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Abstract

Problem/Condition: Autism spectrum disorder (ASD). Altmetric:

' B News (446)
Period Covered: 2022. 3511 Blogs (11)
X (150)

. Facebook (6)

Description of System: The Autism and Developmental Disabilities Monitoring Network is an Reddit (1)
active surveillance program that estimates prevalence and characteristics of ASD and monitors Video (1)
Bluesky (169)

timing of ASD identification among children aged 4 and 8 years. In 2022, a total of 16 sites

(located in Arizona, Arkansas, California, Georgia, Indiana, Maryland, Minnesota, Missouri, New

Jersey, Pennsylvania, Puerto Rico, Tennessee, Texas [two sites: Austin and Laredo], Utah, and

Wisconsin) conducted surveillance for ASD among children aged 4 and 8 years and suspected T»

ASD among children aged 4 years. Surveillance included children who lived in the surveillance

area at any time during 2022. Children were classified as having ASD if they ever received 1) an 0  Total citations
ASD diagnostic statement in a comprehensive developmental evaluation, 2) autism special 0 Recentcitations
education eligibility, or 3) an ASD /International Classification of Diseases, Ninth Revision (ICD-9)
code in the 299 range or International Classification of Diseases, Tenth Revision (ICD-10) code of
F84.0, F84.3, F84.5, F84.8, or F84.9. Children aged 4 years were classified as having suspected
ASD if they did not meet the case definition for ASD but had an evaluator’s suspicion of ASD

documented in a comprehensive developmental evaluation. Figures

n/a Field Citation Ratio
n/a Relative Citation Ratio

Results: Among children aged 8 years in 2022, ASD prevalence was 32.2 per 1,000 children (one Figure 1
in 31) across the 16 sites, ranging from 9.7 in Texas (Laredo) to 53.1 in California. The overall
observed prevalence estimate was similar to estimates calculated using Bayesian hierarchical and Figure 2

random effects models. ASD was 3.4 times as prevalent among boys (49.2) than girls (14.3).
Figure 3
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Overall, ASD prevalence was lower among non-Hispanic White (White) children (27.7) than Figure 4
among Asian or Pacific Islander (A/PI) (38.2), American Indian or Alaska Native (Al/AN) (37.5),

non-Hispanic Black or African American (Black) (36.6), Hispanic or Latino (Hispanic) (33.0), and Figure 5
multiracial children (31.9). No association was observed between ASD prevalence and

neighborhood median household income (MHI) at 11 sites; higher ASD prevalence was associated Figure 6
with lower neighborhood MHI at five sites.

Record abstraction was completed for 15 of the 16 sites for 8,613 children aged 8 years who met

the ASD case definition. Of these 8,613 children, 68.4% had a documented diagnostic statement Tables
of ASD, 67.3% had a documented autism special education eligibility, and 68.9% had a Table 1
documented ASD ICD-9 or ICD-10 code. All three elements of the ASD case definition were

present for 34.6% of children aged 8 years with ASD. Table 2
Among 5,292 (61.4% of 8,613) children aged 8 years with ASD with information on cognitive Table 3
ability, 39.6% were classified as having an intellectual disability. Intellectual disability was

present among 52.8% of Black, 50.0% of Al/AN, 43.9% of A/PI, 38.8% of Hispanic, 32.7% of Table 4
White, and 31.2% of multiracial children with ASD. The median age of earliest known ASD

diagnosis was 47 months and ranged from 36 months in California to 69.5 months in Texas Table 5

(Laredo).

Cumulative incidence of ASD diagnosis or eligibility by age 48 months was higher among children
born in 2018 (aged 4 years in 2022) than children born in 2014 (aged 8 years in 2022) at 13 of
the 15 sites that were able to abstract records. Overall cumulative incidence of ASD diagnosis or Article PDF
eligibility by age 48 months was 1.7 times as high among those born in 2018 compared with

those born in 2014 and ranged from 1.4 times as high in Arizona and Georgia to 3.1 times as high

in Puerto Rico. Among children aged 4 years, for every 10 children meeting the case definition of

ASD, one child met the definition of suspected ASD.

Children with ASD who were born in 2018 had more evaluations and identification during ages
O-4 years than children with ASD who were born in 2014 during the 0-4 years age window, with
an interruption in the pattern in early 2020 coinciding with onset of the COVID-19 pandemic.

Overall, 66.5% of children aged 8 years with ASD had a documented autism test. Use of autism
tests varied widely across sites: 24.7% (New Jersey) to 93.5% (Puerto Rico) of children aged 8
years with ASD had a documented autism test in their records. The most common tests
documented for children aged 8 years were the Autism Diagnostic Observation Schedule, Autism
Spectrum Rating Scales, Childhood Autism Rating Scale, Gilliam Autism Rating Scale, and Social
Responsiveness Scale.

Interpretation: Prevalence of ASD among children aged 8 years was higher in 2022 than previous
years. ASD prevalence was higher among A/PI, Black, and Hispanic children aged 8 years than
White children aged 8 years, continuing a pattern first observed in 2020. A/PI, Black, and

Hispanic children aged 8 years with ASD were also more likely than White or multiracial children
with ASD to have a co-occurring intellectual disability. Identification by age 48 months was higher
among children born in 2018 compared with children born in 2014, suggesting increased early
identification consistent with historical patterns.

Public Health Action: Increased identification of autism, particularly among very young children
and previously underidentified groups, underscores the increased demand and ongoing need for
enhanced planning to provide equitable diagnostic, treatment, and support services for all
children with ASD. The substantial variability in ASD identification across sites suggests
opportunities to identify and implement successful strategies and practices in communities to
ensure all children with ASD reach their potential.
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Introduction

Autism spectrum disorder (ASD) is a developmental disability characterized by difficulties with social interaction or communication and
the presence of restricted interests or repetitive behaviors. ASD is recognized as a heterogenous condition with wide variation in the
type and severity of signs, symptoms, and levels of support needed among persons with ASD (1). In addition to developmental
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surveillance, the American Academy of Pediatrics recommends that pediatric care providers screen all children for ASD at ages 18 and
24 months (2,3). Additional screening might be needed if a child is at high risk for ASD or if signs and symptoms are present. Early
identification of ASD can help children receive services and supports they might need for their development and to improve long-term
outcomes (4).

The Autism and Developmental Disabilities Monitoring (ADDM) Network has reported biennial ASD estimates among children aged 8
years since 2000. Prevalence increased from one in 150 in 2000 (5) to one in 36 in 2020 (6), and demographic patterns in ASD
identification changed. Before 2016, the highest ASD prevalence was observed among White children and in children from
neighborhoods with higher socioeconomic status (SES) (7). In 2020, higher ASD prevalence was observed for the first time among
historically underserved groups including non-Hispanic Black and Hispanic children, and an association between ASD prevalence and
SES (measured by median household income [MHI] tertile) was not present in the majority of sites (6).

The ADDM Network began tracking ASD among children aged 4 years in 2010 as an indicator of early identification of ASD (8).
Although prevalence has been lower among children aged 4 years than aged 8 years in each reporting year, comparing cumulative
incidence of identification by age 48 months has consistently indicated higher rates of ASD identification in younger cohorts (i.e.,
children born more recently) (9-11). A report that presented data collected in 2020 found interruptions to early identification during the
onset of the COVID-19 pandemic (11).

This report includes data from the expansion of the ADDM Network to 16 communities across the United States monitoring children
aged 4 and 8 years with ASD in 2022. The ADDM Network began its sixth funding cycle in January 2023 with 11 sites; five additional
sites were able to join in April because of 2023 Consolidated Appropriations Act (12) funds for expansion.

