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Abstract

The Secretary of the US Department of Health & Human Services (HHSS) recently claimed that US estimates of the
prevalence of autism confirmed the existence of an autism epidemic. Furthermore, HHSS asserted that the autism epidemic
was driven by an environmental toxin which he promised to find in the following months. These claims are contradicted
by studies showing that progress in the understanding, detection, diagnosis and management of autism have fueled the
increasing prevalence. HHSS statements are also in sharp contrast with the opinion of scientists who have monitored the
upward trend in autism prevalence in the US and worldwide. In this Commentary, we address sequentially each miscon-
ception and misinterpretation proffered by HHSS. We show that changes in the definition of autism, in diagnostic criteria
and practices, in case ascertainment in surveys, the inclusion of less severe forms of autism and other contextual factors
such as improved awareness, de-stigmatization, advocacy, improved access to service and better insurance coverage have
all converged in increasing the prevalence of autism and that presenting the rise on autism prevalence as an epidemic is
misleading. Furthermore, given the strong heritability of autism, its genetic and phenotypic heterogeneity and the paucity
of leads on environmental risk, the promise to find an environmental toxin causally related to autism in upcoming months
appears at best preposterous. We warn about the return of false theories and already debunked hypotheses on the etiology
of autism when empirical data are ignored, scientific methodology is dismissed and experts’ opinions disdained.
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In April 2025, the Center for Disease Control and Preven-
tion (CDC) released the 10th report from its autism sur-
veillance program launched in the US in the early 2000°s
[1]. The CDC methodology is based on screening medical/
educational records of children age 8, with screen positive
children being subsequently confirmed or not as cases. No
in-person assessment of participants is performed. For sur-
vey year 2022, 16 sites estimated the prevalence of autism
spectrum disorder (ASD') among 274,857 US children age

! T use interchangeably ASD and autism in the text.
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8 (cohort born in 2014). Of these, 8,854 met the surveillance
definition for ASD translating into an overall prevalence of
3.22% (95%CI: 3.16-3.29) [2]. This represented an increase
of 22%—23% over the prevalence reported in the previous
survey year 2020. Increases of about the same magnitude
(range: 0.6%—36.3%; median: 18.5%) were found between
prior consecutive bi-annual surveys.

The CDC report release was paired with an address of the
Health and Human Services new Secretary (R. Kennedy Jr,
thereafter HHSS) that contained multiple unfounded claims
about the “meaning” of the CDC report and affirmed the
undeniable existence of an autism epidemic due to some
(unnamed) environmental toxin. In this Commentary, we
provide a systematic rebuttal to the misinformation and mis-
conceptions that are at odds with the available empirical evi-
dence. For clarity of presentation, we extracted from HHSS
statements eight consubstantial allegations that we employ
as headings (bolded, and in quotes when verbatim) the first
seven sections that deal with the ‘epidemic’ interpretation
of autism prevalence data. In the last section, we challenge
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the affirmation that an environmental ‘toxin’ underlying the
‘epidemic’ can be found in a matter of months. In rebut-
ting HHSS allegations, we rely on selective autism survey
literature, our own experience of having conducted several
surveys of autism in different countries, and in the clinical
and scientific experience we garnered over the last 40 years.

“The prevalence is 83 times higher... the
epidemic is real”

A review of 165 epidemiological surveys conducted since
1966 shows unambiguously a prevalence increase world-
wide (Fig. 1) [3]>. However, the methodology of surveys
is highly variable reflecting constraints of local health care
and education systems, variable case finding approaches
and case definitions, different age groups, and so on. Even
in countries where several prevalence estimates are avail-
able over time, study methodologies and populations are so
variable that between-surveys comparisons are hazardous.
Therefore, quantifying the upward trend in a very heteroge-
neous set of surveys has not been possible.

A more meaningful approach to quantify the trend in
prevalence is to compare studies executed over time in
the same population and with the same methodology. The
CDC data offer a unique opportunity to that end although
the assumption that the methodology of CDC studies has
remained identical is not fully verified. First, each survey
includes convenience samples that are not representative of
the US population; in addition, the number and location of
sites as well as the socio-demographic characteristics of the
samples has differed substantially across surveys. Second,
diagnostic criteria employed in the CDC surveillance case

Fig. 1 Prevalence surveys 1966-2024
(165 world studies).

Source: [3] Fombonne & MacFarlane 300 r=0.59
(2025) p <.001
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definition changed from DSM-IV to DSM 5 in 2018. Third,
whereas the first surveys had a panel of expert clinicians
reviewing all individual data abstracted from medical and
educational sources to validate case status, this clinical fil-
ter was removed in 2018. Case status is now entirely deter-
mined by an algorithm based on ASD-related diagnostic
statements or codes present in the records. Fourth, in-person
clinical assessments had only moderate agreement with the
CDC surveillance definition in two small validation studies
[4].

Despite these changes and limitations, comparisons
of estimates across surveillance years are informative. In
survey year 2022 [2], the overall prevalence estimate was
3.22% representing a 5-fold increase in prevalence com-
pared to the 0.66% prevalence in survey year 2000 (Fig. 2).
No estimate of the proportion of autism cases missed in any
survey and of the sensitivity of the record screening proce-
dure was ever available. Therefore, because this procedure
depends on service use, it is very likely that, among other
factors, improved access to services over time has resulted
in increasing prevalence.

