) Socioeconomic background or/and ethnic minority and/or linguistic minority
backgrounds can also play a significant role in prevalence rates found in many countries or
areas. Several researchers have addressed this factor by showing that these groups are
under-represented, under-diagnosed, and thus under-supported by professional services
(Begeer et al., 2009; Ozerk and Ozerk, 2015; Blumberg et. al, 2013; Zablotsky et al. 2015;
Christiansen et al., 2016). I feel it necessary to mention this factor group although I did not
address this aspect of prevalence in this article.

In conclusion, this analysis of the review of changes in diagnostic manuals over time, the
review of research literature, and the presentation and elaboration of more than 50
empirical studies from 21 countries, demonstrates that the prevalence rates of autism/ASD
have increased in all countries over time. [ discussed nine possible causes of those increases,
each supported to certain degrees by the findings. It's quite obvious that changes in
diagnostic manuals, diagnostic substitutions, or ‘diagnostic migration’ have had and still
have a serious impact on global prevalence rates. The key limitation of this study, and also
of the international scientific literature, is that many countries are not a part of or not
involved in the prevalence studies and ongoing academic conversation. Among the 30 most
populated countries in the world, only four of them (the United States, Japan, the United
Kingdom, and South Korea) have considerable prevalence studies. China, Brazil, and Mexico
are three of these most populated countries in the world, yet have few or sporadic studies
on autism. The other 23 most populated countries (India, Indonesia, Pakistan, Nigeria,
Bangladesh, Russia, the Philippines, Ethiopia, Vietnam, Egypt, Germany, Iran, DR Congo,
Thailand, Turkey, France, Italy, Tanzania, South Africa, Myanmar, Colombia, Kenya, and
Spain) are not participants in studies at all or visible in the scientific knowledge production
and conversation. They may also simply lack any means of oversight of prevalence rates of
autism/ASD within their national borders. From an educationist perspective, this is a
problem-not only for these countries, but also for the field of autism/ASD-research. Cross
cultural and international studies are needed to enrich our knowledge about this ‘disorder’
that, according to the studies presented here, is on the rise (or its prevalence rate is on the
rise) and may now be the fastest growing diagnosis among children in those respective
countries.

As mentioned earlier, this study reveals that there are some small and sometimes huge
inter-national and intra-national variations in the prevalence rates in all countries. The
cause of these discrepancies can be one or the combination of many of the factors mentioned
above. Whatever one's beliefs about the cause, it is clear that future research on prevalence
must include and address additional dimensions of prevalence apart from geographic and
age dimensions. The field needs more total and more thorough prevalence studies based on
clear, representative, and inclusive samples using solid research methodologies covering a
wider range of areas than the current studies, where the dominance of American, British,
Canadian, and Scandinavian studies is apparent. Future research must also address the
gender, cultural, social-class, ethnic minority, and linguistic-minority dimensions of
prevalence of autism/ASD more than is the case today.

We know that children with autism/ASD can be treated, trained, and taught. But it takes
reliable and informative data about prevalence rates and prevalence tendencies among
children in different age groups, with different gender, socio-economic, ethnic, cultural, and
language backgrounds in the population to make this happen successfully. This work is
essential if we are to be truly effective in planning and improving educational and
psychological intervention for treatment, training, and teaching of children with

297



International Electronic Journal of Elementary Education Vol.9, Issue 2, 263-306, December, 2016

autism/ASD. Policy makers and higher educational institutions will respond to reliable
prevalence studies, informing them on the need for programs and courses that will improve
the skills of those professionals who will one day care for someone with autism/ASD.
Though these prevalence studies will inevitably rely on data from the past, we must
carefully structure them in a way that will give us direction into the future, affording us the
scope and depth necessary to properly understand what is happening to our children.
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