This report describes prevalence and characteristics of children with ASD as well as patterns in early ASD identification. These data can
be used by communities to monitor trends, anticipate and understand service needs, and support efforts to ensure early and equitable
identification of children with ASD.
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Methods

Surveillance Sites and Procedures

ADDM Network sites in Arizona, Arkansas, California, Georgia, Indiana, Maryland, Minnesota, Missouri, New Jersey, Pennsylvania,
Puerto Rico, Tennessee, Texas (two sites: Austin and Laredo), Utah, and Wisconsin selected a geographic area of their state to conduct
surveillance of ASD among children aged 4 and 8 years and surveillance of suspected ASD among children aged 4 years in 2022. All
sites functioned as public health authorities under the Health Insurance Portability and Accountability Act of 1996 Privacy Rule and met
applicable local institutional review board, privacy, and confidentiality requirements under 45 CFR Part 46. Sites also functioned as
authorized representatives of Individuals with Disabilities Education Act (IDEA) agencies to access education records under Family
Education Rights and Privacy Act and IDEA consistent with 34 CFR Section 99.35.

Case Ascertainment and Surveillance Case Definition

Surveillance was conducted using the same surveillance methods and case definitions used in 2018 and 2020 (6,13). To identify
children with ASD, site personnel requested and linked records from health sources and education sources. All sites participating in
2022 had access to health and education records (Table 1). International Classification of Diseases (ICD), Ninth Revision (ICD-9) or ICD-
10 developmental disability diagnosis codes were requested from health sources, which included service providers conducting
developmental evaluations and state administrative programs. California, Pennsylvania, Puerto Rico, Utah, and Wisconsin had access to
state-funded disability services programs or Medicaid claims data. Special education eligibility data were requested from education
sources. Thirteen sites had data agreements in place with education sources covering 100% of their study areas; three sites had
agreements with education data sources covering <100% (Georgia [97.3%], Missouri [68.0%], and Texas [Laredo] [99.7%)]). California,
Maryland, New Jersey, Pennsylvania, Puerto Rico, Utah, and Wisconsin had access to IDEA Part C early intervention data. Certain data
sources (e.g., Medicaid) are administrative in nature and did not have physical or electronic records such as developmental evaluations
available for review. Indiana had access only to special education eligibility category data from its educational source and ICD codes
from its medical source. Therefore, Indiana was not included in analyses or visualizations of elements of the ASD case definition
because information about ASD diagnostic statements was not available.

For this report, children aged 8 years (born in 2014) or aged 4 years (born in 2018) met the surveillance ASD case definition if they
lived in the surveillance area at any time in 2022 and they received 1) an ASD diagnostic statement in a comprehensive developmental
evaluation, 2) autism special education eligibility, or 3) an ASD ICD-9 code in the 299 range or ICD-10 code of F84.0, F84.3, F84.5,
F84.8, or F84.9. Children aged 4 years were classified as having suspected ASD if they did not meet the criteria for ASD but had an



evaluator’s suspicion of ASD documented in a comprehensive developmental evaluation. Additional demographic information,
comprehensive developmental evaluations, individualized education programs (IEPs), scores from intelligence quotient (IQ)
assessments, and presence of ASD diagnostic tests and assessment tools (tests) were collected from records for children.

Additional Data Sources and Variable Definitions

The numbers of children aged 4 and 8 years living in each surveillance area were obtained from the U.S. Census Bureau Vintage 2022
county-level single-year-of-age postcensal population estimates for 2022 (https://www.census.gov/programs-
surveys/popest/technical-documentation/methodology.html [1). Surveillance areas at four sites (Arizona, California, Minnesota, and
Texas [Austin]) were partial counties and were defined using census tracts. For these sites, postcensal population estimates were
adjusted using American Community Survey (ACS) estimates of included census tracts (14). Full details are available (Supplementary
Methods 1 and Supplementary Table 1, https://stacks.cdc.gov/view/cdc/177099%#tabs-3).

When information on race and ethnicity or sex was missing from records, birth certificate data were used if available. Co-occurring
intellectual disability was defined as an |Q score of <70 or an examiner’s statement of intellectual disability on the child’s most recent
|Q test. Evaluation by age 36 months was calculated using the earliest recorded developmental evaluation for each child. Earliest age at
identification was defined as the child’s age in months at first recorded ASD diagnosis or special education eligibility (identification ages
for children with only an ICD code were not available). Children were linked at the census tract level to socioeconomic indicators of
neighborhood MHI from the 2022 ACS 5-year estimates (14) and CDC's social vulnerability index (SVI) (15).

Analytic Methods

ASD prevalence among children aged 8 years was calculated as the number of children who met the ASD surveillance case definition
per 1,000 children of that age living in the surveillance area; ASD prevalence among children aged 4 years was calculated similarly. A
Bayesian hierarchical modelling approach and random-effects restricted maximum likelihood method were also used to calculate
overall prevalence and measures of uncertainty (95% Bayesian credible intervals and 95% Cls, respectively) among children aged 8
years to better account for the wide range in prevalence across sites; full details are available (Supplementary Methods 2,
https://stacks.cdc.gov/view/cdc/1770994#tabs-3). Prevalence was calculated by sex and by race and ethnicity for American Indian or
Alaska Native (Al/AN), Asian or Pacific Islander (A/Pl), non-Hispanic Black (Black), non-Hispanic White (White), multiracial (two or
more races), and Hispanic or Latino (Hispanic) children. Children of Hispanic origin of any race were categorized as Hispanic; all other
racial groups were categorized as non-Hispanic. Children lacking information on sex (n = 13 children aged 8 years) or race and ethnicity
(n = 106 children aged 4 years and 115 children aged 8 years) were excluded from analyses stratified by those variables. The U.S.
Census Bureau’s Population Estimates Program does not include race and Hispanic origin detail for Puerto Rico at the municipio
(municipality) level. Of the overall Puerto Rico population, 99% is Hispanic (16); for this analysis, children aged 4 and 8 years in Puerto
Rico were considered Hispanic. Denominators for prevalence were therefore not available for cases with non-Hispanic ethnicity (n = 4
children aged 4 years and n = 2 children aged 8 years) reported by Puerto Rico.

Census tracts for all sites combined were grouped into low, medium, and high tertiles for MHI that included roughly equal populations
of children in each respective age group. For children aged 8 years, the low tertile included neighborhoods with MHI up to $62,470,
medium tertile up to $97,768, and high tertile up to $250,001. SVI data were grouped into low, medium, and high tertiles based on
national percentile. Prevalence of ASD calculated by MHI and SVI tertile used the appropriate ACS 5-year population denominator
(population of group aged 5-9 years divided by five to estimate a single year of age) for census tracts included in each tertile.

Prevalence estimates with a relative standard error =30% were suppressed because of limited statistical precision. Prevalence ratios
were used to compare prevalence by sex and by race and ethnicity; prevalence ratios involving at least one suppressed estimate were
likewise suppressed.

Because Indiana did not have data available from record abstraction, Indiana is included in analyses of prevalence (by demographic
characteristics, MHI, and SVI) but excluded from other analyses that required data from record abstraction (e.g., co-occurring intellectual
disability or presence of evaluation or diagnosis or age at evaluation or diagnosis).

Cumulative incidence of ASD per 1,000 children was calculated separately for children aged 4 and 8 years in 2022 by dividing the total
number of children with earliest ASD diagnosis or eligibility at each month of age by the population denominator for children aged 4
years or 8 years in 2022. Cumulative incidence of diagnosis or eligibility by age 48 months was compared between children born in
2018 (aged 4 years in 2022) and those born in 2014 (aged 8 years in 2022) using risk ratios.

