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Highlights

What are the main findings?

e  Delayed autism diagnosis in Brazil reflects multilevel barriers spanning families,
providers, referral pathways, and health system organization.

e  Primary care played a limited role in early identification, while specialist-centered
pathways and regional inequalities contributed to prolonged diagnostic trajectories.

What are the implications of the main findings?

e  Earlier diagnosis may be improved by strengthening developmental surveillance,
referral coordination, and primary health care capacity.

e  Future Brazilian research should prioritize standardized reporting, implementation
studies, and broader geographic and equity-focused representation.

Abstract

Background/Objectives: Timely identification of autism spectrum disorder (ASD) is
essential for access to early intervention; however, diagnostic delay remains a persis-
tent challenge. Methods: This scoping review synthesized evidence from eight stud-
ies (>24,000 participants), most conducted in the Southeast region, on diagnostic path-
ways, screening practices, and barriers to ASD identification in Brazil, following PRISMA-
ScR guidelines. Results: Across studies, mean age at diagnosis frequently exceeded
48-60 months, while the interval between first caregiver concern and diagnosis ranged
from 24 to 36 months, with tertiary-care samples reporting diagnostic ages approaching
79 months. Diagnosis was predominantly specialist-driven, with limited involvement of
primary care providers (PCPs). Later identification was associated with reliance on the
public health system in a multinational analysis that included Brazil, while geographic
concentration of specialized services and socioeconomic inequalities were identified as
reported barriers across the included studies. Race/ethnicity was rarely reported. Delays
emerged from interacting multilevel barriers, including limited caregiver awareness, dis-
missal of parental concerns, inconsistent developmental surveillance, fragmented referral
pathways, and shortages of specialists. Structural inequities, particularly geographic dis-
parities and urban concentration of services, compounded these challenges. Conclusions:
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The evidence suggests delayed ASD diagnosis in Brazil reflects systemic gaps in care or-
ganization rather than isolated clinical factors. Strengthening PCP-based developmental
surveillance and improving referral coordination are key strategies to reduce preventable
delays and promote earlier access to intervention.

Keywords: autism spectrum disorder; diagnostic delay; early diagnosis; developmental
surveillance; primary care; autism screening; health system barriers; Brazil

1. Introduction

Timely identification of autism spectrum disorder (ASD) remains a major global public
health challenge. ASD is a neurodevelopmental condition characterized by persistent
difficulties in social communication and interaction, alongside restricted and repetitive
patterns of behavior or interests, according to the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition, Text Revision (DSM-5-TR) [1]. Screening tools such as the Modified
Checklist for Autism in Toddlers (M-CHAT) may support early identification, but diag-
nosis ultimately depends on comprehensive clinical evaluation. Clinical presentation is
heterogeneous, which may complicate early recognition within routine developmental
surveillance systems.

There is no global consensus on what constitutes a “late” ASD diagnosis. Definitions
vary across studies and health system contexts, and although pooled international estimates
suggest mean age at diagnosis commonly ranges from approximately 52 to 60 months,
the interval between first caregiver concern and confirmed diagnosis often remains pro-
longed [2—4]. Distinguishing age at diagnosis from diagnostic delay is therefore essential,
as reductions in mean age do not necessarily reflect shorter intervals between first concern
and diagnostic confirmation. Throughout this review, “early identification” refers broadly
to the process of recognizing children with possible ASD and facilitating timely referral
and diagnostic evaluation, whereas “diagnostic delay” refers specifically to the interval
until formal diagnostic confirmation.

Delayed diagnosis has important developmental and social consequences. Earlier
identification facilitates timely access to intervention during periods of rapid neurodevel-
opment, educational accommodations, and family support, whereas prolonged diagnostic
trajectories may delay access to appropriate services and exacerbate inequities in care [5,6].
International reviews have identified multilevel determinants of diagnostic timing, in-
cluding symptom severity, parental advocacy, socioeconomic status (SES), educational
attainment, and health system characteristics [7,8]. Evidence also suggests that sex- and
gender-related differences in presentation may affect recognition, while socioeconomic and
racial inequities may influence access to specialized assessment.

Brazil provides a distinctive context for examining these issues. As a middle-income
country with constitutionally guaranteed universal health coverage through the Unified
Health System [Sistema Unico de Satide (SUS)], Brazil formally provides nationwide ac-
cess to primary health care (PHC), developmental monitoring, and referral to specialized
services [9]. However, persistent regional and socioeconomic inequalities shape the dis-
tribution of PHC infrastructure and specialist services, which remain concentrated in the
South and Southeast [5,10-12]. Although international comparative analyses have not
found statistically significant differences in mean age at diagnosis between high-income
and low- and middle-income countries overall, such comparisons may obscure substantial
within-country disparities in a large and geographically diverse setting such as Brazil [2].
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Existing Brazilian reviews have addressed family burden after diagnosis and chal-
lenges related to the translation, validation, and implementation of diagnostic tools [12,13].
However, no prior review has simultaneously mapped the available evidence on age at
diagnosis, diagnostic delay, screening practices, referral pathways, and multilevel barriers
within the Brazilian context. The available literature is also methodologically heteroge-
neous, including cross-sectional surveys, administrative datasets, qualitative studies, and
small intervention studies, supporting the use of an exploratory scoping review to map the
current evidence base and identify knowledge gaps.

Accordingly, this review addressed three questions: (1) What evidence is available
in Brazil regarding early ASD identification, screening practices, diagnostic pathways,
and barriers to timely diagnosis? (2) Which tools, settings, populations, and outcomes
have been studied, and how are “diagnostic delay” and “missed opportunities” defined
across studies? (3) How do regional distribution, socioeconomic status, race/ethnicity,
and gender relate to reported patterns of diagnostic timing? By mapping the available
evidence, this exploratory scoping review aimed to characterize the current evidence base
on delayed ASD diagnosis and missed opportunities for early identification in Brazil,
identify knowledge gaps, and examine how diagnostic pathways and reported barriers
have been described across studies.

2. Materials and Methods
2.1. Study Design

This scoping review followed the methodological framework of Arksey and O’Malley [14],
further refined by Levac et al. [15], and was reported in accordance with PRISMA-ScR [16].
The objective was to map the available evidence on delayed diagnosis and missed oppor-
tunities for early autism spectrum disorder (ASD) identification in Brazilian children and
adolescents, with emphasis on regional, socioeconomic, and structural determinants, and
to identify knowledge gaps in the Brazilian literature. Before protocol development, we
searched the published literature for existing reviews on this topic but did not search protocol
registries (e.g., PROSPERO or OSF) for similar review protocols. A predefined protocol was
prospectively registered on the Open Science Framework (OSF; registration: gtbyj). Eligi-
bility criteria were defined using the Population—-Concept-Context (PCC) framework. The
population included children and adolescents (0-18 years) residing in Brazil. The concept
encompassed ASD screening practices, diagnostic pathways, age at first caregiver concern,
age at diagnosis, diagnostic delay, barriers to access, missed opportunities for early identi-
fication, and provider training. The context included Brazilian healthcare settings in both
the public Unified Health System (SUS) and private services across all regions. Consistent
with scoping review methodology, formal methodological quality assessment was not used to
exclude studjies.