HHSS referenced two studies performed in the US
decades ago (Fig. 1). Treffert’s study [5] identified over a
five-year period (1962 to 1967) 280 children ages 3 to 12
(thus born between 1950 and 1964) who had been attend-
ing a mix of services with a DSM-II diagnosis of childhood
schizophrenia. At the time, there was no specific provision
in DSM-II for the diagnosis of autism that, for years, was
confounded with that of childhood schizophrenia or psycho-
sis and included in the same DSM category. A record review
showed that 69 of them fit the general description of infan-
tile autism, translating into a prevalence of 0.7/10,000 for

Burd, North ®
Dakota, 1987

Treffert, Wisconsin,
1970

2 The last CDC survey [2] is not included in this review nor in Fig. 1.
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Fig. 2 Autism prevalence in CDC 1in31
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autism. The second study in North Dakota was performed
to validate the newly developed DSM-III category of Per-
vasive Developmental Disorders (PDD, similar to ASD)
and its diagnostic subtypes. Over 200 youths ages 2 to 18
already receiving care and showing autistic symptoms were
referred to the authors for in-person evaluation. Of these, 59
children met criteria for PDD and prevalence in the State
was estimated to be 3.26/10,000 [6], a figure lower than esti-
mates from four contemporaneous European studies used as
a comparison. Both studies relied on children referred for
services; none examined children with other neurodevelop-
mental or psychiatric diagnoses, and both were conducted at
a time of low awareness about ASD and when little exper-
tise for diagnosing autism was available. It appears that
the “83-fold” increase was calculated by dividing the 2020
CDC estimate (2.76%) by the 1987 North Dakota estimate
(2.76/0.0326 ~ 84). This ratio has zero interpretability as it
is not comparing like with like; it compares clinic-referred
to population-based samples, vastly different age groups
(ages 2—-18 vs. age 8) and differences in all methodologi-
cal aspects of these studies confound the comparison. Inter-
estingly, similarly meaningless inflated autism prevalence
ratios have long been used by other proponents of the ‘epi-
demic of autism’, especially the antivaccine movement
that even went to claim a 1,000-fold increase. HHSS also
referred to an historical 0.7/10,000 prevalence originat-
ing from the Collaborative Perinatal Project that enrolled
about 60,000 pregnant mothers from 1959 to 1965, with the
final follow-up of offspring at age 8 in 1975. During that
interval, there was no agreed upon definition of autism and
no standardized tools available to monitor autism reliably;
besides, a possible association between offspring autism and
loss to follow-up was not evaluated. The 0.7/10,000 figure is
therefore anecdotal and should not be used as an historical
benchmark for autism prevalence.

Thus, there is no 83-fold increase in autism prevalence.
Prevalence of ASD has increased in all countries since the

M prevalence/100

early 1990°s but putting a figure on how much it rose is
hazardous due to the heterogeneity of survey methods and
populations in published studies. Yet, the CDC in the US
provided a unique time series of estimates over 22 years
that, the variations in methods put aside, can shed some light
on the secular change. CDC data show a 5-fold increase in
prevalence over 22 years (Fig. 2). This observation does not
lend per se to any particular interpretation; and not every-
thing that goes up signals an epidemic.

The relentless increase in prevalence is not
due to better detection

The methodology of surveys has improved considerably
since the first 1966 study in the UK. Initially, surveys relied
on head counts of children already diagnosed and present-
ing with severe clinical syndromes. Subsequently, case
ascertainment improved with children with other diagnoses
being scrutinized for possible autism (especially those ini-
tially diagnosed with intellectual disability or other neuro-
developmental conditions) allowing detection of cases not
previously identified®. More recently, case finding methods
in surveys added samples drawn from the general school
population in order to detect undiagnosed children with
milder phenotypes compatible with schooling in typical
education settings. All studies found new yet undiagnosed
cases of ASD, with this arm of the surveys contributing to
about a third of the total number of cases (median: 32% in
11 surveys [3, 7]).

Sensitivity of case finding methods obviously affects
prevalence estimation. For example, a comparison of sur-
veys performed in the UK or in the US at the same time and
with similar age groups but with different methodologies

3 In earlier CDC surveys, about 20% of cases meeting the surveil-
lance definition for autism were not previously diagnosed in the
community.
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showed that, in both countries, lower prevalence proportions
were obtained for studies with passive case finding relying
on administrative databases (e.g. children already diagnosed
in a database/registry) whereas much higher estimates were
derived from surveys employing intensive population-based
screening techniques resulting in a 6-fold (UK) or 14-fold
(US) variation between surveys [8]. Because no passage of
time was involved in comparing these surveys, the magni-
tude of these prevalence gradients could only be attributed
to differences in case ascertainment methodology.