To assess the effect of potential service disruption during the COVID-19 pandemic on patterns of evaluation and identification, numbers
of evaluations and identifications were aggregated by calendar month for children aged 4 and 8 years in 2022. To compare the same
age windows (age 0-4 years) by calendar month, the numbers of evaluations and incidence of identification per 1,000 children from
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2014 (year 0) through 2018 (year 4) for children aged 8 years was subtracted from the same months during 2018 (year 0) through
2022 (year 4) for children aged 4 years.

The Wilson score method was used to calculate 95% Cls for prevalence, prevalence ratios, prevalence differences, cumulative
incidence, and risk ratios. Prevalence and risk ratios were considered significant when 95% Cls did not include 1.0. Prevalence
differences (comparing 2020 and 2022 for sites participating in both years) were considered significant when 95% Cls did not include
0. The male-to-female prevalence ratio was compared among sites using the Mantel-Haenszel test of homogeneity. Cochran-Armitage
tests of trend were used to assess trends across MHI and SVI tertiles when data were available for all tertiles. Pearson chi-square tests
were used to compare differences in distributions between groups for analyses of co-occurring intellectual disability and evaluation by
age 36 months. Mantel-Haenszel, Cochran-Armitage tests of trend, and chi-square tests were considered significant when the p value
was <0.05. R software (version 4.4.1; R Foundation) was used for data analysis and visualization.

Top

Results

ASD Prevalence Among Children Aged 8 Years

The overall observed ASD prevalence was 32.2 per 1,000 (one in 31) children aged 8 years and ranged from 9.7 in Texas (Laredo) to
53.1 in California (Table 1). The overall ASD prevalence using the Bayesian hierarchical modelling approach was 32.2 (95% Bayesian
credible interval = 25.4-39.3) per 1,000 children aged 8 years; with the random-effects restricted maximum likelihood method it was
30.9 (95% Cl = 25.8-36.0) per 1,000 children aged 8 years (Supplementary Methods 2, https://stacks.cdc.gov/view/cdc/177099#tabs-
3). Eleven sites also conducted ASD surveillance in 2020; estimates and differences in site boundaries or access to data sources are
available (Supplementary Table 2, https://stacks.cdc.gov/view/cdc/177099#tabs-3). Among the 11 sites, prevalence was higher in 2022
than in 2020 at nine (from 14.0% to 36.7% higher) and overall (22.2% higher [absolute difference of 6.1 more children with ASD per
1,000 children aged 8 years]). Prevalence was similar between 2020 and 2022 at two sites (Arizona and Utah). Further limiting the
comparison to the five sites where site boundaries and data sources were the same between years, the absolute increase in ASD
prevalence from 2020 to 2022 was still 6.1 per 1,000 children aged 8 years (22.8% higher) (Supplementary Table 2,
https://stacks.cdc.gov/view/cdc/1770994#tabs-3).

The overall male-to-female prevalence ratio was 3.4, with overall ASD prevalence of 49.2 per 1,000 among boys and 14.3 per 1,000
among girls (Table 2). Evidence of heterogeneity of the male-to-female ratio was observed across sites (Table 2). ASD prevalence
among children aged 8 years differed by racial and ethnic groups (calculated as ratios with White children, observed to have the lowest
prevalence, as the reference group) (Table 2); prevalence ratios for additional comparisons of racial and ethnic groups are presented
(Supplementary Table 3, https://stacks.cdc.gov/view/cdc/177099#tabs-3). Prevalence among White children (27.7) was lower than
prevalence among multiracial (31.9), Hispanic (33.0), Black (36.6), Al/AN (37.5), or A/PI children (38.2). Utah was the only site in which
another racial or ethnic group had lower ASD prevalence than White children (multiracial compared with White).

For 11 sites, ASD prevalence was not associated with neighborhood MHI, but lower neighborhood MHI was associated with higher
ASD prevalence for five sites (New Jersey, Tennessee, Texas [Laredo], Utah, and Wisconsin) and overall (although the overall trend was
not monotonic) (Figure 1) (Supplementary Table 4, https://stacks.cdc.gov/view/cdc/177099%#tabs-3). Findings using SVI were generally
similar: an association between SVI| and ASD prevalence was not present at 11 sites and higher social vulnerability was observed with
higher ASD prevalence at five sites (Maryland, New Jersey, Tennessee, Utah, and Wisconsin) and overall (although overall, Maryland
and Tennessee trends were not monotonic) (Supplementary Figure 1, https://stacks.cdc.gov/view/cdc/177099#tabs-3).

Presence of ASD Diagnostic Statements, Special Education Eligibility, and ICD
Codes Among Children Aged 8 Years

The percentage of children with diagnostic statements, special education eligibility, and ICD codes varied by site (Supplementary
Tables 5 and 6, https://stacks.cdc.gov/view/cdc/177099#tabs-3). Among the 15 sites that completed record abstraction, the percentage
of children with ASD who had a documented ASD diagnostic statement was 68.4% overall (range = 41.2% in Texas [Austin] to 95.0%
in Puerto Rico) (Supplementary Table 5, https://stacks.cdc.gov/view/cdc/177099%#tabs-3). ASD prevalence per 1,000 children aged 8
years based exclusively on documented ASD diagnostic statements was 22.5 overall (range = 6.2 in Texas [Laredo] to 42.3 in
California) (Figure 2) (Supplementary Table 6, https://stacks.cdc.gov/view/cdc/1770994#tabs-3). The overall percentage of children with
ASD who had a documented autism special education eligibility was 67.3% (range = 38.3% in Texas [Laredo] to 90.2% in Puerto Rico)
(Supplementary Table 5, https://stacks.cdc.gov/view/cdc/177099#tabs-3). The percentage of children with ASD who had a documented
ICD code was 68.9% (range = 40.9% [Maryland] to 88.7% [Pennsylvania]). A majority (69.9%) of children with ASD had at least two of
the three types of ASD identification documented in their records and 34.7% had all three types (Figure 3). Of 5,933 children with an
ICD code, 86.3% also had a documented ASD diagnostic statement or autism special education eligibility; among all 8,613 children
with ASD in the 15 sites that completed record abstraction, 9.4% met the case definition through having only an ICD code.
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Categories of special education eligibility in children’s most recent IEPs varied by site; certain sites are in states that only use primary
eligibility categories, whereas other sites also have information on secondary eligibility (Supplementary Table 7,
https://stacks.cdc.gov/view/cdc/177099#tabs-3). Of children with =1 IEP available in their records (63.7% of children aged 8 years), the
top five eligibility categories were autism (77.7% of children); speech or language impairment (24.7%); health, physical, or other
disability (7.9%); developmental delay (6.9%); and intellectual disability (3.6%).

Cognitive Ability Among Children with ASD Aged 8 Years

Data on cognitive ability were available for 5,292 (61.4%) children aged 8 years with ASD (range = 21.3% in Texas [Laredo] to 90.2%
in Arkansas) (Table 3). Similar percentages of girls and boys with ASD had data on cognitive ability (61.0 and 61.7%, respectively).
Black children were less likely to have data on cognitive ability (59.3%) than multiracial children (66.4%) and White children (63.1%).
The median age of most recent cognitive test was 67 months overall and varied by site (range = 45 months in Texas [Austin] to 85
months in Puerto Rico) (Table 3). Among children aged 8 years with ASD who had data on cognitive ability, 39.6% were classified as
having intellectual disability (IQ <70) at their most recent test or examination, 24.2% were classified in the borderline range (IQ = 71-
85), and 36.1% were classified in the average or higher range (IQ >85) (Table 3). The percentage of children with cognitive data
available who were classified as having intellectual disability varied widely among sites (range = 24.8% in Puerto Rico to 80.0% in
Texas [Laredo]). Overall, a similar proportion of girls and boys with ASD had intellectual disability (40.4% versus 39.5%, respectively).
By race and ethnicity, Black children had a higher proportion of co-occurring intellectual disability (52.8%) than all other groups except
Al/AN (50.0%) children. A/PI (43.9%) and Hispanic (38.8%) children had higher proportions of co-occurring intellectual disability than
multiracial (31.2%) and White children (32.7%).