2.2. Types of Evidence Sources

Eligible sources included quantitative observational studies (cross-sectional, cohort,
retrospective), qualitative and mixed-methods studies, and intervention studies related to
diagnostic pathways or provider training. The grey literature (theses and dissertations)
was also considered. Studies not conducted in Brazil, prevalence-only studies without
diagnostic pathway data, genetic or neurobiological studies, and intervention efficacy
trials unrelated to diagnosis were excluded. Review articles were excluded from evidence
synthesis but screened to identify additional primary studies and provide contextual
background. No date restrictions were applied. Articles in English, Portuguese, or Spanish
were included.
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2.3. Information Sources and Search Strategy

A comprehensive search was conducted in PubMed /MEDLINE, SciELO, LILACS (via
BVS) and Scopus. These databases were selected to prioritize international biomedical
coverage and the Brazilian/Latin American regional literature. Controlled vocabulary
(MeSH/DeCS) and free-text terms related to ASD diagnosis, screening, access to care,
and socioeconomic and racial inequalities were used. The equity-related concept block
was intentionally retained because regional, socioeconomic, and structural determinants
constituted a predefined component of the review question rather than a secondary post
hoc analysis. The resulting search therefore prioritized studies capable of informing both
diagnostic pathways and the equity-related dimensions specified in the review objectives.
The final search was conducted on 30 January 2026. Furthermore, an additional search of
the CAPES Theses and Dissertations Database was conducted using terms related to autism
spectrum disorder, diagnosis, early identification, screening, and Brazil. No additional
eligible studies were identified. Full strategies are provided in Supplementary Annex SI.

Records were exported to reference management software Zotero version 90.0.6, and
duplicates were removed. Titles and abstracts were screened independently by two re-
viewers (BTS, MEOH) using Rayyan, followed by full-text assessment. Disagreements
were resolved by consensus or third-reviewer adjudication. One additional study was
identified through citation searching. The selection process is shown in the PRISMA-ScR
flow diagram (Figure 1).
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Figure 1. PRISMA-ScR flow diagram of the study selection process.
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2.4. Data Charting (Data Extraction)

Data were extracted by two independent reviewers using a standardized Microsoft
Excel data extraction form. Extracted items included study characteristics, sample size, re-
gion, and participant characteristics (age, sex, socioeconomic indicators, parental education,
and race/ethnicity, when available). Clinical variables included age at first concern, age at
diagnosis, definition of diagnostic delay, screening tools, referral pathways, and diagnostic
setting. System-level variables included physician training, screening protocols, specialist
access, waiting times, and structural inequalities. Barriers were classified using a prede-
fined conceptual framework comprising family-, provider-, service/system-, structural-,
and cultural-level domains. Individual barriers were identified from the included studies
and assigned to these categories, with additional barriers incorporated when they emerged
during data extraction. Missed opportunities were operationally defined as points along
the diagnostic pathway where earlier screening, referral, or diagnostic evaluation could
reasonably have occurred but did not. Data extraction and barrier classification were
performed independently by two reviewers. Before full data extraction, both reviewers in-
dependently piloted the extraction form on two studies and refined the form by consensus.
Minor discrepancies were resolved through discussion during a consensus meeting, and
the final extracted dataset was reviewed by a third reviewer.

2.5. Risk of Bias Assessment

Although formal risk-of-bias assessment is not required for scoping reviews, method-
ological quality was descriptively appraised to support interpretation. Methodological
appraisal was conducted independently by two reviewers. Quantitative observational
studies were assessed using a predefined adapted Newcastle-Ottawa Scale (NOS), the
quasi-experimental study using ROBINS-I, and qualitative studies using the JBI Critical
Appraisal Checklist for Qualitative Research. Final assessments were concordant and
informed interpretation but were not used for study exclusion.

3. Results

The search strategy identified eight studies that met the eligibility criteria for inclusion
in this exploratory scoping review. Study characteristics are summarized in Table 1, and key
diagnostic timing and pathway data are presented in Table 2. Detailed study objectives and
eligibility criteria are provided in Supplementary Table S1, while extended methodological
appraisal and contextual data are available in Supplementary Tables S2-56.

Table 1. Characteristics of included studies.

Study Authors (Year) Design Population Sample Size (N)
1 Araripe et al. (2022) [17] Cross-sectional Caregivers 1200 (analytic: 927)
2 Girianelli et al. (2023) [5] Cross-sectional Children 23,657 (analytic: 22,483)
3 Montiel-Nava et al. (2024) [18]  Cross-sectional Caregivers 2520 (Brazil subsample: 1000)
4 Ribeiro et al. (2017) [19] Qualitative Caregivers 19 mothers (19 children)
5 Riccioppo et al. (2024) [20] Qualitative Caregivers 21 (analytic: 20)
6 Bonfim et al. (2020) [21] Qualitative Caregivers 9 relatives (8 children)
7 Bordini et al. (2015) [9] Pilot intervention PHC providers 29 (analytic: 22)
8 Augusto et al. (2025) [22] Retrospective clinical Children/adolescents 106 eligible (ASD: 37)
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Table 2. Diagnostic timing and pathways across included studies.
Age at Delay . . . .
Study Diagnosis (Months) Setting Region Diagnostic Care Pathway
1 NR NR Community National Specialist-based care
PHC and multiple entry
2 66.0 (SD 34.8) NR Specialty (public) National points; PHC associated
with earlier diagnosis
Brazil . .
3 47.3 (SD 30.5) 27.0 Specialty (multinational ~ ixed (generalist and
specialist)
sample)
Pediatrician — delayed
4 59.6 (SD 40.5) 36.0 Tertiary Southeast referral — specialist
diagnosis
. . Caregiver-led pathway
5 NR NR Community /specialty Southeast with delayed help-seeking
6 NR NR PHC /specialty Midwest School concern — ref.erral
— multiple consultations
. PHC suspicion — referral
7 NR NR PHC/specialty Southeast to CAPSi
. Specialist-driven
8 79.2 (SD 32.4) 49.3 Tertiary Southeast

(neurology predominant)

NR: Not Reported.

3.1. Study Characteristics

Of the eight included studies (Table 1), four were cross-sectional quantitative analyses,
three were qualitative studies, and one was a pilot intervention evaluating professional
training. Most studies were conducted in the Southeast region, although two large datasets
included all five Brazilian regions.