The impact of case ascertainment has also been consis-
tently demonstrated in CDC surveys. In the recent survey
[2], there was more than a 5.5-fold difference in prevalence
between participating sites (Fig. 3), with an astonishingly
high estimate of 5.31% in California (San Diego) compared
to a low 0.97% figure for the Texas (Laredo) site. Between-
sites variations of comparable magnitude were reported in
all previous surveys and consistently commented by CDC
scientists as reflecting between-areas ascertainment differ-
ences as opposed to true differences in incidence. In the
recent survey [2], CDC authors wrote: “Differences in the
prevalence of children identified with ASD across commu-
nities might be due to differences in availability of services
for early detection and evaluation and diagnostic practices”
and the nature of these differences were readily identified.
To illustrate, at the San Diego (California) site, a program
(Get SET Early) to train pediatricians to pro-actively screen
autism in toddlers and refer early to services has been in
place for several years; by contrast, the Laredo site in Texas
serves a largely Hispanic population with lower income
and an older age at diagnosis reflecting barriers to access
services. Pennsylvania which had the second highest preva-
lence has a Medicaid policy financially favorable to chil-
dren with disabilities. New-Jersey, a site reporting high
estimates since 2000, has good support services for children

Fig. 3 Prevalence differences across
16 sites in 2022 CDC survey. Source:
https://www.cdc.gov
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with autism. By contrast, Southern States (such as Alabama)
with no such supportive policies had consistently lower
prevalence in earlier surveys.

Case ascertainment methodology matters and directly
influences prevalence estimates. If a 5-fold difference can
arise between sites within the same cross-sectional survey
(Fig. 3), the 5-fold difference in CDC estimates observed
between surveys from 2000 to 2022 (Fig. 2) could also
reflect the effects of improved case ascertainment in sur-
veyed communities over a 22-year period.

Changes in diagnostic criteria cannot
explain therise

All the evidence points to the contrary. The conceptualization
of autism has evolved dramatically since its first description
by Kanner in 1943. Initially focused on children with lim-
ited or no language, and with profound social impairments
associated with rituals and repetitive behaviors, the syn-
drome subsequently was recognized among children with
near-normal language development and intellectual skills in
the normal range. Key to this progress was the realization
that delay in the development was not a condition sine qua
non for an autism diagnosis; rather, qualitative impairments
in key developmental domains (verbal and non-verbal com-
munication, social reciprocity, abnormal patterns of play
and activities) were delineated that could occur at whatever
developmental level a child was functioning.

These evolving concepts of autism were operationalized
in DSM and ICD with diagnostic criteria and algorithms
that were revised several times [9]. In DSM-II (1967) and
ICD-8 (1968), there was no separate diagnostic category for

5.5-fold variation

3.22%
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autism that was lumped up with schizophrenia®. In 1980,
autism was introduced in DSM-III under the PDD umbrella
alongside poorly validated subtypes. The DSM-III-R (1987)
introduced 16 diagnostic criteria spread across three devel-
opmental domains, but the diagnostic algorithm quickly
appeared to lack specificity. ICD-10 (1992) and DSM-1V
(1994) introduced the new category of Asperger syndrome
and adopted a more developmentally oriented and dimen-
sional view of the phenotype that was applicable to dif-
ferent ages and severity levels. This nosography evolution
coincided with the development of new diagnostic instru-
ments widely regarded today as gold standards for a diag-
nostic evaluation. The DSM 5 revision (2013) consolidated
symptoms in only two developmental domains (social-
communication, restricted repetitive behaviors), added new
symptoms (sensory processing abnormalities) and relaxed
the age requirement of symptom recognition by age 3. Diag-
nostic subtypes that were notoriously unreliable were elimi-
nated resulting in one only diagnosis of ASD.

In several autism surveys, case status relies upon hospital/
special education codes derived from routine clinical diag-
noses. While clinical practice has evolved in parallel to the
official changes in nosographies, it is not possible to directly
evaluate how evolving clinical practices have contributed to
the increasing prevalence over the years. Nevertheless, the
direct impact of changes in diagnostic criteria on prevalence
estimates has been documented in several studies. Thus, in
a Northern Finland survey of 152,732 youths aged 3 to 18,
authors applied to survey data contrasting diagnostic defini-
tions to evaluate their unique impact on prevalence estima-
tion, everything being maintained constant otherwise [10].
There was a 2.2-fold increase in prevalence when diagnosis
changed from 1956 Kanner’s criteria to the mid-1990s ICD-
10/DSM-IV algorithms. In another study of the national
registry in Denmark, 33% of the prevalence increase in
667,000 children born 1980-1991 followed-up to 2011 was
due solely to the change from ICD-8 to ICD-10 diagnostic
criteria in 1994 when other factors were adjusted for [11].
By contrast, implementation of the more stringent DSM 5
criteria for ASD has resulted in a prevalence decrease of a
15%—20% order of magnitude in research studies [12, 13]
although this effect has not been perceptible in community
practice and recent CDC surveys.

Overall, there has been a progressive broadening of the
definition of autism since the 1980s. Corresponding changes
in the operationalization of diagnostic criteria allowed a
better recognition of the autism phenotype that exhibits
great variability with age and developmental level. When
the impact of changes in specific diagnostic criteria and

4 It is only in 1977 that the Journal of Autism and Childhood Schizo-
phrenia changed its name to the Journal of Autism and Developmen-
tal Disorders, a widely read journal in the autism community.

algorithms could be quantified in surveys, more recent diag-
nostic definitions were generally associated with a positive
change in the prevalence estimate which is consistent with
the increasing numbers of individuals diagnosed in clinical
settings. Comparable historical changes have occurred for
other psychiatric and neurodevelopmental conditions (e.g.
depression, ADHD)?.