Age at First Evaluation and ASD Diagnosis Among Children Aged 8 Years

Among 7,227 children aged 8 years with ASD and available evaluations, 50.3% were evaluated by age 36 months (range = 42.2% in
Missouri to 63.6% in Pennsylvania) (Table 4). Among the 5,887 children aged 8 years with ASD who had an evaluation containing an
ASD diagnostic statement, the median age at earliest known diagnosis was 47 months (range = 36 months in California to 69.5 months
in Texas [Laredo]) (Table 4). Children with ASD and intellectual disability had a lower median age at diagnosis (43 months) than
children without an intellectual disability (49 months).

Early ASD Identification Among Children Aged 4 and 8 Years

For 2022, prevalence per 1,000 children aged 4 years ranged from 12.9 (Indiana) to 60.6 (California) (Table 5) (Supplementary Figure 2,
https://stacks.cdc.gov/view/cdc/177099#tabs-3). ASD prevalence per 1,000 children aged 4 years in the 16 sites combined was 29.3,
which was 0.9 times the overall prevalence among children aged 8 years in 2022 (Table 5) (Supplementary Figure 3,
https://stacks.cdc.gov/view/cdc/177099#tabs-3). Overall prevalence among children aged 4 years was lower than among children aged
8 years in seven sites (Arizona, Arkansas, Georgia, Indiana, Minnesota, Missouri, and Utah), similar to children aged 8 years in four sites
(Maryland, Pennsylvania, Texas [Austin], and Wisconsin), and higher than among children aged 8 years in five sites (California, New
Jersey, Puerto Rico, Tennessee, and Texas [Laredo]).

Prevalence among children aged 4 years is also available by sex and race and ethnicity (Supplementary Table 8,
https://stacks.cdc.gov/view/cdc/177099#tabs-3), as is information about components of the case definition (Supplementary Figure 4,
https://stacks.cdc.gov/view/cdc/177099#tabs-3). Prevalence of suspected ASD was 3.1 per 1,000 children aged 4 years, which
translated to one child suspected of having ASD for every 10 children identified with ASD among children aged 4 years
(Supplementary Table 9 and Supplementary Figure 5, https://stacks.cdc.gov/view/cdc/1770994#tabs-3).

Children born in 2018 (aged 4 years in 2022) had 1.7 times the cumulative incidence of ASD diagnosis or eligibility by age 48 months
as children born in 2014 (aged 8 years in 2022) (22.6 per 1,000 children compared with 13.1) (Figure 4) (Supplementary Table 10,
https://stacks.cdc.gov/view/cdc/177099#tabs-3). This pattern was consistent at most (13 of 16) sites, ranging from 1.4 times as high in
Arizona and Georgia to 3.1 times as high in Puerto Rico. Identification by age 48 months was similar between children born in 2014 and
2018 in Minnesota and Texas (Austin).

Evaluation and Identification After COVID-19 Pandemic Onset

Children born in 2018 had more evaluations and ASD identifications than children born in 2014 when comparing the two groups of
children for most months during the same age window (i.e., January 2018 through December 2022 for children aged 4 years in 2022
and January 2014 through December 2018 for children aged 8 years in 2022) (Figure 5). In March and April 2020, the first 2 months
after the COVID-19 pandemic declaration, this pattern was disrupted, and the number of evaluations and rate of identification per
1,000 children was similar or lower for children born in 2018 compared with children born in 2014. The pattern of more evaluations
and ASD identification among children born in 2018 resumed by June 2020 (Figure 5) and varied by site (Supplementary Figures 6 and
7, https://stacks.cdc.gov/view/cdc/177099#tabs-3).
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ASD Testing Among Children Aged 4 and 8 Years

Autism testing practices varied among sites (Figure 6), ranging from 24.7% (New Jersey) to 93.5% (Puerto Rico) of children with ASD
aged 8 years having any autism test documented in their records (Supplementary Table 11,
https://stacks.cdc.gov/view/cdc/1770994#tabs-3). Overall, 66.5% of children aged 8 years with ASD had any documented autism test.
The most common autism tests were the Autism Diagnostic Observation Schedule (ADOS) (39.6% overall; range = 10.6%-63.9%),
Autism Spectrum Rating Scales (ASRS) (30.2% overall; range = 0.3%—-64.5%), Childhood Autism Rating Scale (CARS) (24.1% overall;
range = 10.1%-70.7%), Gilliam Autism Rating Scale (GARS) (12.2% overall; range = 1.4%-60.1%), Social Responsiveness Scale (SRS)
(12.0% overall; range = 0.3%-37.7%), and Autism Diagnostic Interview-Revised (ADI-R) (2.7% overall; range = 0%-11.6%). Compared
with children aged 8 years with ASD, a similar proportion of children aged 4 years with ASD had an ASD test documented in their
records (69.1%), though the order of tests by frequency was different (Supplementary Figure 8,
https://stacks.cdc.gov/view/cdc/177099#tabs-3). The most common autism test documented among children aged 4 years with ASD
was the CARS (38.0%), followed by the ADOS (31.7%), ASRS (21.1%), TELE-ASD-PEDS (8.7%), SRS (8.1%), GARS (6.2%), and ADI-R
(3.8%). ASD tests varied widely among children aged 4 years by site (Supplementary Figure 9,
https://stacks.cdc.gov/view/cdc/1770994#tabs-3).
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Discussion

In 2022, findings from the 16 diverse sites in the ADDM Network highlighted substantial differences in community practices for
identifying ASD. ASD prevalence ranged widely, from 9.7 per 1,000 children aged 8 years in Texas (Laredo) to 53.1 in California.
Variability was also observed in where children were identified (i.e., in a health or education setting), the frequency of cognitive and 1Q
testing, the proportion of children with 1Q <70, and the use of ASD diagnostic tests. Variability in identification practices could affect
receipt of services and suggests opportunities to implement successful identification strategies to ensure children in all communities
receive the diagnostic and care services they need.

Research has not demonstrated that living in certain communities puts children at greater risk for developing ASD. Differences in the
prevalence of children identified with ASD across communities might be due to differences in availability of services for early detection
and evaluation and diagnostic practices. For example, California has had the highest prevalence among children aged 4 years and 8
years since joining the ADDM Network in 2018 (6,10,11,13) and has a local initiative (the Get SET Early model). As part of the initiative,
hundreds of local pediatricians have been trained to screen and refer children for assessment as early as possible, which could result in
higher identification of ASD, especially at early ages (1/). In addition, California has regional centers throughout the state that provide
evaluations and service coordination for persons with disabilities and their families (https:/www.dds.ca.gov [Z1). Another reason for
differences in prevalence could be whether children have insurance coverage or meet eligibility criteria for access to early intervention
services. Pennsylvania, the site with second highest prevalence among children aged 8 years, has state Medicaid policy that includes
children with physical, developmental, mental health, or intellectual disabilities regardless of parents’ income (18).

Puerto Rico was the site with second-highest prevalence among children aged 4 years, but prevalence among children aged 8 years in
Puerto Rico was below the ADDM Network average. Higher ASD identification in the younger cohort could reflect dedicated joint
efforts since 2017 by the Puerto Rico Title V Children with Special Health Care Needs Program and the Puerto Rico “Learn the Signs.
Act Early.” Ambassador to decrease the age when children at risk for ASD receive their first diagnostic evaluation. These efforts have
included developing and widely disseminating clinical protocols for early identification and diagnosis of ASD across Puerto Rico (19,20),
increasing access to diagnostic evaluations at the Children with Special Health Care Needs Program Autism and Pediatric Centers for
children aged <3 years, and providing all parents of newborns in Puerto Rico with a guide that includes information about
developmental milestones and early ASD signs (21), among other activities.

