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Abstract

Objective: To critically analyze the factors influencing prevalence estimates of Autism Spectrum

Disorder (ASD), considering methodological, clinical, etiological, and sociocultural determinants

that shape epidemiological data and diagnostic practices.

Data synthesis: In recent decades, a substantial increase in ASD prevalence has been observed

globally. This phenomenon is shaped by a combination of factors, including changes in diagnostic

criteria, improved detection methods, expanded access to health services, and greater public

awareness. However, it also raises concerns about possible overdiagnosis, particularly in complex

clinical contexts. The interpretation of prevalence data is influenced by methodological designs,

population characteristics, and sociocultural dynamics.

Summary of the findings: The absence of biological markers, the high rate of psychiatric comor-

bidities, and disparities in access to qualified professionals further complicate the diagnostic

process. These elements highlight the need for caution when comparing data across studies,

time periods, or geographic regions.

Conclusion: The ASD prevalence reflects a multifaceted process that demands careful and com-

prehensive interpretation. A deeper understanding of this scenario requires critical reflection on

how diagnoses are established, interpreted, and applied. Strengthening diagnostic practices and

epidemiological approaches is essential to ensure more accurate data and support informed

decision-making in health policies.

© 2025 Published by Elsevier España, S.L.U. on behalf of Sociedade Brasileira de Pediatria. This is

an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1Introduction

2Historically, numbers have played a decisive role in shaping
3clinical strategies related to the health-disease process.
4Some of this data comes from epidemiological studies.
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5 Epidemiology is the science that studies the distribution and
6 determinants of health-related states or events in specific
7 populations, and the application of this knowledge to con-
8 trol health problems. In other words, epidemiology investi-
9 gates how, when, where, and why diseases occur in groups

10 of people, with the aim of preventing, controlling, and
11 improving public health. It employs statistical and analytical
12 methods to identify patterns, risk factors, and the impact of
13 interventions, playing a vital role in the development of
14 health policies, service planning, and evaluation of preven-
15 tion programs. Epidemiologists use various measures, such
16 as prevalence (the proportion of existing cases in a popula-
17 tion at a given time), incidence (the number of new cases
18 during a specific period), and cumulative incidence (the pro-
19 portion of individuals who develop the condition over a
20 defined period) [1].
21 Several studies have reported an increase in the preva-
22 lence of Autism Spectrum Disorder (ASD) over the past deca-
23 des, sparking intense debates about the possibility of
24 overdiagnosis [2]. While the expansion of diagnosis may
25 reflect advances in early identification and the inclusion of
26 previously overlooked subgroups, it also raises concerns about
27 excessive diagnoses, especially in borderline cases. By defini-
28 tion, overdiagnosis does not necessarily mean that someone
29 has been “wrongly” diagnosed. It means that in some cases,
30 the diagnosis may be applied more broadly than necessary, or
31 that behaviors previously considered within the typical range
32 of development are now being labeled as pathological. Dis-
33 crepancies in these numbers raise important questions that
34 must be discussed to achieve a better understanding of the
35 diagnostic process and, consequently, of the cascade of
36 actions that follow its confirmation or exclusion.
37 This article proposes a critical analysis of the multiple
38 factors that may influence ASD data, assessing the robust-
39 ness and consistency of the available evidence, as well as
40 the risks associated with diagnostic overestimation or under-
41 estimation.

42 A historical perspective on autism
43 epidemiology

44 The first epidemiological data on autism were described in
45 1966 by Victor Lotter [3]. Approximately 76,000 children
46 were evaluated in the United Kingdom, and the reported
47 autism prevalence was 4.5 cases per 10,000 children. Lotter
48 not only provided an initial quantitative reference but also
49 marked a profound reconfiguration of the concept of autism.
50 His work reflected a paradigmatic shift in British child psy-
51 chiatry: the move away from psychoanalytic explanations
52 based on fantasy and unconscious symbolism toward obser-
53 vational and behavioral criteria, which were more compati-
54 ble with the epidemiological approach gaining traction after
55 the 1959 Mental Health Act [4]. By proposing a set of mea-
56 surable behavioral traits for autism, Lotter made large-scale
57 statistical investigation possible, establishing a new diagnos-
58 tic logic. This study was decisive not only for the consolida-
59 tion of autism as a distinct nosological category but also for
60 its incorporation into public mental health policies at a time
61 of psychiatric deinstitutionalization and the expansion of
62 community-based services in the United Kingdom [5].