Diagnostic substitution is not an
explanation for the prevalence increase

This phenomenon applies to children previously diagnosed
with a non-autism diagnosis who were ‘switched’ to an
ASD diagnosis when new conceptions of autism gained
momentum and new supportive interventions became avail-
able. First evidence of this phenomenon was reported in
an ecological analysis of data from the California Depart-
ment of Developmental Services (DDS), a network of 21
Centers that provide services for youths with disabilities
and autism in that State. From 1987 to 1994, the prevalence
of the diagnosis of intellectual disability® (ID) decreased
over that period to the same extent that diagnoses of autism
increased [14]. Using the same DDS dataset, King & Bear-
man [15] extended this preliminary finding with individual
level data showing that 26.4% (95% CI 16.25-36.48) of the
increased autism caseload in California between 1992 and
2005 was uniquely associated with this diagnostic switch
specifically (from ID to ASD). Shattuck analyzed data on 6-
to 11-year-olds from the US special education department
between 1994 and 2003 [16]. As the administrative autism
prevalence increased 5-fold, the prevalence of ID and learn-
ing disabilities diagnoses decreased to a similar extent, and
more so in States where the increase in autism categories
was the steepest. The author concluded that the autism prev-
alence findings in US special education data did ‘not sup-
port the claim of an autism epidemic’ [16].

Data on switching from other diagnoses to ASD also
exist. For example, a UK follow-up study in young adult-
hood of children first diagnosed with developmental lan-
guage disorder showed that, when re-evaluated with two

5 A good historical parallel with autism is that of Fetal Alcohol Syn-

drome (FAS) that, perhaps surprisingly, only appeared in 1973 in the
international medical literature. FAS was first described as a severe
syndrome (with facial dysmorphology, growth deficiency, learning
and behavioral difficulties) with a low prevalence (<1%). Progress
in the characterization of an extended phenotype led to broader
definitions inclusive of milder forms (partial FAS, Alcohol-Related
Neurodevelopmental Disorder (ARND), Neurobehavioral Disorder
Associated with Prenatal Alcohol Exposure (ND-PAE)) now sub-
sumed in a general category of Fetal Alcohol Spectrum Disorders
(FASD) with prevalence as high as 5%.

® The term ‘mental retardation’ in use then has been now replaced
with ‘intellectual disability’.
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autism standardized diagnostic tools, 34% met ASD criteria
on both measures and 66% on at least one measure [17].
Authors commented “some children who would nowadays
be diagnosed unambiguously with autistic disorder had
been diagnosed with developmental language disorder in
the past.” In British Colombia (Canada), autism eligibil-
ity codes in 4- to 9-year-olds increased from 12.3/10,000 in
1996 to 43.1/10,000 in 2004; 32.8% of this increase in prev-
alence was accounted by children assigned initially a differ-
ent special education code and later switched to an autism
code [18]. There is also evidence from some US studies that
autistic children from minorities and underserved groups
are often initially misdiagnosed before receiving an ASD
diagnosis. In a sample of 406 Medicaid-eligible children
diagnosed with autism, 54.2% were misdiagnosed at their
first visit in specialty care at a mean age of 6.7 years, with
ADHD and other diagnoses [19]. Furthermore, misdiagno-
sis was 2.6 times more frequent in black children compared
to white children, with behavioral diagnoses (conduct disor-
der, oppositional defiant disorder) being even more frequent
among black children, likely accounting for a later age at
diagnosis and missed treatment opportunities. Many other
studies have shown that known high levels of psychiatric
comorbidity in autism mask the autism symptomatology
and account for late diagnoses in people with various psy-
chiatric diagnoses.

Thus, a substantial proportion of individuals currently
diagnosed with ASD were previously diagnosed with other
neurodevelopmental and psychiatric diagnoses which may
account to up to a third of prevalence increase in some stud-
ies. Therefore, new autism diagnoses do not necessarily
represent new incident cases. Much how individuals with
autism existed unrecognized before Kanner described it,

Fig.4 Autism and intellectual disability

autism in individuals diagnosed today has often been over-
shadowed by other diagnoses.

The prevalence increase is not due to the
inclusion of milder forms of autism, “most
cases are now severe”

This is inaccurate. As explained above, the proportion of
individuals diagnosed with autism but without ID has soared
in both clinical and epidemiological samples since the
1990s. The best evidence showing that prevalence increased
as less severe forms of autism were detected and included
in surveys comes from our review of 74 epidemiological
surveys with available 1Q data performed worldwide since
1966 [3]. There was a strong correlation between the survey
publication year and the proportion of survey participants
without ID (Fig. 4; tho = 0.48, p <0.001); the proportion of
survey participants with associated ID declined on average
from 70% to 37.9% over the 1966-2024 period (Fig. 4).