Sample sizes varied substantially, ranging from small qualitative samples (N = 9-21
caregivers) to large administrative datasets (N > 22,000 children from CAPSi services).
Across studies, samples were predominantly male (approximately 80-97%), broadly con-
sistent with established ASD sex distribution patterns; however, one study reported a
markedly higher male proportion (97.3%), which may reflect referral or selection bias in
addition to underlying sex differences in ASD presentation.

3.2. Methodological Appraisal

Overall, the included studies demonstrated moderate to high methodological quality
according to their respective appraisal tools. Girianelli et al. [5], based on a national
administrative dataset, demonstrated the strongest epidemiological reliability and the
lowest risk of selection bias among the observational studies. However, all cross-sectional
studies were inherently limited in their ability to support causal inference, and recall
bias was a concern in caregiver-based surveys. The qualitative studies were generally
of moderate to high methodological quality and provided valuable contextual insights
into diagnostic pathways, although transferability was limited by single-site or regional
recruitment. The pilot intervention study [9], appraised using ROBINS-I, demonstrated
improvements in provider knowledge but was limited by the absence of a control group
and long-term follow-up, resulting in moderate risk of bias. A summary is provided in
Supplementary Table S3 and Supplementary Annex SIIL
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3.3. Evidence on Early ASD Identification and Diagnostic Pathways
Age at Diagnosis and Diagnostic Delay

Mean age at diagnosis varied considerably across studies (Table 2 and Supplementary
Table S4). In a national CAPSi dataset [5], the mean age at diagnosis was 66 months
(5.5 years), with only 30.4% classified as early diagnoses (<48 months). In a Brazilian
subsample of a multinational survey [18], the mean age at diagnosis was 47.3 months
(~3.9 years), with a mean delay of 27 months between first caregiver concern and diagnosis.
Longer delays were observed in qualitative and tertiary-care studies. One study reported a
mean delay of 36 months between first caregiver concern and formal diagnosis [19], while
a recent retrospective clinical study [22] identified a mean diagnostic age of 79.2 months
(6.6 years), corresponding to an approximate delay of 49 months. Despite methodological
variation, the included studies reported delays in ASD diagnosis or diagnostic pathways,
although the magnitude and operational definitions varied across studies.

3.4. Referral Pathways and Health System Context

Diagnosis was predominantly specialist-driven, most commonly involving neurol-
ogists or psychiatrists, with minimal participation of PHC providers in initial diagnosis
(Table 2). In one multinational study that included a Brazilian subsample, reliance on the
public health system (SUS) was associated with later diagnosis in the overall regression
analysis [18]. Referral pathways were often complex and fragmented, typically involving
multiple steps such as school-based identification, repeated pediatric consultations, and
eventual referral to tertiary care. Qualitative data further highlighted patterns of repeated
consultations and geographic barriers, including travel to state capitals to access special-
ized services. The pilot training intervention [9] demonstrated improved ASD knowledge
among PHC providers and increased referral rates, representing the only included study
evaluating a primary care training intervention.

3.5. Barriers and Missed Opportunities

Barriers were identified across multiple levels and are detailed in Supplementary
Table S5. At the family level, these included normalization of early symptoms, financial
constraints, transportation difficulties, and caregiver burden. At the provider level, bar-
riers included dismissal of caregiver concerns, inadequate developmental surveillance,
limited ASD-specific training, and failure to apply screening tools. At the system level,
long waiting times, specialist shortages, absence of routine screening protocols, and frag-
mented care pathways were often reported. Several included studies described structural
inequities, while one national administrative study reported later diagnosis in the North
region [5]. Qualitative studies additionally described geographic barriers to accessing
specialist services.

The included studies described missed opportunities at multiple points along the diag-
nostic pathway, including failure to act on early caregiver concerns, absence of screening at
initial contact, delayed referral following clinical suspicion, and prolonged intervals before
specialist confirmation.

3.6. Characteristics of the Available Evidence
3.6.1. Evidence Characteristics: Tools, Settings, Populations, Outcomes, and Operational
Definitions

As summarized in Tables 1 and 2 and Supplementary Table 54, the included studies
investigated ASD diagnosis across community, PHC, specialty, tertiary, and mixed health-
care settings. Most studies involved public (SUS) services, although mixed public/private
settings were also represented. Study populations included children and adolescents
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with ASD, caregivers, and PHC providers. Physician involvement ranged from general
practitioners to neurologists and psychiatrists, with specialist-led diagnosis predominat-
ing. Sociodemographic variables examined across studies included sex, socioeconomic
indicators, and parental educational level. Sex was consistently reported, whereas so-
cioeconomic measures varied considerably, including household socioeconomic status,
municipal Human Development Index (HDI), caregiver employment, school type, and
parental education.

ASD diagnosis was most commonly based on established diagnostic frameworks,
including DSM-1V, DSM-5, DSM-5-based clinical diagnosis, and ICD-10 criteria (Supple-
mentary Table S1). Five of the eight included studies explicitly examined screening practices
or diagnostic pathways, whereas the remaining studies [5,17,18] focused primarily on di-
agnostic timing, service utilization, or caregiver experiences without detailing screening
pathways. When clinical tools were reported [19,22], they included the Autism Behavior
Checklist (ABC), Autism Screening Questionnaire (ASQ), Child Behavior Checklist (CBCL),
and the Brazilian Autism Trait Assessment (ATA); however, several studies did not specify
the screening or diagnostic instruments used. The principal outcomes investigated included
age at diagnosis, diagnostic delay, referral pathways, barriers to diagnosis and treatment
access, service utilization, provider training, and factors associated with diagnostic timing.
Referral pathways varied considerably and included PHC referral, spontaneous demand,
school-based referral, pediatric consultation, specialist assessment, CAPSi referral, and
caregiver-initiated help-seeking.

Definitions of diagnostic delay varied across studies. One study classified diagnosis
as early (<48 months) or late (>48 months), whereas others defined delay as the interval
between first caregiver concern and formal diagnosis. Several studies reported age at
diagnosis without applying an explicit operational definition of diagnostic delay. Across
studies, missed opportunities were identified at multiple points along the diagnostic path-
way, including dismissal of caregiver concerns, inadequate developmental surveillance,
failure to apply screening methods, delayed referral following clinical suspicion, multiple
consultations without ASD suspicion, prolonged waiting times for specialist assessment,
and delayed diagnostic confirmation. Several studies also identified limited implementa-
tion or failure to apply screening methods as provider- or system-level barriers, although
few explicitly described the screening instruments used.

3.7. Sociodemographic and Regional Findings
Regional Disparities

Evidence for regional differences in diagnostic timing was derived primarily from
one national administrative study [5], which reported later diagnosis in less-resourced
regions, particularly the North. Later diagnoses were observed in less-resourced regions,
while specialist services were described as being concentrated in urban centers. The same
national study also reported later diagnosis among children receiving care through the
public health system (SUS), although this association should be interpreted within the
context of that study design [5]. Qualitative studies further described geographic barriers
to diagnosis, including families travelling to state capitals to obtain specialist assessment
(Supplementary Table S4).