63Over time, numerous studies have reported data of vary-
64ing magnitudes from different parts of the world. Globally,
65estimates suggest that approximately 1 % of the world popu-
66lation is on the autism spectrum, although this number
67varies depending on the region and the methodology used
68[6]. A meta-analysis based on 74 studies involving more than
6930 million participants estimated the global prevalence of
70autism at 0.6 % (95 % CI: 0.4�1 %), with regional variations
71of 0.4 % in Asia, 1 % in the Americas and Africa, 0.5 % in
72Europe, and up to 1.7 % in Australia [7].
73Even in the United States—a country with extensive
74health surveillance—autism prevalence estimates vary sig-
75nificantly across different agencies and regions, reflecting
76differences in data collection methodologies and diagnostic
77criteria. According to the most recent data from the Centers
78for Disease Control and Prevention (CDC), through the
79Autism and Developmental Disabilities Monitoring (ADDM)
80Network, the prevalence of autism among 8-year-old chil-
81dren in 2022 was 1 in 31 (3.2 %). However, this rate varied
82widely across the 16 monitored sites, ranging from 0.97 % in
83Laredo, Texas, to 5.31 % in California [8]. The National
84Health Interview Survey (NHIS), which is based on household
85interviews with parents, estimated a prevalence of 3.05 %
86among children aged 3 to 17 years during the period from
872019 to 2021 [9]. This approach, by relying on self-reports,
88may capture diagnoses that are not documented in health or
89education systems.
90In Brazil, preliminary data were presented for the first
91time, revealing that 2.4 million people reported having
92received an ASD diagnosis from a healthcare professional,
93representing 1.2 % of the national population. Prevalence
94was higher among children and adolescents, especially in
95the 5 to 9 age group, where 2.6 % had been diagnosed, with
96a notable 3.8 % prevalence among boys in this age range.
97Additionally, a higher proportion of diagnoses was observed
98among individuals who self-identified as white compared to
99other ethnic-racial groups [10].

100Determinants of epidemiological data in autism
101spectrum disorder

102The generation of epidemiological data on ASD is influenced
103by a combination of different factors. In this context, a criti-
104cal analysis of the determinants of such data is essential for
105the accurate interpretation of prevalence rates, helping to
106avoid both overestimations and significant omissions. These
107factors range from issues related to foundational research to
108the dissemination of information and the public portrayal of
109autism.

110Methodological factors

111Methodological factors play a central role in the generation
112of epidemiological data on ASD, as they often encompass
113and interconnect other determining elements such as social,
114demographic, and technical aspects. In many cases, meth-
115odological choices—such as study design, adopted diagnostic
116criteria, data collection instruments, and the definition of
117target populations — reflect and incorporate these broader
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118 dimensions. Thus, factors like increased access to services,
119 greater awareness of the disorder, or even the way data are
120 publicly disseminated may be embedded within methodolog-
121 ical decisions and should not be analyzed in isolation. Recog-
122 nizing this overlap is essential to understanding the
123 complexity involved in interpreting the data.
124 Furthermore, according to Fombonne (2019) [11�13],
125 three essential components related to study methodology
126 can shape the results: case definition, case identification,
127 and case evaluation. Table 1 presents these concepts along
128 with examples that can be applied in autism research.