Despite the variability in ASD prevalence across sites, a consistent pattern was observed of higher estimated ASD prevalence among
A/PI, Black, Hispanic, and multiracial children than among White children across sites in 2022. This pattern was first observed among
children aged 8 years in 2020 (6) and among children aged 4 years in 2018 (10) and contrasts with earlier ADDM findings that
indicated the highest ASD prevalence was among White children compared with other groups (/).

Similarly, a previously reported pattern of higher ASD prevalence among children in higher SES neighborhoods from 2002 through
2010 (/) was last observed for one ADDM site in 2018 (13). The opposite pattern, higher ASD prevalence associated with low MHI, or
no association of ASD prevalence with MHI, has been reported for other sites and overall from 2018 through 2022 (6,13). Use of SVI
adds additional socioeconomic and community information (15) and similarly to MHI, higher ASD prevalence has not been associated
with lower vulnerability at the site level and overall in 2020 (22) and 2022. Similar findings have been reported from the National
Health Interview Survey, California Department of Developmental Services, and the England Spring School Census in recent years (23—

25).
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The reversal of these patterns in prevalence by race and ethnicity and SES is consistent with increased access to and provision of
identification services among previously underserved groups. However, in a report examining ADDM Network data from 2020, higher
MHI was still associated with higher ASD prevalence among A/PI, Black, and Hispanic children but not White children when stratified
by both race and MHI, suggesting continued need for more equitable ASD identification (22). The low ASD prevalence observed in
2022 for both Texas sites, which included primarily Hispanic and lower MHI communities, could reflect this finding and suggest lack of
access or barriers to accessing identification services.

Differences in health outcomes between racial and ethnic groups including higher rates of ASD and co-occurring intellectual disability
could be related to differences in the frequency of social determinants of health (SDOH) characteristics (26). SDOH include individual
and community-level factors such as low income, housing and food insecurity, and transportation barriers. Higher prevalence of
intellectual disability (along with other neurologic disorders) might be related to higher rates of preterm birth, which is associated with
brain injuries and neurodevelopmental impairment and also is linked to SDOH (2/-32). In 2022, a total of 12.3% of births to Black
mothers were preterm, compared with 8.7% of births to Hispanic and 7.6% of births to White mothers (33). Other causes of intellectual
disability associated with SDOH include lead poisoning and traumatic brain injuries (34,35). SDOH could also contribute to disparities
in access to early autism therapies, which have been found to increase cognitive and language scores (36).

ASD prevalence was consistently higher among boys than among girls across sites in 2022. Male-to-female prevalence ratios among
children aged 8 years have narrowed in recent years from 4.2 in 2018 to 3.8 in 2020 to 3.4 in 2022 (6,13), but the decreasing
prevalence ratio could be deceiving if interpreted as improvement in identification of girls with ASD. The difference in prevalence
between boys and girls widened per 1,000 children from 27.7 in 2018 to 31.7 in 2020 to 34.9 in 2022.

Improvements over time in early identification have been apparent in the ADDM Network (9-11,37). In 2022, across the 13 sites with
higher cumulative incidence of identification by age 48 months among children aged 4 years (born in 2018) compared with children
aged 8 years (born in 2014), identification was 40%—-300% higher in the younger group. At five sites, ASD prevalence was already
higher among children aged 4 than among children aged 8 in 2022. These increases in early identification suggest services and
supports for more persons with ASD across the lifespan could be needed in the future.

Evidence of a sustained effect of COVID-19 on early identification or evaluation for ASD in the 2022 ADDM Network cohorts was not
apparent. Compared with the cohort born in 2014, the cohort born in 2018 had more evaluations and identifications before and after
the pandemic from age 0—4 years; rates were similar for several months after the onset of the pandemic. The lack of sustained
decreases could be related to the age of the children when they were affected by the pandemic. A telehealth assessment was found in
records for 8.7% of the younger group, indicating telehealth could have helped children born in 2018 receive evaluations when they
could not be performed in person because of COVID-19.

Prevalence of suspected ASD continued to be much lower than prevalence of identified ASD. This finding suggests that at the point
children are receiving comprehensive developmental evaluations for concerns, few clinicians implement a “wait and see” approach.
Because ADDM requests and reviews records from health sources administering comprehensive evaluations rather than from primary
care providers, upstream disparities or delays in moving from suspicion to diagnosis at the primary care level could still exist. In October
2024, the Board of Directors of the American Academy of Pediatrics released a national payer advocacy letter calling for payers to
allow general pediatricians to diagnose autism and to lift requirements for specific or repeated diagnostic evaluations (38). Eligibility for
certain services can require an ASD diagnosis using specific instruments or processes (39). Removing such requirements could remove
barriers for certain children to access ASD diagnoses or services while further increasing variability in how children are identified with
ASD.

One reason suspected diagnoses could still be seen after comprehensive evaluation might be related to misperceptions about the age
at which autism can be reliably diagnosed. For example, during review for the 2022 surveillance year one child with suspected ASD
had the statement “autism suspected but cannot test until 4 years old” in their evaluation. However, autism can in certain cases be
reliably identified as early as age 1 year (40). Developmental monitoring is important so that children with developmental disabilities
including ASD can be evaluated, diagnosed, and supported as soon as possible. CDC'’s “Learn the Signs. Act Early.” program provides a
free milestone tracker app and developmental monitoring tools in multiple languages so parents, educators, and health care providers
can monitor children’s development and address signs of delay early (https:/www.cdc.gov/ncbddd/actearly).
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Limitations

The findings in this report are subject to at least five limitations. First, the populations within site-defined ADDM Network surveillance
areas are not nationally representative and do not generate nationally representative ASD prevalence estimates. Reporting data for age
4 and age 8 years at the same time allows for comparisons between birth cohorts in the same surveillance period but surveillance
areas and participating sites change over time, which can complicate comparisons. Second, overall estimates do not necessarily capture
the full picture of variability across the many communities participating in the ADDM Network. Third, data quality is dependent on the
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availability and completeness of records at data sources, which vary by site and source. Certain data sources (e.g., Medicaid) do not
have comprehensive evaluations available for abstraction. Demographic characteristics such as sex and race and ethnicity reflect what
is documented in records rather than how families or persons might prefer to identify. Demographic categories could also vary between
data sources and differ from U.S. Census Bureau race and ethnicity categories. Fourth, sources reviewed by the ADDM Network do not
generally include private schools or primary care providers. Finally, the surveillance case definition of intellectual disability is not the
same as a clinical diagnosis; IQ measurements in young children might lack stability and do not necessarily mean children have received
a diagnosis of intellectual disability. Current diagnostic criteria for intellectual disability require documentation of adaptive behavior
impairments, but adaptive assessments often are not present in children’s records.
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Future Directions

The ADDM Network will continue to monitor ASD prevalence among children aged 8 years, progress in early ASD identification among
children aged 4 years, and the health status and transition needs among adolescents with ASD aged 16 years (41). Future reports
could further apply hierarchical Bayesian modelling (or other) methods of aggregating data to reflect the uncertainty from combining
widely varying estimates across communities. Linking additional and diverse data sources can expand geographic coverage of estimates
and enrich knowledge of characteristics and needs of persons with ASD. Statewide data linkages could provide information about
prevalence for more local communities for planning services (42). Information about post high-school outcomes for adolescents with
autism could be obtained through linkages to explore factors that promote successful transition. These projects could help address data
gaps for both emerging and prominent topics regarding ASD, such as supports and needs for adults, as well as better understanding of
variability in testing and evaluation practices.
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Conclusion