3.8. Sex and Gender

Evidence regarding the association between sex and diagnostic timing was limited
(Supplementary Table 54). In one included study, neither the sex of the autistic individual
nor caregiver educational level significantly predicted age at diagnosis [18]. However,
study participants were predominantly male (>80%) across the included studies, limiting
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assessment of sex-related differences. Girianelli et al. [5] also discussed greater perceived
barriers to accessing diagnostic services among caregivers of female preschool children
(Supplementary Table S5), suggesting that sex- and gender-related factors may influence
caregiver perceptions of access to diagnostic services, although evidence regarding sex
differences in diagnostic timing remains limited.

3.9. Socioeconomic Status, Parental Education, and Race/Ethnicity

Evidence regarding socioeconomic factors was limited and inconsistent across the
included studies (Supplementary Table 54). Study populations ranged from predominantly
middle- to high-socioeconomic-status families to cohorts largely receiving care through
the public health system (SUS) or enrolled in public schools. One national study found
no significant association between municipal Human Development Index (HDI) and early
diagnosis after multivariable analysis [5]. Information on parental educational level was
reported descriptively in some studies but was not consistently examined in relation to
diagnostic timing. Race and ethnicity were rarely reported. Only one included study ex-
tracted race/skin color data, but approximately 39% of records had missing information [5],
precluding meaningful analysis of racial and ethnic differences in diagnostic timing.

An appraisal of the certainty and limitations of the evidence is presented in Supple-
mentary Table 52 and Supplementary Annex SII.

4. Discussion
4.1. Magnitude of Diagnostic Delay: Brazilian Findings and International Context

Overall, the available evidence suggests that delayed ASD diagnosis in Brazil is in-
fluenced by multiple interacting factors, including prolonged diagnostic intervals, limited
implementation of early screening, concentration of specialists in urban centers, and re-
ported regional and socioeconomic inequities. Collectively, the available evidence points to
health system factors as important contributors to diagnostic delay, although the small and
heterogeneous evidence base limits definitive conclusions.

When integrated with prior Brazilian and international reviews [2,12,13], the present
review suggests that delayed ASD diagnosis in Brazil extends beyond issues of awareness
and reflects multilevel health system factors. A comparison between the present review
and previous reviews is provided in Supplementary Table S6. Framing diagnostic delay
through a “missed opportunities” perspective may provide a useful way of organizing
the available evidence and identifying priorities for future research and health system
improvement (Supplementary Table S5).

Across the included Brazilian studies, age at ASD diagnosis and diagnostic intervals
varied substantially, although all reported delays in diagnosis or prolonged diagnostic in-
tervals [5,18,19,22]. Population-based data suggested relatively earlier diagnoses, whereas
tertiary-care and qualitative samples reflected more pronounced delays, often accompanied
by prolonged intervals between first caregiver concern and formal diagnosis.

Consistent with international findings [2], the included Brazilian studies reported
substantial diagnostic delay. Tertiary-care samples generally showed longer delays than
population-based studies, suggesting that referral complexity and access to specialized
services may contribute to prolonged diagnostic pathways [22].

For comparison, a global meta-analysis reported a pooled mean age at ASD diagnosis
of 60.48 months, with estimates across countries ranging from 30.90 to 74.70 months [4].
While Brazilian estimates generally fall within this international range, findings from
tertiary-care samples tend to exceed pooled global averages, which may reflect more
complex referral pathways and delayed access to specialized services.
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Importantly, previous studies emphasize that reductions in mean age at diagnosis
do not necessarily reflect improvements in the interval between first caregiver concern
and confirmed diagnosis, which often remains prolonged. Although definitions of di-
agnostic delay vary across the literature [3], this lack of definitional clarity complicates
cross-country comparisons and underscores the importance of examining diagnostic tra-
jectories, particularly the interval between first concern and formal diagnosis, rather than
relying solely on mean age benchmarks. Consistent with the broader findings of Matos
et al. [2], the present review further highlights intra-country disparities within Brazil. These
observations indicate that, beyond national income classification, regional and structural
inequalities may play a particularly important role in shaping diagnostic trajectories within
heterogeneous contexts.

These findings suggest differences across levels of care and that delays may accumu-
late along the diagnostic pathway, particularly in cases requiring referral to specialized
services. The observed variability also likely reflects heterogeneity in access to care, service
organization, and referral processes across settings.

The persistence of extended intervals between first concern and diagnosis suggests
that delayed symptom recognition alone may not fully explain the prolonged diagnostic
intervals reported across studies and that health system factors may also contribute. Collec-
tively, these findings support considering diagnostic delay as a process involving multiple
stages of the diagnostic pathway.

Earlier reviews identified multilevel predictors of earlier ASD identification, many of
which were embedded within health system organization rather than clinical presentation
alone [7]. The present review extends this work by contextualizing these mechanisms
within the Brazilian health system and by mapping missed opportunities across the diag-
nostic pathway.

Similarly, an international systematic review reported that greater symptom severity,
stronger parental concern, and higher socioeconomic status were associated with earlier
ASD identification, whereas referral pathways and access to specialized services were less
consistently examined [8]. Similar determinants were described across the Brazilian studies
included in this review, particularly regarding symptom recognition, referral coordination,
and service organization.

Together, these findings suggest that many determinants of diagnostic timing de-
scribed internationally are also reported in Brazil, while highlighting the importance of
understanding how they operate within the Brazilian health system.

4.2. Structural and Regional Inequities Within Brazil

Previous Brazilian reviews have highlighted the concentration of wealth and health-
care resources in the South and Southeast regions [12] but have not consistently quantified
its impact on diagnostic timing. Regional disparities in diagnostic timing were primarily
identified in one national administrative study, while qualitative studies described geo-
graphic barriers consistent with unequal access to specialist services. Similar patterns have
been described in U.S. healthcare systems, where the “diagnostic odyssey” is prolonged
by reliance on subspecialty teams and extended waiting times [23]. Notably, in the United
States, the mean age at diagnosis continues to exceed 48 months despite the availability of
validated screening tools and early-intervention mandates, suggesting that delays may be
influenced not only by resource availability but also by how services are organized [23].

These findings suggest an important role of tertiary psychosocial centers in absorbing
neurodevelopmental diagnoses that may not have been identified or managed earlier
within PHC, particularly in less resourced regions where specialist access is centralized.
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The association between public health system utilization (SUS) and later diagnosis further
highlights inequities within Brazil’s health system.