129 Demographic factors

130 Demographic differences across epidemiological studies
131 represent a significant variable in the interpretation of
132 prevalence rates. Factors such as age, sex, race, socioeco-
133 nomic status, and the geographic location of the studied
134 populations directly influence the results obtained. Many

135studies focus on urban regions with greater access to
136healthcare and diagnostic services, which can lead to the
137underrepresentation of rural or socially vulnerable popula-
138tions. Research has shown higher prevalence rates among
139families with higher income and education levels, likely
140due to better access to diagnostic services [14]. Moreover,
141the predominance of samples composed of certain ethnic
142groups or age ranges can limit the generalizability of find-
143ings to broader contexts. When such demographic dispar-
144ities are not controlled for or clearly reported, they
145compromise the comparability between studies and may
146contribute to an unequal understanding of autism across
147different population segments.
148It is also important to note that, in many countries, a for-
149mal diagnosis serves as a criterion for eligibility for public
150services, creating institutional and familial incentives to
151obtain official diagnostic reports [15]. This dynamic may
152contribute to increased diagnostic rates and lends support
153to the hypothesis of potential overdiagnosis.

Table 1 Case definition, identification, and evaluation: key methodological components in autism spectrum disorder research*.

Element Description Example in Autism Studies

Case Definition It refers to the set of standardized criteria used

to identify and classify an individual as having

(or not having) a particular health condition.

These criteria may include clinical signs, symp-

toms, laboratory results, epidemiological data,

and exposure factors. In the context of epide-

miological surveillance and scientific research,

the case definition is essential to ensure consis-

tency, comparability, and validity of the col-

lected data. The case definition determines who

will be included in a study (e.g., cases and con-

trols).

It is the standardized set of clinical criteria used

to classify an individual as a case of ASD (or

not). These criteria should be consistent with

diagnostic manuals such as the DSM-5-TR or ICD-

11.

Case Identification It refers to the process of detecting, recogniz-

ing, and recording individuals who meet the cri-

teria established in a case definition for a given

health condition. Different strategies can be

designed and applied to identify individuals who

meet the study’s inclusion criteria. For exam-

ple, some countries have population-based

databases, which can serve as sources of infor-

mation for epidemiological studies. However,

these also carry the bias that only the portion of

the population registered in such databases will

be analyzed. Another strategy, for instance,

may involve combining data from multiple col-

lection sites.

How individuals with ASD are located and

selected to compose the study sample. For

example, studies may extract information from

population-based databases or use multicenter

approaches (treatment centers, schools, and

hospitals).

Case Evaluation It refers to the set of procedures used to verify

whether an individual meets the criteria

defined in the case definition for a given health

condition. The use of validated scales, check-

lists, and tests contributes to this evaluation

process.

In ASD, this involves a multimodal approach:

structured clinical interviews, review of medi-

cal and family history, direct behavioral obser-

vation, and the use of standardized instruments

such as the ADOS-2 and the ADI-R. The absence

of biological markers makes methodological

standardization and evaluator training essential

to ensure diagnostic reliability.

*ASD, Autism Spectrum Disorder; DSM-5-TR, Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, Text Revision; ICD-11,

International Classification of Diseases 11th Revision; ADOS-2, Autism Diagnostic Observation Schedule- 2; ADI-R, Autism Diagnostic Inter-

view.
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154 Clinical and etiological factors