In the 2022 CDC survey [2], the proportion of partici-
pants with ID was 39.6% which accords well with our
review. The proportion of participants with ASD and ID has
fluctuated in CDC surveys between 44.6% in survey year
2002 and 30.1% in 2012. However, an examination of the
contribution of autism without ID to the trend in prevalence
is difficult due to the exclusion of sites with high number of
missing data, the variation in the socio-demographic com-
position of samples across sites and over time and the asso-
ciation of ID with specific race and ethnicity characteristics.
However, sites with higher prevalence (Utah, New Jersey)
consistently had higher proportions of participants with-
out ID. In the recent survey, the proportion of participants

19 studies, 2017-2024

over time. 37.9% with ID
Source: [3] Fombonne & MacFarlane —
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with ID was 28.4% in the state with the highest prevalence
(California) whereas it was 80.0% in the site with the low-
est prevalence (Texas-Laredo) [2]. Other US studies have
shown that the rise in prevalence was due to inclusion in
samples of less severe forms of autism. In a study inves-
tigating the rise of cases in California between 1990 and
2006 [20], it was found that 56% of the increase was due
to the inclusion of less severe forms of autism. In a study
of US adults age 18 and over enrolled in Medicaid, preva-
lence increased from 0.42% in 2011 to 0.95% in 2019; in
2019, 46% of over 403,000 enrollees with autism also had
claims for intellectual disability, down from 62% in 2011
[21]. Therefore, in adult samples too, the increasing preva-
lence reflects higher proportions of clinical presentations
with lesser severity.

Another informative approach to examine the rela-
tionship between the prevalence trend and severity of the
phenotype has focused on the most functionally impaired
individuals with autism. A re-analysis of 20,135 children
aged 8 surveyed at 15 CDC sites examined trend for the
period 2000-2016 in the prevalence of “profound autism”.
Profound autism is a new descriptive terminology focusing
on the most severe end of the spectrum and defined in this
study by being non-verbal or minimally verbal and/or with
an 1Q < 50 [22]. Overall, individuals with profound autism
represented 26.7% of all cases. While prevalence of both
non-profound autism and profound autism increased over
that time frame, the increase was steeper for non-profound
autism again demonstrating that recognition of less severe
forms of autism is an important driver of the overall preva-
lence trend.

Thus, there is ample evidence that the identification and
diagnosis of autism among individuals with good language
skills and intellectual functioning in the normal range has
been and still is an important contributor to the increasing
prevalence, both in children and in adults. These epidemio-
logical trends mirror the clinical experience acquired in
every country over the last decades.

If this is not an epidemic, we should see
more adults with autism

The question of where the adults with autism are has been
examined in many studies that consistently showed that
adults with autism were and still are undiagnosed, or misdi-
agnosed and disproportionately found in segregated settings
(psychiatric institutions, prisons) with little recognition and
support for their needs. For example, in a London foren-
sic psychiatric hospital, undiagnosed cases of Asperger
syndrome were reported at a much higher frequency than
expected suggesting a three-fold increase of Asperger

prevalence among incarcerated male adults [23]. Likewise,
a survey of 761 individuals diagnosed with ID and resid-
ing in a long-stay mental handicap hospital in the Greater
London area identified 4% of residents who were newly
diagnosed with autism [24]. More recently in the US, an
ASD prevalence of 9.9% was reported among 141 adults
(mean age: 52 years) civilly committed at one Pennsylva-
nia state psychiatric hospital over a period of 3 years [25].
Almost all adults meeting criteria for ASD had a diagnosis
of schizophrenia, and none had been previously diagnosed
with autism; 64.3% had co-occurring ID, 28.6% had a his-
tory of seizures, and they had been institutionalized for 17.6
years on average. Thus, many adults meeting current defini-
tions and criteria for autism have not been diagnosed in their
early life and were misdiagnosed with other psychiatric and/
or neurodevelopmental diagnoses.

Prevalence surveys in adult samples have just started.
In comparing adult to children prevalence data, the well-
established increased mortality associated with autism must
be borne in mind [26] although mortality should only have
a modest impact on overall prevalence. In a 2007 national
UK survey, investigators estimated ASD prevalence to be
around 1.1% in all age groups of this adult epidemiologi-
cal sample [27, 28]. More recently, US data have shown
that adult diagnoses are increasing at a fast pace. In a study
of over 12 millions electronic health records of the Men-
tal Health Research Network, an increase in ASD diagnosis
rates from 2011 to 2022 was found in all age groups [29];
the increase among adults aged 26—44 was relatively steeper
than that observed for children ages 5 to 12 even though
the prevalence in adult cohorts remained lower than that in
younger cohorts. In a large study of Medicaid enrollees in
the US, ASD prevalence increased in all age groups from
2011 to 2019, ranging from + 195% in the 26-34 age group
to + 45% in the 55-64 age group [21]. In 2019, the prev-
alence of autism was 0.95% in all age groups combined,
with strong cohort effects illustrated by prevalence differ-
ences between the 18-34-year-olds (>1.5%) and the 55 +
year olds (< 0.4%). As indicated above, the upward trend
in prevalence was strongly correlated with a decrease in the
prevalence of co-occurring ID.

It is therefore inaccurate to affirm that autism is not seen
among adults. Repeated studies have found adults meeting
diagnostic criteria for autism in clinical settings, segregated
environments and epidemiological samples who were either
undiagnosed or misdiagnosed with ID or other psychiatric
conditions. There is evidence that autism prevalence among
adults is going upward, a trend that parallels that in youth
studies although adult estimates remain at a lower level. The
increase in adult prevalence is associated with clinical pro-
files with lesser severity. Of note, the rise in autism diag-
noses among adults has unequivocal interpretation. Since
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one does not develop autism in adult life, new valid adult
diagnoses necessarily apply to individuals who had autism
but were unrecognized previously and cannot represent
new incident cases’. Collectively, these studies demonstrate
prior systematic underdiagnosis among adults, especially in
older birth cohorts. Autism was there but not seen.