This pattern aligns with broader epidemiological evidence showing that income
inequality in Brazil remains strongly associated with morbidity patterns across non-
communicable diseases, even after adjustment for healthcare access and socioeconomic
covariates [11]. Within this context, delayed ASD diagnosis may be better understood as
embedded within wider structural gradients rather than as an isolated clinical inefficiency.

Thus, while the earlier literature emphasized socioeconomic hardship and caregiver
burden [13], the included studies place these experiences within a broader context of
workforce shortages, long waiting times, and referral bureaucracy.

Previous analyses of CAPSi utilization have also reported marked regional variation
in specialized autism-related services and limitations in routinely collected race/skin color
data [10,24], supporting the regional disparities identified in the present review.

4.3. Screening, Referral Pathways, and Implementation Gaps

Sukiennik et al. [12] highlighted limitations in the translation, validation, and imple-
mentation of diagnostic and screening tools in Brazil. The included studies suggest that
an important bottleneck may lie not in the availability of screening instruments, but in
their routine integration into PHC practice. Although national guidelines recommend
early identification, developmental surveillance was inconsistently reported across the
included studies.

Across the included studies, reported barriers suggest that workforce training, referral
coordination, and health system organization remain important implementation challenges.

Comparable implementation challenges have also been observed internationally; in
U.S. community settings, awareness and screening initiatives increased referral rates but
did not consistently reduce age at confirmed diagnosis in the absence of coordinated
follow-up systems [25].

Qualitative evidence described by Gomes et al. [13] highlighted parental distress asso-
ciated with diagnostic delays, repeated consultations with multiple health professionals,
and difficulties in accessing services. The present review similarly identified relational and
communication barriers within Brazilian diagnostic pathways.

By mapping these events across the diagnostic trajectory, the proposed missed op-
portunity framework organizes provider- and system-level events described across the
included studies.

4.4. Primary Health Care as a Leverage Point

Several included studies highlighted PHC as an important component of the diag-
nostic pathway. Bordini et al. [9] demonstrated that brief training significantly increased
provider knowledge and referrals. Together, these findings suggest that PHC may represent
an important leverage point for improving earlier identification. Despite the central role
of PHC, ASD diagnosis remained predominantly specialist-driven, suggesting that oppor-
tunities for earlier identification within primary care may not yet be fully realized [18,19].
Strengthening developmental surveillance within PHC may represent one potential strat-
egy to reduce diagnostic delay. The included studies suggest that specialist scarcity alone
may not fully explain diagnostic delays and that structured support at the primary care
level may also be important.

Comparable implementation approaches have also been described internationally. A
recent U.S.-based scoping review of ASD diagnosis in PHC examined the feasibility of
primary care provider (PCP)-led diagnosis, demonstrating improved diagnostic agreement
and reduced wait times in selected contexts [26]. This review focused primarily on interven-
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tion implementation and provider-level outcomes rather than sociodemographic disparities.
The PHC intervention literature itself, however, remains limited to small-scale feasibility
models. In contrast, the present review places these findings within the broader context of
structural, regional, and socioeconomic factors described in the Brazilian literature.

4.5. Sex and Gender Considerations in Diagnostic Timing

The limited evidence available regarding sex differences in diagnostic timing should be
interpreted cautiously, particularly given the predominance of male participants across the
included studies and the potential underrepresentation of female presentations. Although
the Brazilian evidence was limited, these findings are consistent with the broader national
and international literature suggesting possible under-recognition of ASD in girls [27,28].

Recent Brazilian psychometric research has directly addressed concerns regarding
sex-related diagnostic blind spots. Noting that traditional ASD criteria were largely derived
from male-dominated samples, a recent study [27] developed screening instruments de-
signed to capture camouflaging behaviors and gender-related autistic traits. These findings
are consistent with concerns that traditional criteria may insufficiently capture female
presentations, potentially contributing to delayed or missed identification.

The international literature has similarly described sex-specific differences in symptom
presentation, including greater social camouflaging, subtler restricted interests, and higher
rates of internalizing symptoms in females, which may contribute to delayed or missed
recognition [28]. Qualitative accounts of late-diagnosed adult women further suggest that
gendered expectations and compensatory strategies may obscure early developmental
concerns from both families and clinicians. Together, these findings are consistent with the
broader literature suggesting that subtle or masked presentations may contribute to delayed
or missed identification across the lifespan. This area remains underexplored in Brazilian
child and adolescent research and represents an important priority for future investigation.

4.6. Reframing Diagnostic Delay: A Missed Opportunity Framework

One contribution of this review is the proposal of a structured missed opportunity
framework. Earlier reviews have described diagnostic delay primarily in descriptive terms
but have not systematically categorized where earlier identification could have occurred. By
distinguishing barriers across family, provider, service, structural, and governance levels,
the proposed framework provides a way of organizing the available evidence beyond
descriptions of delayed diagnosis alone.

This reframing is particularly relevant in the Brazilian context, where national child
health policies emphasize routine developmental surveillance and early identification,
rather than universal autism-specific screening [12]. Within the available literature, the
principal gap appears to be operational rather than normative, reflecting challenges in
implementation rather than policy design.

4.7. Limitations

Several limitations should be considered when interpreting the findings of this scoping
review. Importantly, many of these reflect not only methodological weaknesses within
individual studies but also broader structural gaps in the Brazilian research landscape on
ASD diagnosis.

First, despite a comprehensive search strategy, only eight heterogeneous studies met
the eligibility criteria for inclusion, highlighting the limited and geographically concen-
trated evidence base available for this topic in Brazil. Several conclusions, particularly
regarding regional differences in diagnostic timing, were informed primarily by a single na-
tional administrative dataset and should therefore be interpreted cautiously. As a result, the
findings may underrepresent diagnostic pathways in rural, remote, and under-resourced
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regions, where specialist scarcity and referral fragmentation may be more pronounced,
thereby constraining national-level generalizability.

Substantial methodological heterogeneity characterized the included studies, limiting
comparability and precluding quantitative synthesis. While such heterogeneity justifies
the use of a scoping review rather than a meta-analysis, it also highlights the absence of
standardized national metrics for monitoring diagnostic timing.

The predominance of cross-sectional and retrospective observational designs further
limits causal inference. Caregiver-reported data are subject to recall bias, tertiary-care
samples may overestimate delays due to referral filtering, and administrative datasets
may underestimate clinical complexity due to limited granularity. Together, these factors
restrict the ability to disentangle health system-related delays from those associated with
symptom complexity.

Data on race, ethnicity, gender, and intersectional inequities were sparse or inconsis-
tently reported. These gaps reflect broader patterns of underinvestment in equity-focused
neurodevelopmental research.

The scarcity of implementation studies examining the consistent application of screen-
ing protocols, referral coordination, and health system integration limits the ability to
evaluate scalable solutions. Consequently, although provider- and system-level barriers
were consistently described, the strength of evidence supporting specific intervention
pathways remains limited.