Autism prevalence among children aged 8 years increased from 2020 to 2022. Prevalence in 2022 continued to vary widely across
sites. Differences in prevalence over time and across sites can reflect differing practices in ASD evaluation and identification and
availability and requirements that affect accessibility of services (e.g., meeting financial or diagnostic eligibility requirements). A/P!I,
Black, Hispanic, and multiracial children continued to have higher prevalence of ASD than White children, and children in low MHI or
high vulnerability communities for five sites had higher prevalence of ASD than children in high MHI or low vulnerability communities.
As evidence grows of increased access to identification among previously underserved groups, attention might shift to what factors,
such as SDOH, could lead to higher rates of disability among certain populations. A higher rate of ASD identification by 48 months was
found among children born in 2018 compared with children born in 2014. The cohort born in 2018 received more evaluations and ASD
identifications than the cohort born in 2014 did during the same age window; disruption was visible at COVID-19 pandemic onset in
early 2020 but the pattern of higher identification reappeared by the end of 2020. Continued increases in prevalence and improvements
in early identification of ASD could indicate increasing need for services. Opportunities exist to learn from successful policies, systems,
and practices in different communities and implement approaches for equitable identification or service eligibility to help families or
persons receive the support they need as early as possible to improve outcomes for children with ASD.

Top

Acknowledgments

Community partners at clinical and educational data sources shared data that enabled the generation of these estimates; staff from
Autism and Developmental Disabilities Monitoring Network sites: J. Michelle Cantrell Kelley, Julie Nick Fulmer, Stefanie L. Jernigan,
Yvette D. Schwenk, and Sandra K. Walker, Arkansas; Katrina Davis, Lisa Dwyer, Christa Nichols, and Charles Yellow Horse, Arizona;
Martha (Rebecca) Johnson, California; Patricia (Tricia) Colan, Amber Grant, Kristian Hopkins, Chanel Lorthe, Erica Dejesus Rodriguez,
Keegan Sanders, and K’La Wymbs, Georgia; Shacoya Collins, Khalid Diab, Julie Giacalone, Rohan Mehta, Antonia Smith, and Crystal
Snodgrass, Indiana; Nicole Krawczyk, Zoe Pamonag, Margaret H. Spivey, MacKenzie Temple, and Qing Zheng, Maryland; Drake Bauer,
Ryan Ferguson, Isabelle Morris, Courtney Smith, Krista Stokes, John Westerman, Yi-Chen Wu, and Alicia Zhang, Minnesota; Sara
Chandini, Christina Mirth, Rylee Thies, and Greg Tolbert, Missouri; Isabella Gallo, Luisa Gomez-Bustamante, Theo Modla, Duaa Rahama,
Christine Shelton, Michael Verile, and Paul Zumoff, New Jersey; Heidi Arva, Amber Bennett, Heather Easley, Hailey Kissner, Alexis
McKnight, Molly Sadowsky, Brian Salett, Jonas Ventimiglia, Regina Wall, and Joe Wright, Pennsylvania; Mileishka M. Garcia-Otero, Paul
M. Laguna-Martinez, Lynette Ortiz-Arroyo, Stephany |. Pérez-Gonzalez, Lourdes I. Rivera-Morales, and José F. Vazquez-Del Valle, Puerto
Rico; Margaret Adgent, Makayla Honaker, Anna Kathleen Spitler, Andrew Wiese, Chaochen You, Gabija Zilinskaite, Tennessee;
Catherine Cubbin, Adra Mersinger, Carrie Mullins, Nicholas Nelson, Delyla Ovalle-Bowyer, and Deborah Parra-Medina, Texas (Austin);
Maria F. Astrain, Richard A. Chamberlain, Denise Martinez, Erika Martinez, Alonzo J. Olivarez, and Amelia Solis, Texas (Laredo); Johanna
Gutierrez, Tiffany Harvey, Colin Kingsbury, Moira Newlin, and Connor Nicholls, Utah; Gina F. Carrola, Erika Hahn, Jacqueline Hansen,
and Angelica Salinas, Wisconsin.

Top
Corresponding author: Kelly A. Shaw, National Center on Birth Defects and Developmental Disabilities, CDC. Telephone: 404-498-
2729; Email: nrb/7@cdc.gov.

Top


mailto:nrb7@cdc.gov

INational Center on Birth Defects and Developmental Disabilities, CDC, Atlanta, Georgia; ?Puerto Rico Department of Health, San Juan,
Puerto Rico; 3University of Wisconsin, Madison, Wisconsin; *Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland;
SUniversity of Utah Huntsman Mental Health Institute, Salt Lake City, Utah; ®University of California, San Diego, California; ’Rutgers
New Jersey Medical School, Newark, New Jersey; 8Pennsylvania Department of Human Services, Harrisburg, Pennsylvania;
dWashington University in St. Louis School of Medicine, St. Louis, Missouri; 1°University of Arkansas for Medical Sciences, Little Rock,
Arkansas; 1'Vanderbilt University Medical Center, Nashville, Tennessee; 1?Arizona State University, Tempe, Arizona; 13City of Laredo
Public Health Department, Laredo, Texas; *University of Minnesota, Minneapolis, Minnesota; °Indiana Department of Health,
Indianapolis, Indiana; 1°University of Texas at Austin, Austin, Texas; ’University of Arizona, Tucson, Arizona

Top

Conflict of Interest

All authors have completed and submitted the International Committee of Medical Journal Editors form for disclosure of potential
conflicts of interest. Deborah A. Bilder reported receiving consulting fees from BioMarin Pharmaceuticals, Taysha Gene Therapies, and
Encoded Therapeutics. Christine M. Ladd-Acosta reported receiving honoraria for speaking engagements from Drexel University, AJ
Drexel Autism Institute, University of lowa, and University of Texas, San Antonio. Maya Lopez reported receiving a training grant from
MCHB Developmental Behavioral Pediatrics. Zachary Warren reported receiving pay as a training consultant for OCALI.

Top

References

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th ed., text revision. Washington, DC:
American Psychiatric Association; 2022.

2. Hyman SL, Levy SE, Myers SM, et al.; Council on Children with Disabilities, Section on Developmental and Behavioral Pediatrics.
Identification, evaluation, and management of children with autism spectrum disorder. Pediatrics 2020;145:e20193447.
https://doi.org/10.1542/peds.2019-3447 [ PMID:31843864 [4

3. Lipkin PH, Macias MM, Norwood KW Jr, et al.; Council on Children with Disabilities, Section on Developmental and Behavioral
Pediatrics. Promoting optimal development: identifying infants and young children with developmental disorders through
developmental surveillance and screening. Pediatrics 2020;145:20193449. https://doi.org/10.1542/peds.2019-3449 [4
PMID:31843861 [4

4. Zwaigenbaum L, Bauman ML, Choueiri R, et al. Early intervention for children with autism spectrum disorder under 3 years of age:
recommendations for practice and research. Pediatrics 2015;136(Suppl 1):560-81. https://doi.org/10.1542/peds.2014-3667E [4
PMID:26430170 [4

5. Autism and Developmental Disabilities Monitoring Network Surveillance Year 2000 Principal Investigators; CDC. Prevalence of
autism spectrum disorders—Autism and Developmental Disabilities Monitoring Network, six sites, United States, 2000. MMWR
Surveill Summ 2007;56(No. SS-1):1-11. PMID:17287714 [4

6. Maenner MJ, Warren Z, Williams AR, et al. Prevalence and characteristics of autism spectrum disorder among children aged 8
years—Autism and Developmental Disabilities Monitoring Network, 11 sites, United States, 2020. MMWR Surveill Summ
2023;72(No. SS-2):1-14. https://doi.org/10.15585/mmwr.ss7202al [4 PMID:36952288 [4