155 The expansion of diagnostic criteria for autism is widely rec-
156 ognized as a major contributing factor to the increase in
157 prevalence data. The concept of autism has undergone pro-
158 found reformulations throughout the 20th century, shifting
159 from being viewed as a symptom of schizophrenia to becom-
160 ing an autonomous diagnostic category within the field of
161 neurodevelopmental disorders.
162 While in the 1940s and 1950s autism was associated with
163 excessive fantasy, beginning in the 1960s, researchers such
164 as Michael Rutter started to describe it as a condition
165 marked by observable deficits in behavior, language, and
166 social interaction. This shift culminated in the development
167 of more objective and replicable diagnostic criteria, which
168 were further strengthened with the publication of the DSM-
169 III (1980), and more recently, the DSM-5 (2013), which con-
170 solidated the concept of a spectrum and eliminated catego-
171 ries such as “Asperger’s syndrome” and “childhood autism.”
172 This trajectory reflects not only scientific advances but also
173 paradigm shifts in how childhood development, normality,
174 and neurological diversity are understood.
175 The inclusion or exclusion of comorbidities—such as
176 learning disabilities, attention-deficit/hyperactivity disor-
177 der (ADHD), language disorders, or intellectual disability—
178 directly influences the eligibility criteria used in epidemio-
179 logical studies and, consequently, the reported prevalence
180 rates. Research shows that ASD rarely occurs in isolation.
181 According to Lai et al. (2014) [16], about 70 % of individuals
182 with ASD present at least one psychiatric comorbidity, and
183 approximately 40 % present two or more.
184 This high rate of co-occurrence makes diagnosis more
185 complex, especially when comorbid symptoms overlap with
186 the core features of autism. Such overlap may lead to mis-
187 diagnoses, overdiagnosis, or even underreporting of more
188 atypical cases. Furthermore, the presence of comorbidities
189 can alter the way core ASD symptoms manifest, complicating
190 the uniform application of diagnostic criteria across differ-
191 ent populations [17,18]. The decision to include or exclude
192 individuals with other neurodevelopmental conditions can
193 artificially inflate or reduce prevalence rates, hindering
194 comparisons across contexts and over time.
195 A recent study aimed to verify ASD diagnoses in children
196 aged 5�12 through a standardized clinical reassessment
197 conducted by specialists. All participants had previously
198 received an ASD diagnosis outside of a research setting and
199 were re-evaluated using the ADI-R, ADOS-2, and behavioral
200 questionnaires completed by parents and teachers. In total,
201 53 % (122 children) had their ASD diagnosis confirmed by the
202 evaluators, while 47 % (110 children) did not meet the for-
203 mal diagnostic criteria for ASD. The study found that chil-
204 dren who did not meet the criteria were more likely to
205 present with other disorders, such as anxiety disorders,
206 attention deficits, and language impairments. These findings
207 suggest potential diagnostic errors, particularly in cases
208 involving psychiatric comorbidities or nonspecific atypical
209 development. The authors recommend more careful and
210 multidisciplinary diagnostic evaluations, especially in
211 research settings and public policy contexts [19].
212 Genetic components play a central role in the etiology of
213 ASD and are widely recognized as one of the main risk factors
214 for the development of the condition [20]. Genomic research

215has identified hundreds of genetic variants associated with
216autism, including de novo mutations, rare high-impact var-
217iants, and common polymorphisms that collectively contribute
218to susceptibility to the disorder [21]. Despite this, no single
219mutation accounts for the majority of cases, reinforcing the
220notion of a complex polygenic basis, with multiple genes inter-
221acting with each other and with environmental factors.
222Through their interaction with genetic factors, environmental
223factors also form part of the set of variables that influence the
224clinical aspects studied in autism. These factors do not cause
225ASD in isolation but may disrupt sensitive biological processes
226during fetal neurodevelopment, amplifying underlying genetic
227vulnerabilities. The heterogeneity of findings suggests that
228environmental effects are, in many cases, modulated by epi-
229genetic mechanisms or gene�environment interactions, mak-
230ing their investigation particularly complex [22,23]. This
231etiological complexity — characterized by the diversity of
232genetic and environmental mechanisms — has a direct impact
233on epidemiological studies, often hindering the standardiza-
234tion of diagnostic criteria and the comparison between popu-
235lations. Therefore, attributing the increase in autism
236prevalence solely to environmental causes constitutes an inad-
237equate oversimplification. A more accurate understanding of
238these numbers requires an integrated approach that considers
239both advances in genetics and the complementary influence of
240environmental factors on the development of the disorder.

241Advances in technology and science

242Scientific and technological advances in recent decades
243have played a central role in the diagnostic reconfiguration
244of autism, directly impacting prevalence data. The rise in
245ASD statistics should not be interpreted solely as a reflection
246of a biological epidemic, but rather as an expression of sci-
247entific transformations in how “autism” is currently under-
248stood. Recent research in neuroscience has significantly
249deepened our understanding of the biological underpinnings
250of ASD. Neuroimaging studies — such as structural and func-
251tional magnetic resonance imaging — have identified atypi-
252cal patterns of brain connectivity, alterations in regions such
253as the prefrontal cortex, amygdala, and corpus callosum, as
254well as differences in synaptic development in children with
255autism [24,25]. These findings have reinforced the notion
256that autism has a measurable biological basis, even though
257such evidence has not yet been fully incorporated into clini-
258cal practice through specific diagnostic biomarkers.
259The search for both genetic and neurofunctional bio-
260markers has driven the development of increasingly early
261screening programs, enabling diagnoses before the age of
262three. The widespread use of standardized instruments such
263as the Autism Diagnostic Observation Schedule � Second
264Edition (ADOS-2) and the Autism Diagnostic Interview �

265Revised (ADI-R) has promoted greater systematization and
266comparability across clinical evaluations and multicenter
267epidemiological studies, reducing subjectivity in the diag-
268nostic process [26,27].
269Recently, an innovative technology — Earlipoint� — was
270developed to detect signs of autism in children between 16
271and 30 months of age. The technology uses an approach
272known as Dynamic Quantification of Social-Visual Engage-
273ment (DQSVE), in which short videos featuring social scenes
274are shown to children while an eye-tracking system captures
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275 their visual behavior. Visual fixation data are analyzed by
276 artificial intelligence algorithms, which generate an objec-
277 tive ASD diagnosis along with three severity indices in the
278 following domains: social impairment (corresponding to the
279 ADOS‑2), verbal ability, and nonverbal ability (corresponding
280 to Mullen Scales scores). This technology represents the first
281 diagnostic biomarker for autism [28,29].
282 In addition, interactive platforms such as the Global
283 Autism Prevalence Map, developed by researchers including
284 Eric Fombonne and hosted by the scientific network The
285 Transmitter, have contributed to real-time data visualiza-
286 tion, helping to identify regional, methodological, and popu-
287 lation-level gaps in global prevalence studies.
288 Thus, scientific advances have not only expanded the
289 understanding of the autism spectrum in neurobiological
290 and behavioral terms, but have also indirectly contributed
291 to the increase in prevalence rates by making diagnostic cri-
292 teria more sensitive, broadening the age range for diagnosis,
293 and improving population screening methods.

294 Sociocultural factors

295 In recent decades, growing public awareness of autism—

296 driven by advocacy campaigns and the engagement of public
297 figures — has expanded the social and political discourse sur-
298 rounding the diagnosis. This process has contributed to a
299 reduction in stigma and increased visibility of the topic,
300 which, in turn, has encouraged more people to seek diagnos-
301 tic evaluations, including adults who spent much of their
302 lives without formal identification.
303 The widespread dissemination of information about autism,
304 particularly through social media, has played a central role in
305 this landscape. However, this increased access to information
306 has also had significant implications for epidemiological data,
307 especially regarding self-diagnosis. In this context, a phenom-
308 enon linked to infodemic — the overabundance of information,
309 often inaccurate or unverified, that circulates widely and con-
310 fuses the public —has emerged. Many individuals report identi-
311 fying with descriptions of ASD-related symptoms and
312 behaviors without undergoing specialized clinical assessment
313 or receiving a formal diagnosis. When such self-reports are
314 included in population surveys or self-declared studies, they
315 may influence prevalence estimates and contribute to a possi-
316 ble scenario of overdiagnosis.
317 Alongside public awareness, there has also been progress
318 in the training of healthcare professionals, with a greater
319 availability of specialists qualified to perform ASD diagnoses.
320 However, this expansion is not always accompanied by ade-
321 quate training. The lack of specific preparation or the
322 improper use of diagnostic criteria can result in the inaccu-
323 rate application of clinical classifications, directly affecting
324 data reliability and contributing to misdiagnoses.
325 Thus, while the growing awareness of ASD represents a
326 significant advancement, it also requires critical attention
327 to the quality of diagnostic processes and how such informa-
328 tion is incorporated into statistics and public policies.