Limitations inherent to the scoping review design should also be acknowledged. This
review aimed to map the breadth and characteristics of available evidence rather than
to estimate pooled effect sizes. In addition, unpublished program evaluations and re-
gional health department data may not have been captured. Although the grey literature
was eligible and an additional search of the CAPES Theses and Dissertations Database
was conducted, no eligible studies were identified through this search, and other unpub-
lished Brazilian sources may still have been missed. Finally, because the electronic search
combined terms for diagnostic pathways with equity-related terms using AND, studies
addressing diagnostic delay, screening, or referral pathways that did not explicitly report
equity-related concepts in searchable fields may not have been retrieved.

Taken together, these limitations indicate that the findings of this review should
be interpreted as mapping patterns reported across the available literature rather than
supporting definitive conclusions about diagnostic pathways at the national level. At the
same time, the fragmentation, geographic concentration, and methodological variability
of the evidence base highlight important gaps in research on early ASD identification in
Brazil. These findings also point to the need for more standardized, longitudinal, and
equity-sensitive research to better understand diagnostic pathways and inform future
health system improvements.

4.8. Future Research Directions

The findings of this exploratory scoping review highlight several priorities for future
research on ASD identification in Brazil. First, there is a need for larger, methodologically
standardized studies with broader geographic representation, particularly in the North,
Northeast, and other underrepresented regions. Nationally comparable measures of age at
diagnosis, diagnostic delay, and referral pathways would facilitate more robust monitoring
of diagnostic practices over time.

Second, implementation research is needed to evaluate strategies for integrating
developmental surveillance and ASD screening into routine PHC. Although national
guidelines recommend early identification, few studies have examined the real-world
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implementation, acceptability, and effectiveness of screening and referral pathways within
the Brazilian health system.

Third, prospective longitudinal studies following children from first caregiver concern
through diagnostic confirmation would improve understanding of where delays accumu-
late along the diagnostic pathway and help distinguish family-, provider-, and system-level
contributors to delayed diagnosis.

Finally, future research should prioritize equity-sensitive approaches by consistently
reporting race and ethnicity, socioeconomic indicators, parental education, and geographic
characteristics. Greater attention to underserved populations, female presentations of ASD,
and regional differences in service organization will be essential to better understand and
reduce disparities in timely identification.

5. Conclusions

This exploratory scoping review mapped the available evidence on delayed ASD
diagnosis and missed opportunities for early autism identification in Brazil. Although the
included studies varied substantially in design, setting, and methodological quality, they
consistently described prolonged diagnostic pathways and multiple reported barriers to
timely diagnosis. Building on the available evidence, the proposed missed opportunity
framework provides a way of organizing reported barriers across different stages of the
diagnostic pathway and may help guide future research and implementation efforts.

Collectively, the included studies suggest that strengthening PHC, developmental
surveillance, and referral coordination may represent promising areas for future investiga-
tion and service improvement.

Overall, this review highlights important knowledge gaps regarding diagnostic path-
ways and early ASD identification in Brazil. Future research, particularly studies using
standardized methods and broader geographic representation, will be essential to better
understand diagnostic pathways and diagnostic delay and inform evidence-based policy
and practice.

Supplementary Materials: The following supporting information can be downloaded at https:
/ /www.mdpi.com/article/10.3390/children13081082/s1, Supplementary Annex SI: Complete Elec-
tronic Search Strategy; Supplementary Annex SII: Exploratory appraisal of evidence strength; Sup-
plementary Annex SIII: Narrative Summary of Methodological Appraisal; Supplementary Table S1:
Detailed study objectives, inclusion criteria, and diagnostic frameworks of included studies; Supple-
mentary Table S2: Exploratory evidence strength profile; Supplementary Table S3: Methodological
appraisal of included studies; Supplementary Table S4: Quantitative and contextual diagnostic data
across included studies; Supplementary Table S5: Mapped barriers and missed opportunities in the
ASD diagnostic pathway; Supplementary Table S6: Comparative characteristics of reviews related to
autism. References [29-31] are cited in the supplementary materials.

Author Contributions: Conceptualization, B.T.S. and M.L.C.; methodology, B.T.S., M.E.O.H., V.E. and
M.L.C,; formal analysis, M.E.O.H., M.G.C.d.F. and T.S.B; investigation, B.T.S.,, M.E.O.H., M.G.C.d.E.
and M.L.C.; data curation, M.G.C.d.F,, T.S.B. and M.L.C.; visualization, B.T.S., T.S.B. and M.L.C.;
writing—original draft preparation, B.T.S., M.E.O.H., M.G.C.d.F. and M.L.C.; writing—review and
editing, B.T.S., T.S.B., V.F. and M.L.C.; supervision, M.L.C.; project administration, M.L.C.; funding
acquisition, M.L.C.; validation, M.L.C. All authors have read and agreed to the published version of
the manuscript.

Funding: This study was financed in part by the Coordenacao de Aperfeicoamento de Pessoal de
Nivel Superior, Brazil (CAPES)—Finance Code 001. This study also received partial financial support
from a project approved by Conselho Estadual dos Direitos da Crianga e do Adolescente (CEDECA),
funded through tax incentive programs, via Fundo Estadual para Infancia e Adolescéncia (FIA-PR)
from Parand, Brazil.

https://doi.org/10.3390/children13081082


https://www.mdpi.com/article/10.3390/children13081082/s1
https://www.mdpi.com/article/10.3390/children13081082/s1
https://doi.org/10.3390/children13081082

Children 2026, 13, 1082 15 of 16

Institutional Review Board Statement: Not applicable. This study analyzed previously published
studies in the literature and did not involve human participants or animals.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are included in the article and
Supplementary Materials.

Acknowledgments: The authors gratefully acknowledge the institutional support of the Instituto de
Pesquisa Pelé Pequeno Principe and the Associacao Hospitalar de Protecdo a Infancia Raul Carneiro.
During preparation of this manuscript, Al-assisted tools were used for language refinement and to
support the design of the graphical abstract. The authors reviewed and edited all outputs and take
full responsibility for the content of this publication.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.  American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders; DSM-5-TR; American Psychiatric
Association Publishing: Washington, DC, USA, 2022.