7. Durkin MS, Maenner MJ, Baio J, et al. Autism spectrum disorder among US children (2002-2010): socioeconomic, racial, and ethnic
disparities. Am J Public Health 2017;107:1818-26. https://doi.org/10.2105/AJPH.2017.304032 [4 PMID:28933930 [4

8. Christensen DL, Bilder DA, Zahorodny W, et al. Prevalence and characteristics of autism spectrum disorder among 4-year-old
children in the Autism and Developmental Disabilities Monitoring Network. J Dev Behav Pediatr 2016;37:1-8.
https://doi.org/10.1097/DBP.0000000000000235 [ PMID:26651088 [4

9. Shaw KA, Maenner MJ, Baio J, et al. Early identification of autism spectrum disorder among children aged 4 years—Early Autism
and Developmental Disabilities Monitoring Network, six sites, United States, 2016. MMWR Surveill Summ 2020;69(No. SS-3):1-
11. https://doi.org/10.15585/mmwr.ss6903al [4 PMID:32214075 [4

10. Shaw KA, Maenner MJ, Bakian AV, et al. Early identification of autism spectrum disorder among children aged 4 years—Autism and
Developmental Disabilities Monitoring Network, 11 sites, United States, 2018. MMWR Surveill Summ 2021;70(No. SS-10):1-14.
https://doi.org/10.15585/mmwr.ss7010al [4 PMID:34855727 [4

11. Shaw KA, Bilder DA, McArthur D, et al. Early identification of autism spectrum disorder among children aged 4 years—Autism and
Developmental Disabilities Monitoring Network, 11 sites, United States, 2020. MMWR Surveill Summ 2023;72(No. SS5-1):1-15.
https://doi.org/10.15585/mmwr.ss7201al [4 PMID:36952289 [4

12. Consolidation Appropriations Act, 2023, Pub. L. 117-328, 136 Stat. 4459 (Dec. 29, 2022).

13. Maenner MJ, Shaw KA, Bakian AV, et al. Prevalence and characteristics of autism spectrum disorder among children aged 8 years
—Autism and Developmental Disabilities Monitoring Network, 11 sites, United States, 2018. MMWR Surveill Summ 2021;70(No.
SS-10):1-16. https://doi.org/10.15585/mmwr.ss7011al [4 PMID:34855725 [4


http://doi.org/10.1542/peds.2019-3447
http://doi.org/10.1542/peds.2019-3447
http://doi.org/10.1542/peds.2019-3447
http://doi.org/10.1542/peds.2019-3447
http://www.ncbi.nlm.nih.gov/pubmed/31843864
http://www.ncbi.nlm.nih.gov/pubmed/31843864
http://www.ncbi.nlm.nih.gov/pubmed/31843864
http://www.ncbi.nlm.nih.gov/pubmed/31843864
http://doi.org/10.1542/peds.2019-3449
http://doi.org/10.1542/peds.2019-3449
http://doi.org/10.1542/peds.2019-3449
http://doi.org/10.1542/peds.2019-3449
http://www.ncbi.nlm.nih.gov/pubmed/31843861
http://www.ncbi.nlm.nih.gov/pubmed/31843861
http://www.ncbi.nlm.nih.gov/pubmed/31843861
http://www.ncbi.nlm.nih.gov/pubmed/31843861
http://doi.org/10.1542/peds.2014-3667E
http://doi.org/10.1542/peds.2014-3667E
http://doi.org/10.1542/peds.2014-3667E
http://doi.org/10.1542/peds.2014-3667E
http://www.ncbi.nlm.nih.gov/pubmed/26430170
http://www.ncbi.nlm.nih.gov/pubmed/26430170
http://www.ncbi.nlm.nih.gov/pubmed/26430170
http://www.ncbi.nlm.nih.gov/pubmed/26430170
http://www.ncbi.nlm.nih.gov/pubmed/17287714
http://www.ncbi.nlm.nih.gov/pubmed/17287714
http://www.ncbi.nlm.nih.gov/pubmed/17287714
http://www.ncbi.nlm.nih.gov/pubmed/17287714
http://doi.org/10.15585/mmwr.ss7202a1
http://doi.org/10.15585/mmwr.ss7202a1
http://doi.org/10.15585/mmwr.ss7202a1
http://doi.org/10.15585/mmwr.ss7202a1
http://www.ncbi.nlm.nih.gov/pubmed/36952288
http://www.ncbi.nlm.nih.gov/pubmed/36952288
http://www.ncbi.nlm.nih.gov/pubmed/36952288
http://www.ncbi.nlm.nih.gov/pubmed/36952288
http://doi.org/10.2105/AJPH.2017.304032
http://doi.org/10.2105/AJPH.2017.304032
http://doi.org/10.2105/AJPH.2017.304032
http://doi.org/10.2105/AJPH.2017.304032
http://www.ncbi.nlm.nih.gov/pubmed/28933930
http://www.ncbi.nlm.nih.gov/pubmed/28933930
http://www.ncbi.nlm.nih.gov/pubmed/28933930
http://www.ncbi.nlm.nih.gov/pubmed/28933930
http://doi.org/10.1097/DBP.0000000000000235
http://doi.org/10.1097/DBP.0000000000000235
http://doi.org/10.1097/DBP.0000000000000235
http://doi.org/10.1097/DBP.0000000000000235
http://www.ncbi.nlm.nih.gov/pubmed/26651088
http://www.ncbi.nlm.nih.gov/pubmed/26651088
http://www.ncbi.nlm.nih.gov/pubmed/26651088
http://www.ncbi.nlm.nih.gov/pubmed/26651088
http://doi.org/10.15585/mmwr.ss6903a1
http://doi.org/10.15585/mmwr.ss6903a1
http://doi.org/10.15585/mmwr.ss6903a1
http://doi.org/10.15585/mmwr.ss6903a1
http://www.ncbi.nlm.nih.gov/pubmed/32214075
http://www.ncbi.nlm.nih.gov/pubmed/32214075
http://www.ncbi.nlm.nih.gov/pubmed/32214075
http://www.ncbi.nlm.nih.gov/pubmed/32214075
http://doi.org/10.15585/mmwr.ss7010a1
http://doi.org/10.15585/mmwr.ss7010a1
http://doi.org/10.15585/mmwr.ss7010a1
http://doi.org/10.15585/mmwr.ss7010a1
http://www.ncbi.nlm.nih.gov/pubmed/34855727
http://www.ncbi.nlm.nih.gov/pubmed/34855727
http://www.ncbi.nlm.nih.gov/pubmed/34855727
http://www.ncbi.nlm.nih.gov/pubmed/34855727
http://doi.org/10.15585/mmwr.ss7201a1
http://doi.org/10.15585/mmwr.ss7201a1
http://doi.org/10.15585/mmwr.ss7201a1
http://doi.org/10.15585/mmwr.ss7201a1
http://www.ncbi.nlm.nih.gov/pubmed/36952289
http://www.ncbi.nlm.nih.gov/pubmed/36952289
http://www.ncbi.nlm.nih.gov/pubmed/36952289
http://www.ncbi.nlm.nih.gov/pubmed/36952289
http://doi.org/10.15585/mmwr.ss7011a1
http://doi.org/10.15585/mmwr.ss7011a1
http://doi.org/10.15585/mmwr.ss7011a1
http://doi.org/10.15585/mmwr.ss7011a1
http://www.ncbi.nlm.nih.gov/pubmed/34855725
http://www.ncbi.nlm.nih.gov/pubmed/34855725
http://www.ncbi.nlm.nih.gov/pubmed/34855725
http://www.ncbi.nlm.nih.gov/pubmed/34855725