329 Epidemiological dynamics and contextual factors

330 Based on the factors mentioned above, it becomes clear that
331 understanding epidemiological data related to autism

332requires in-depth analyses across multiple domains. Inte-
333grating scientific, clinical, demographic, and social aspects
334is a necessary challenge. Within this context, three key con-
335cepts can also be considered in this discussion, as they help
336interpret the temporal and structural dynamics involved in
337the rising prevalence rates: steepening, no plateau, and
338resurgence.
339- Steepening: The concept of steepening refers to the
340trend observed in epidemiological curves in which autism
341diagnoses occur progressively earlier in more recent birth
342cohorts. This phenomenon suggests that, although the
343cumulative prevalence of autism remains high, cases are
344being identified at increasingly younger ages. Several studies
345indicate that early screening programs and the systematic
346inclusion of developmental assessments during pediatric
347check-ups have played a key role in this diagnostic shift
348[30,31].
349- No Plateau: No Plateau describes the absence of stabili-
350zation in prevalence curves over time. Even in older cohorts,
351new autism diagnoses continue to emerge, which contra-
352dicts the expectation that most cases would have been iden-
353tified in childhood. This trend points to shortcomings in
354early screening systems and often reflects disparities in
355access to services, delayed clinical recognition, and cultural
356differences in the perception of autistic behaviors [32].
357Studies of adults diagnosed later in life reveal a distinct pro-
358file: a higher proportion of women, individuals with typical
359intellectual functioning, and a history of adaptive difficul-
360ties that went unrecognized during childhood [33]. No pla-
361teau also suggests that, despite diagnostic advances, a
362considerable number of adults remain either undiagnosed or
363misdiagnosed throughout their lives.
364- Resurgence: Resurgence refers to sudden increases in
365diagnosis rates following institutional, policy, or regulatory
366changes. A notable example was the publication of the
367American Academy of Pediatrics (AAP) guidelines in 2007,
368which recommended universal ASD screening during routine
369developmental monitoring. U.S. studies report a sharp rise
370in prevalence curves between 2008 and 2010, particularly
371among preschool-and school-aged children who previously
372would not have been systematically screened [30].
373These terms, derived from the analysis of longitudinal
374trends and population cohorts, reveal that changes in preva-
375lence often reflect transformations in the healthcare sys-
376tem, clinical practices, and even the very definition of what
377is understood as autism, rather than an actual expansion of
378the condition itself.

379Final considerations

380The rise in autism prevalence is a complex and multifactorial
381phenomenon, influenced by clinical, social, methodological,
382scientific, technological, and institutional elements. Under-
383standing this landscape requires a multidirectional analysis
384capable of integrating various layers of interpretation, from
385advances in biomedical sciences to the sociocultural trans-
386formations that shape diagnostic practices.
387While diagnostic expansion is evident — and may result in
388overdiagnosis in certain contexts — a significant number of
389individuals remain underdiagnosed, particularly among
390groups such as girls, individuals with typical intellectual
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391 functioning, racialized populations, or those from lower
392 socioeconomic backgrounds. These two seemingly opposing
393 phenomena coexist within the same epidemiological field,
394 demanding balanced approaches that are sensitive to the
395 nuances of each case.
396 In light of this, it is crucial to emphasize the importance
397 of well-trained professionals, with solid technical and theo-
398 retical preparation, capable of interpreting diagnostic crite-
399 ria with both rigor and clinical sensitivity, while also
400 understanding the limitations of early developmental assess-
401 ments. Diagnoses made by inadequately prepared professio-
402 nals may lead to inflated statistics, or conversely, may
403 contribute to significant gaps in the recognition of atypical
404 profiles.
405 Moreover, strengthening epidemiological methodologies—
406 with clearer case definitions, standardized criteria, repre-
407 sentative samples, and attention to population heterogene-
408 ity — is essential for producing reliable data.
409 Finally, any analysis of potential overdiagnosis in ASD
410 should not be approached in a reductionist or alarmist man-
411 ner, but rather grounded in robust evidence, historical con-
412 text, and a commitment to the well-being of the autistic
413 population. A well-conducted diagnosis is the starting point
414 for access to rights, interventions, and quality of life. How-
415 ever, its trivialization can undermine the credibility of the
416 field, overburden healthcare systems, and divert resources
417 from those who genuinely need specialized support. The
418 challenge, therefore, is not to diagnose more or less, but to
419 diagnose better.
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