Method artifacts explain “at most 25% of the
rise”

It is unclear how this 25% figure was arrived at. In support,
HHSS distinguished one specific study that examined how
lower age at diagnosis and lesser clinical severity contrib-
uted to the rise of autism in California [20] but misquoted its
findings. The authors found that “changing age at diagnosis
can explain a 12% increase, and inclusion of milder cases,
a 56% increase” in the rise of autism prevalence between
1990 and 2006 in the DDS network; they further concluded
that “other artifacts have yet to be quantified, and as a result,
the extent to which the continued rise represents a true
increase in the occurrence of autism remains unclear” [20].
As shown above, studies show that methodological changes
could account for a much higher proportion than 25% when
their impact could be quantified.

In addition to aforementioned factors, other changes in
awareness, early detection, access to intervention and ser-
vices organization most certainly contributed to some part
(albeit difficult to quantify) of the upward trend observed
worldwide.

Increased awareness and de-stigmatization

World awareness about autism changed dramatically in the
last 30 years, with large initiatives being credited to non-
profit organizations such as Autism Speaks that have advo-
cated efficiently worldwide for individuals with autism and
their families. However, knowledge and awareness about
autism is still low in many countries albeit evolving rap-
idly due to widespread use of internet and social media.
In China, autism first appeared in the medical literature in
1983, and first prevalence estimates were low around 0.1%
[30]; recent dissemination of evidence-based practices and
improved awareness and service access resulted in much
higher detection of autism with prevalence estimates going

7 Symptom recognition before age 3 was a mandatory diagnostic cri-
terion in DSM-IV, ICD-10 and before. In DSM 5 and ICD-11, it was
removed (mostly to not deny the diagnosis among older individu-
als for whom evidencing an early onset may sometimes be difficult).
However, DSM 5 stipulates that “symptoms are typically recognized
during the 2nd year of life (12 to 24 months of age) and ICD-11 indi-
cates that “The onset of the disorder occurs during the developmental
period — typically in early childhood”.
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up in more recent surveys (e.g. 0.7% [31]). In France, sur-
veys of special education records in the 1970-80s yielded
low estimates (e.g. 0.16% in [32]) when psychoanalytically
oriented psychiatrists restricted the autism diagnosis to
those without language and with the most severe presen-
tations®; recent studies performed with updated methods
yielded higher prevalence estimates (e.g. 0.73% in [33]). In
South Korea, two decades ago, autism was rarely diagnosed
in clinics and mostly seen as a stigmatizing hereditary disor-
der that compromised the pedigree, reputation, and marriage
prospects on both sides; many children were misdiagnosed
with “Reactive attachment disorder”, a psychiatric diagno-
sis associated with institutional rearing and/or maternal care
deprivation. Yet, the first population survey relying on rig-
orous research assessments reported a high prevalence in
that population [34]. Only recently, in Central and South
America, has awareness of autism increased in both profes-
sional and lay audiences with population surveys now yield-
ing prevalence estimates consistent with those from other
countries [35, 36]. Yet, there are many world regions where
awareness is still low, autism considered to be very rare and
prevalence information lacking.

Early detection and screening for autism

After studies charted the early developmental trajectories
of autism in infants and toddlers and with the development
of early intensive interventions, several programs were
developed to improve the detection of first signs of autism,
promote early referrals for comprehensive developmental
evaluations, decrease the age of diagnosis and thereby ame-
liorate the outcome. The CDC “Learn the Signs. Act early”
(LTSAE) program [37] is an example of promotion of
developmental monitoring by caregivers of their offspring
using paper forms or smartphone apps and developmental
screening by health professionals from birth to age 3. Sev-
eral reliable and valid screening tools to screen for autism
have been developed and are now widely used in clinical
practice. In 2007, new US guidelines from the American
Academy of Pediatrics (AAP) mandated pediatricians to
systematically screen toddlers during well visits at 18 and
24 months of age with one of the available screeners [38].
Other countries such as Canada or the UK have not recom-
mended universal screening but encourage developmental
surveillance and autism-specific secondary screening for
children presenting with developmental delay, behavioral
problems, genetic syndromes or being at heightened risk
(e.g. siblings of autistic children) [39].