2. Matos, M.B,; Bara, T.S.; Cordeiro, M.L. Autism Spectrum Disorder Diagnoses: A Comparison of Countries with Different Income
Levels. Clin. Epidemiol. 2022, 14, 959-969. [CrossRef] [PubMed]

3. Russell, A.S.; McFayden, T.C.; McAllister, M.; Liles, K.; Bittner, S.; Strang, J.E,; Harrop, C. Who, When, Where, and Why: A
Systematic Review of “Late Diagnosis” in Autism. Autism Res. 2025, 18, 22-36. [CrossRef] [PubMed]

4. van 't Hof, M,; Tisseur, C.; van Berckelear-Onnes, I.; van Nieuwenhuyzen, A.; Daniels, A.M.; Deen, M.; Hoek, H-W.; Ester, W.A.
Age at Autism Spectrum Disorder Diagnosis: A Systematic Review and Meta-Analysis from 2012 to 2019. Autism 2021, 25,
862-873. [CrossRef] [PubMed]

5. Girianelli, V.R.; Tomazelli, J.; da Silva, CM.EP.; Fernandes, C.S. Early Diagnosis of Autism and Other Developmental Disorders,
Brazil, 2013-2019/ Diagnéstico Precoce Do Autismo e Outros Transtornos Do Desenvolvimento, Brasil, 2013-2019. Rev. Saiide
Piiblica Online 2023, 57, 21. [CrossRef] [PubMed]

6. Zwaigenbaum, L.; Bauman, M.L.; Stone, W.L.; Yirmiya, N.; Estes, A.; Hansen, R.L.; McPartland, ].C.; Natowicz, M.R.; Choueiri, R ;
Fein, D.; et al. Early Identification of Autism Spectrum Disorder: Recommendations for Practice and Research. Pediatrics 2015,
136, 510-540. [CrossRef] [PubMed]

7.  Daniels, A.M.; Mandell, D.S. Explaining Differences in Age at Autism Spectrum Disorder Diagnosis: A Critical Review. Autism
2014, 18, 583-597. [CrossRef] [PubMed]

8. Loubersac, J.; Michelon, C.; Ferrando, L.; Picot, M.C.; Baghdadli, A. Predictors of an Earlier Diagnosis of Autism Spectrum
Disorder in Children and Adolescents: A Systematic Review (1987-2017). Eur. Child Adolesc. Psychiatry 2023, 32, 375-393.
[CrossRef] [PubMed]

9. Bordini, D.; Lowenthal, R.; Gadelha, A.; de Araujo Filho, G.M.; Mari, J.d.J.; Paula, C.S. Impact of Training in Autism for Primary
Care Providers: A Pilot Study. Braz. . Psychiatry 2015, 37, 63—66. [CrossRef] [PubMed]

10. Ceballos, G.Y.; Paula, C.S.; Ribeiro, E.L.; Santos, D.N. Child and Adolescent Psychosocial Care Center Service Use Profile in Brazil:
2008 to 2012. Braz. ]. Psychiatry 2019, 41, 138-147. [CrossRef] [PubMed]

11. Gaspar, R.S.; Rossi, L.; Hone, T.; Dornelles, A.Z. Income Inequality and Non-Communicable Disease Mortality and Morbidity in
Brazil States: A Longitudinal Analysis 2002—-2017. Lancet Reg. Health Am. 2021, 2, 100042. [CrossRef] [PubMed]

12.  Sukiennik, R.; Marchezan, J.; Scornavacca, F. Challenges on Diagnoses and Assessments Related to Autism Spectrum Disorder in
Brazil: A Systematic Review. Front. Neurol. 2022, 12, 598073. [CrossRef] [PubMed]

13.  Gomes, PT.M.; Lima, L.H.L.; Bueno, M.K.G.; Aratjo, L.A.; Souza, N.M. Autism in Brazil: A systematic review of family challenges
and coping strategies. J. Pediatr. 2015, 91, 111-121. [CrossRef] [PubMed]

14. Arksey, H.; O'Malley, L. Scoping Studies: Towards a Methodological Framework. Int. |. Soc. Res. Methodol. 2005, 8, 19-32.
[CrossRef]

15. Levac, D.; Colquhoun, H.; O’Brien, K.K. Scoping Studies: Advancing the Methodology. Implement. Sci. 2010, 5, 69. [CrossRef]
[PubMed]

16. Tricco, A.C,; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.].; Horsley, T.; Weeks, L.;
et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann. Intern. Med. 2018, 169, 467-473.
[CrossRef] [PubMed]

17.  Araripe, B.; Montiel-Nava, C.; Bordini, D.; Cunha, G.R.; Garrido, G.; Cukier, S.; Garcia, R.; Rosoli, A.; Valdez, D.; Caetano, S.C.;

et al. Profile of Service Use and Barriers to Access to Care among Brazilian Children and Adolescents with Autism Spectrum
Disorders. Brain Sci. 2022, 12, 1421. [CrossRef] [PubMed]

https://doi.org/10.3390/children13081082


https://doi.org/10.2147/CLEP.S373186
https://www.ncbi.nlm.nih.gov/pubmed/35992506
https://doi.org/10.1002/aur.3278
https://www.ncbi.nlm.nih.gov/pubmed/39579014
https://doi.org/10.1177/1362361320971107
https://www.ncbi.nlm.nih.gov/pubmed/33213190
https://doi.org/10.11606/s1518-8787.2023057004710
https://www.ncbi.nlm.nih.gov/pubmed/37075404
https://doi.org/10.1542/peds.2014-3667C
https://www.ncbi.nlm.nih.gov/pubmed/26430168
https://doi.org/10.1177/1362361313480277
https://www.ncbi.nlm.nih.gov/pubmed/23787411
https://doi.org/10.1007/s00787-021-01792-9
https://www.ncbi.nlm.nih.gov/pubmed/33909143
https://doi.org/10.1590/1516-4446-2014-1367
https://www.ncbi.nlm.nih.gov/pubmed/25372058
https://doi.org/10.1590/1516-4446-2018-0011
https://www.ncbi.nlm.nih.gov/pubmed/30540024
https://doi.org/10.1016/j.lana.2021.100042
https://www.ncbi.nlm.nih.gov/pubmed/36779037
https://doi.org/10.3389/fneur.2021.598073
https://www.ncbi.nlm.nih.gov/pubmed/35126275
https://doi.org/10.1016/j.jped.2014.08.009
https://www.ncbi.nlm.nih.gov/pubmed/25499896
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1186/1748-5908-5-69
https://www.ncbi.nlm.nih.gov/pubmed/20854677
https://doi.org/10.7326/M18-0850
https://www.ncbi.nlm.nih.gov/pubmed/30178033
https://doi.org/10.3390/brainsci12101421
https://www.ncbi.nlm.nih.gov/pubmed/36291354
https://doi.org/10.3390/children13081082

Children 2026, 13, 1082 16 of 16

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Montiel-Nava, C.; Montenegro, M.C.; Ramirez, A.C.; Valdez, D.; Rosoli, A.; Garcia, R.; Garrido, G.; Cukier, S.; Rattazzi, A.; Paula,
C.S. Age of Autism Diagnosis in Latin American and Caribbean Countries. Autism Int. . Res. Pract. 2024, 28, 58-72. [CrossRef]
[PubMed]

Ribeiro, S.H.; de Paula, C.S.; Bordini, D.; Mari, J.J.; Caetano, S.C. Barriers to Early Identification of Autism in Brazil. Braz. J.
Psychiatry 2017, 39, 352-354. [CrossRef] [PubMed]

Riccioppo, M.R.P.L. Experiences of Family Caregivers of Children with Autism Spectrum Disorder and Social Support: Subsidies
for Care. Doctoral Dissertation, Universidade de Sao Paulo, Sao Paulo, Brazil, 2023.