There is evidence that the implementation of these vari-
ous monitoring programs has resulted in earlier detection

8 When a child developed some language, he was considered to have
reached a ‘post-autistic’ state (sic.)
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and diagnosis, and has contributed to the increasing preva-
lence. In an effort to evaluate the AAP recommendation for
universal screening, a Utah study of 36,233 toddlers fol-
lowed up to ages 59 years and where 73% were screened
at 18 and/or 24 months, found that screen-positive chil-
dren were 10 times more likely to be later diagnosed with
ASD than unscreened children. Moreover, compared to
unscreened or screen-negative children with autism, screen-
positive autistic children were diagnosed significantly ear-
lier (by 10 months and 12 months, respectively) [40]. A
similar lowering of age at diagnosis was observed in Oman
after implementation of the same universal screening as
part of routine immunization visits at age 18 months [41].
In San Diego County (California), a more intense version
of universal screening has been implemented for years that
requires training and collaborative work with community
pediatricians, use of digital tools, repeated screening at 12,
18 and 24 months, prompt referral of screened positives fol-
lowed by rapid treatment engagement [42]. In an evaluation
of the Get SET Early’ program, 203 pediatricians admin-
istered 57,603 screens during well-baby visits in the sec-
ond year of life over a 5-year period. Overall, the program
resulted in toddlers being referred for evaluation and treat-
ment at a median age of 19.9 months, and even earlier (15.7
months) for those first screened at 12 months, compared to
the average age at diagnosis of 4 years in the US. As dis-
cussed above (and see Fig. 3), the impact on prevalence of
the Get SET Early program was illustrated in the last 3 CDC
surveys where the San Diego site consistently obtained the
highest prevalence estimates. The Puerto Rico prevalence
estimates from the last CDC survey [2] also speak to the
effect on age at diagnosis and impact on prevalence of the
implementation of a developmental monitoring and screen-
ing program. After the recent deployment of the LTSAE
program that only benefited children under age 5, the preva-
lence of autism at age 4 (4.72%) was 1.8 times higher than
that at age 8 (2.64%) suggesting a direct impact on preva-
lence of implementation of the LTSAE program.

Thus, over the last 3 decades, major progress has been
accomplished for screening and diagnosing earlier autism.
Health care providers have access to a range of specific
autism screening tools that can be deployed at different
levels of care. When systematically used in primary care
settings, they allow for earlier age at referral and diagnosis
which has contributed to the rise in autism prevalence.

Access to services

Evidence for the efficacy of early intensive behavioral inter-
ventions emerged in the 1990s. In 2001, experts in the field

® SET: S = Screen; E = Evaluate; T = Treat.

recommended 25 h/week of intervention [43]. Multiple
autism diagnostic centers were also developed in tertiary
care hospitals with adoption of evidence-based guidelines
for the evaluation and management of autism at different
ages. In earlier CDC surveys, prevalence in African Ameri-
can and Hispanic children lagged behind that in White chil-
dren, reflecting social inequalities in accessing health care;
likewise, prevalence was positively associated with higher
social-economic status. In the first CDC surveys, it was
therefore predictable that, assuming a gradual reduction of
barriers to access to care over time, the overall CDC preva-
lence would increase. Indeed, the prevalence difference for
racial/ethnic minorities disappeared in the 2018 survey and
reversed in the last two. The association with higher SES
has also attenuated. These trends suggest an improvement
in accessing services by minority and underserved groups
which has contributed to the prevalence increase. Finally, in
the US, new mandates for public and private health insur-
ances facilitated access to services for a larger population,
removing barriers to access diagnosis and treatment [44].

Overdiagnosis

Given the long waiting lists and the lengthy and costly
procedures used in comprehensive evaluations, initiatives
to increase diagnostic capacity may have resulted in expe-
dited and less reliable diagnostic evaluations. In research
too, the prohibitive costs of comprehensive case or outcome
assessment encouraged “light phenotyping” approaches
where questionnaire measures (known to lack specificity)
are used as proxy for a diagnosis. In schools and community
settings, isolated use of a singular diagnostic tool (such as
the Autism Diagnostic Observational Schedule (ADOS) to
which numerous providers are now trained to administer)
and mechanical interpretation of its scores tend to replace
expert clinician-led evaluations. At older ages (school age
children, adults), overlap between autism symptoms and
symptoms of common psychiatric disorders require a more
careful differential diagnosis and the clinical experience in
psychopathology that many autism service providers lack
[45]. The extent of overdiagnosis was documented in a
recent study [46]; however, it is yet unknown if this factor
has contributed to the rising prevalence.

These multiple changes in the social context have con-
tributed to making ASD diagnosis more readily accessible.
These changes have operated gradually over time, their tim-
ing has varied by region and country, and their effects are
synergistic. Thus, it has not been possible to quantify the
effect of these changes on survey results and prevalence
estimation. Nevertheless, evidence of their impact exists,
and their combination most certainly contributed to the
upward prevalence trend.

@ Springer
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“Genes do not cause an epidemic, we need
an environmental toxin”

With a high sibling recurrence risk of about 20% [47] and
twin studies showing much higher concordance in mono-
zygotic same-sex twin pairs when compared to dizygotic
ones, the heritability of ASD is one of the highest among
psychiatric conditions with estimates of 83%—87% deriving
from large-scale population studies [48]. A Swedish study
of a 22,678 twin pairs born between 1982 and 2008 spe-
cifically examined if the respective contributions of genetic
and environmental factors to autism clinically diagnosed
had changed over time [49]. While the prevalence increased
during the study period, the role of genetic factors remained
very high and stable (heritability ranging from 88% to 97%
across cohorts; aggregate: 93%) and that of environmental
factors remained low and did not increase. The authors con-
cluded appropriately that their results “do not suggest that
environmental factors explain the increasing prevalence of
ASD”. The pace of discovery of rare and common genetic
variants has led to the identification of a high number of
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variants etiologically associated to ASD [50]. Gene discov-
eries have begun to improve clinical care [51].