Bonfim, T.d.A.; Giacon-Arruda, B.C.C.; Hermes-Uliana, C.; Galera, S.A.F.; Marcheti, M.A. Family experiences in discovering
Autism Spectrum Disorder: Implications for family nursing. Rev. Bras. Enferm. 2020, 73, €20190489. [CrossRef]

Augusto, ].A.d.O.; Caravieri, C.K.; Arduini, R.G.; Brunoni, D.; Ciasca, S.M.; Teixeira, M.C.T.V. Delayed Diagnosis in Children
with Autism Spectrum Disorder or Intellectual Disability. Dement. Neuropsychol. 2025, 19, €20240279. [CrossRef] [PubMed]
Gordon-Lipkin, E.; Foster, J.; Peacock, G. Whittling Down the Wait Time: Exploring Models to Minimize the Delay from Initial
Concern to Diagnosis and Treatment of Autism Spectrum Disorder. Pediatr. Clin. N. Am. 2016, 63, 851-859. [CrossRef] [PubMed]
Messias, M.P; Silva, E.d.M.E.; de Andrade, M.H.; Cavallo, I.C.C.; Galvao, L.P; Périco, C.d.A.M.; Torales, J.; Ventriglio, A.;
Castaldelli-Maia, ].M.; Martins-da-Silva, A.S. Clinico-Epidemiological Profile of Patients at Children’s Psychosocial Care Centers
in Sao Bernardo Do Campo: A Cross-Sectional Study. Sao Paulo Med. ]. Rev. Paul. Med. 2022, 140, 781-786. [CrossRef]

Daniels, A.M.; Halladay, A.K.; Shih, A.; Elder, L.M.; Dawson, G. Approaches to Enhancing the Early Detection of Autism
Spectrum Disorders: A Systematic Review of the Literature. J. Am. Acad. Child Adolesc. Psychiatry 2014, 53, 141-152. [CrossRef]
Johnson, N.L; Fial, A.; Van Hecke, A.V.; Whitmore, K.; Meyer, K.; Pena, S.; Carlson, M.; Koth, K.A. A Scoping Review of Diagnosis
of Autism Spectrum Disorder in Primary Care. J. Pediatr. Health Care 2023, 37, 519-527. [CrossRef]

do Nascimento Marques, L.; Murray, C.; Fortaleza, L.; Landeira-Fernandez, J.; Anunciagao, L. Psychometric Evaluation of Two
Adult Autism Screening Tools in Brazil. Autism Res. Off. ]. Int. Soc. Autism Res. 2025, 18, 1840-1850. [CrossRef] [PubMed]
Green, RM.; Travers, A.M.; Howe, Y.; McDougle, C.J]. Women and Autism Spectrum Disorder: Diagnosis and Implications for
Treatment of Adolescents and Adults. Curr. Psychiatry Rep. 2019, 21, 22. [CrossRef] [PubMed]

Blanchard, L.; Ray, S.; Law, C. Modifications to the Newcastle-Ottawa Scale for Cross-Sectional Studies. In The Effectiveness,
Cost-Effectiveness and Policy Processes of Regulatory, Voluntary and Partnership Policies to Improve Food Environments: An Evidence
Synthesis; Public Health Research; National Institute for Health and Care Research: Southampton, UK, 2024; Volume 12(8).
Lockwood, C.; Munn, Z.; Porritt, K. Qualitative Research Synthesis: Methodological Guidance for Systematic Reviewers Utilizing
Meta-Aggregation. Int. ]. Evid. Based Healthc. 2015, 13, 179-187. [CrossRef] [PubMed]

Sterne, ].A.C.; Hernan, M. A ; Reeves, B.C.; Savovi¢, J.; Berkman, N.D.; Viswanathan, M.; Henry, D.; Altman, D.G.; Ansari, M.T,;
Boutron, I; et al. ROBINS-I: A Tool for Assessing Risk of Bias in Non-Randomised Studies of Interventions. BM]J 2016, 355, i4919.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/children13081082


https://doi.org/10.1177/13623613221147345
https://www.ncbi.nlm.nih.gov/pubmed/36602228
https://doi.org/10.1590/1516-4446-2016-2141
https://www.ncbi.nlm.nih.gov/pubmed/28977067
https://doi.org/10.1590/0034-7167-2019-0489
https://doi.org/10.1590/1980-5764-DN-2024-0279
https://www.ncbi.nlm.nih.gov/pubmed/40860506
https://doi.org/10.1016/j.pcl.2016.06.007
https://www.ncbi.nlm.nih.gov/pubmed/27565363
https://doi.org/10.1590/1516-3180.2021.0577.R1.17022022
https://doi.org/10.1016/j.jaac.2013.11.002
https://doi.org/10.1016/j.pedhc.2023.04.003
https://doi.org/10.1002/aur.70089
https://www.ncbi.nlm.nih.gov/pubmed/40686440
https://doi.org/10.1007/s11920-019-1006-3
https://www.ncbi.nlm.nih.gov/pubmed/30852705
https://doi.org/10.1097/XEB.0000000000000062
https://www.ncbi.nlm.nih.gov/pubmed/26262565
https://doi.org/10.1136/bmj.i4919
https://www.ncbi.nlm.nih.gov/pubmed/27733354
https://doi.org/10.3390/children13081082

	Introduction 
	Materials and Methods 
	Study Design 
	Types of Evidence Sources 
	Information Sources and Search Strategy 
	Data Charting (Data Extraction) 
	Risk of Bias Assessment 

	Results 
	Study Characteristics 
	Methodological Appraisal 
	Evidence on Early ASD Identification and Diagnostic Pathways 
	Referral Pathways and Health System Context 
	Barriers and Missed Opportunities 
	Characteristics of the Available Evidence 
	Evidence Characteristics: Tools, Settings, Populations, Outcomes, and Operational 

	Sociodemographic and Regional Findings 
	Sex and Gender 
	Socioeconomic Status, Parental Education, and Race/Ethnicity 

	Discussion 
	Magnitude of Diagnostic Delay: Brazilian Findings and International Context 
	Structural and Regional Inequities Within Brazil 
	Screening, Referral Pathways, and Implementation Gaps 
	Primary Health Care as a Leverage Point 
	Sex and Gender Considerations in Diagnostic Timing 
	Reframing Diagnostic Delay: A Missed Opportunity Framework 
	Limitations 
	Future Research Directions 

	Conclusions 
	References