The search for environmental risk factors has been
less successful. No space or time clusters exist that could
point to candidate exposures, and there has been no adop-
tion study of autism. It is also noteworthy that the rise in
prevalence occurred worldwide at the same time, around
the 1990s, when diagnostic definitions and practices were
harmonized and progressively but profoundly transformed
(Fig. 5 [52-55]); the simultaneous rise in prevalence around
the globe is not suggestive of an underlying environmentally
mediated mechanism. False claims of links between autism
and measles-mumps-rubella and thimerosal-containing vac-
cines have been debunked although their negative impact on
public health and vaccination uptake have been long-last-
ing. In light of growing evidence of atypical development
occurring in the first months of life [56], environmental risk
research has shifted towards prenatal or periconceptional
exposures.

With few exceptions (advanced parental age, prenatal
exposure to valproic acid), progress has been limited by
a lack of hypothesis-driven investigations. In announcing
a search for “the environmental toxin”, HHSS sated that
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they would “look at everything”, raising concerns about the
value of new fishing expeditions. In a growing number of
observational studies, several associations between autism
risk and a myriad of prenatal exposures have been reported.
Yet, replication is rarely obtained, and most associations
remain confounded. Recent examples illustrate the risk of
overinterpreting associations as signaling a causal link. For
example, associations reported in observational studies of
prenatal exposure to antidepressants (selective serotonin
inhibitors) or antalgics (acetaminophen) or a range of mater-
nal health conditions attenuated or disappeared when inves-
tigators could adjust on unmeasured familial and genetic
confounders, using sibling comparison designs or negative
controls [57-59]. Associations between prenatal exposures
and offspring autism risk cannot disentangle genetic and
environmental effects unless genetically sensitive designs
are employed.

The strong genetic underpinnings are widely accepted in
the autism academic and clinical community. Contrary to
the HHSS statement, “the study of genetic causes has...” not
“been a dead end”. Further research into the additional con-
tribution to ASD risk of environmental exposures is legiti-
mate (and this needs not to hypothesize they are responsible
for an epidemic) but requires very large population-based
cohorts of pregnant women that remain scarce'®. In addi-
tion, caution is necessary in evaluating observed asso-
ciations as a causality assessment necessitates considering
measured and unmeasured/unknown confounders including
genetic factors as well as careful triangulation of the evi-
dence. This requires planning, expertise and transparency.
A frenetic search for an hypothetical “environmental toxin”
appears futile.

In conclusion

The increase in prevalence in the last 30 years has been
observed everywhere in the world and occurred when the
definition of autism was broadened and new diagnostic
practices were implemented. When the impact of one sin-
gle methodological change on prevalence estimation could
be quantified, research has established that they strongly
contributed to the upward trend in prevalence. As briefly
reviewed above, studies show that changes in the concepts
and diagnostic criteria of ASD, diagnostic substitution,
improved detection in the community and case ascertain-
ment in surveys, the recognition of less severe forms of
autism not associated with intellectual disability, have
been demonstrated to individually account for non-trivial

10 The Norwegian Mother, Father and Child Cohort (MoBa) and the
UK Avon Longitudinal Study of Parents and Children (ALSPAC)
cohorts are good examples.

proportions of the prevalence increase. The precise quantifi-
cation of each of these factors is difficult to obtain and does
not immediately generalize across datasets, time periods,
surveys and populations.

Nevertheless, these effects appear in isolation to be pow-
erful enough such as the 5-fold difference in prevalence
due to ascertainment differences across CDC sites, the
25%—-66% increase in prevalence ascribed to diagnostic
substitution or the 2.2-fold increase due to applying dif-
ferent diagnostic criteria to the same body of data to name
a few. No study has been able to examine the joint effects
of these factors and determine if they add up or overlap,
and if so in which sequences over time and across popu-
lations. It is likely that the effects of each methodological
change are time-varying. For example, diagnostic substitu-
tion may have been a strong driver of the increase in the
1990s whereas changes in insurance mandates have oper-
ated much more recently. Furthermore, multiple contextual
changes occurred in social policy, awareness, advocacy,
de-stigmatization, service organization, access to services,
availability of evidence-based interventions, research fund-
ing and so on whose effect has just not been quantified alone
or in combination. Given the magnitude of the impact of
some factors and the additional unquantified impact of other
changes, it is certain that most, if not all, the upward trend
is accounted for by those methodological changes or arte-
facts. By the same token, there is a fairly remote possibility
that some small part of the trend could be attributable to
unknown environmental risk although there is evidence that
the role of environmental factors in the etiology of autism
has not increased over time [49].

In presenting the last CDC report, the HHSS presented
an interpretation of the data that was both ill-informed and
biased and directly contradicted expert assessment of the
CDC team itself. Similar misinterpretations of this upward
trend in autism prevalence fueled anti-vaccine conspiracies
25 years ago that careful research rapidly refuted but had
profound and lasting negative effects on the autism com-
munity and the public. The field does not need another
crackpot theory about elusive environmental toxins. This
pursuit, together with the systematic disregard for experts,
the defunding of ongoing cutting-edge autism research and
the channeling of resources towards operators and projects
of dubious scientific merit, are raising concerns and act as a
warning for what may come out from future HHSS directed
initiatives. The autism scientific community stands on alert
[60].
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