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

US Census Bureau. American Community Survey index [Internet]. Suitland, MD: US Department of Commerce, US Census Bureau;
2022. https://www.census.gov/programs-surveys/acs/data.html [4

CDC, Agency for Toxic Substances and Disease Registry. CDC/ATSDR SVI 2022 documentation. Atlanta, GA: US Department of
Health and Human Services, CDC; 2024. https://atsdr.cdc.gov/place-health/php/svi/svi-data-documentation-download.html

US Census Bureau. QuickFacts: Puerto Rico. Suitland, MD: US Department of Commerce, US Census Bureau; 2024.
https://www.census.gov/quickfacts/fact/table/PR/RHI725223#RHI725223 [4

Pierce K, Gazestani V, Bacon E, et al. Get SET Early to identify and treatment refer autism spectrum disorder at 1 year and discover
factors that influence early diagnosis. J Pediatr 2021;236:179-88. https://doi.org/10.1016/j.jpeds.2021.04.041 [4
PMID:33915154 [4

Commonwealth of Pennsylvania, Department of Human Services. Medicaid for children with special needs. Harrisburg, PA:
Commonwealth of Pennsylvania, Department of Human Services; 2024.
https://www.pa.gov/agencies/dhs/resources/medicaid/medicaid-children-special-needs-ph95.html [4

Departamento de Salud. Autismo: Red para la Vigilancia de Autismo y Desdrdenes del Desarrollo guias y manuales [Spanish]. San
Juan, PR: Departamento de Salud; 2024. https:/www.salud.pr.gov/CMS/242 [4

Maternal and Child Health Bureau. State application/annual report. Rockville, MD: US Department of Health and Human Services,
Health Resources and Services, Maternal and Child Health Bureau; 2024.
https:/mchb.tvisdata.hrsa.gov/Home/StateApplicationOrAnnualReport [4

Departamento de Salud. Pasaporte a la Salud. San Juan, PR: Departamento de Salud; 2023.
https:/www.salud.pr.gov/CMS/DOWNLOAD/8184 [

Patrick ME, Williams AR, Shaw KA, et al. Social vulnerability and the prevalence of autism spectrum disorder among 8-year-old
children, Autism and Developmental Disabilities Monitoring Network, 2020. Ann Epidemiol 2025;104:8-14.
https://doi.org/10.1016/j.annepidem.2025.02.014 [4 PMID:40024386 [4

QuickStats: percentage of children and adolescents aged 3-17 years who ever received a diagnosis of autism spectrum disorder,
by family income, 2020-2022. MMWR Morb Mortal Wkly Rep 2024:;73:358. https://doi.org/10.15585/mmwr.mm7315a5 [4
PMID:38635498 [4

Roman-Urrestarazu A, van Kessel R, Allison C, Matthews FE, Brayne C, Baron-Cohen S. Association of race/ethnicity and social
disadvantage with autism prevalence in 7 million school children in England. JAMA Pediatr 2021;175:e210054.
https://doi.org/10.1001/jamapediatrics.2021.0054 [4 PMID:33779707 [4

Winter AS, Fountain C, Cheslack-Postava K, Bearman PS. The social patterning of autism diagnoses reversed in California
between 1992 and 2018. Proc Natl Acad Sci U S A 2020;117:30295-302. https://doi.org/10.1073/pnas.2015762117 [4
PMID:33199592 [4

US Department of Health and Human Services, Office of Disease Prevention and Health Promotion. Healthy People 2030 social
determinants of health. Washington DC: US Department of Health and Human Services; 2022.
https://odphp.health.gov/healthypeople/priority-areas/social-determinants-health [4

Durkin MS, Yeargin-Allsopp M. Socioeconomic status and pediatric neurologic disorders: current evidence. Semin Pediatr Neurol
2018;27:16-25. https://doi.org/10.1016/j.spen.2018.03.003 [4 PMID:30293586 [4

Patrick ME, Shaw KA, Dietz PM, et al. Prevalence of intellectual disability among eight-year-old children from selected
communities in the United States, 2014. Disabil Health J 2021;14:101023. https://doi.org/10.1016/j.dhjo.2020.101023 [4
PMID:33272883 [4

Rogers EE, Hintz SR. Early neurodevelopmental outcomes of extremely preterm infants. Semin Perinatol 2016;40:497-509.
https://doi.org/10.1053/j.semperi.2016.09.002 [4 PMID:27865437 [4

Barfield WD. Public health implications of very preterm birth. Clin Perinatol 2018;45:565-77.
https://doi.org/10.1016/j.clp.2018.05.007 [4 PMID:30144856 [4

Institute of Medicine (US) Committee on Understanding Premature Birth and Assuring Healthy Outcomes. Behrman RE, Butler AS,
eds. Sociodemographic and community factors contributing to preterm birth [Chapter 4]. In: Preterm birth: causes, consequences,
and prevention. Washington, DC: National Academies Press (US); 2007:124-47.

Lorch SA, Enlow E. The role of social determinants in explaining racial/ethnic disparities in perinatal outcomes. Pediatr Res
2016;79:141-7. https://doi.org/10.1038/pr.2015.199 [4 PMID:26466077 [4

Martin JA, Osterman MJK. Shifts in the distribution of births by gestational age: United States, 2014-2022. Natl Vital Stat Rep
2024;73:1-11. PMID:38300755 [4

Johnson LW, Diaz |. Exploring the social determinants of health and health disparities in traumatic brain injury: a scoping review.
Brain Sci 2023;13:707. https://doi.org/10.3390/brainsci13050707 [4 PMID:37239178 [4


https://www.census.gov/programs-surveys/acs/data.html
https://www.census.gov/programs-surveys/acs/data.html
https://www.census.gov/programs-surveys/acs/data.html
https://www.census.gov/programs-surveys/acs/data.html
https://atsdr.cdc.gov/place-health/php/svi/svi-data-documentation-download.html
https://www.census.gov/quickfacts/fact/table/PR/RHI725223#RHI725223
https://www.census.gov/quickfacts/fact/table/PR/RHI725223#RHI725223
https://www.census.gov/quickfacts/fact/table/PR/RHI725223#RHI725223
https://www.census.gov/quickfacts/fact/table/PR/RHI725223#RHI725223
http://doi.org/10.1016/j.jpeds.2021.04.041
http://doi.org/10.1016/j.jpeds.2021.04.041
http://doi.org/10.1016/j.jpeds.2021.04.041
http://doi.org/10.1016/j.jpeds.2021.04.041
http://www.ncbi.nlm.nih.gov/pubmed/33915154
http://www.ncbi.nlm.nih.gov/pubmed/33915154
http://www.ncbi.nlm.nih.gov/pubmed/33915154
http://www.ncbi.nlm.nih.gov/pubmed/33915154
https://www.pa.gov/agencies/dhs/resources/medicaid/medicaid-children-special-needs-ph95.html
https://www.pa.gov/agencies/dhs/resources/medicaid/medicaid-children-special-needs-ph95.html
https://www.pa.gov/agencies/dhs/resources/medicaid/medicaid-children-special-needs-ph95.html
https://www.pa.gov/agencies/dhs/resources/medicaid/medicaid-children-special-needs-ph95.html
https://www.salud.pr.gov/CMS/242
https://www.salud.pr.gov/CMS/242
https://www.salud.pr.gov/CMS/242
https://www.salud.pr.gov/CMS/242
https://mchb.tvisdata.hrsa.gov/Home/StateApplicationOrAnnualReport
https://mchb.tvisdata.hrsa.gov/Home/StateApplicationOrAnnualReport
https://mchb.tvisdata.hrsa.gov/Home/StateApplicationOrAnnualReport
https://mchb.tvisdata.hrsa.gov/Home/StateApplicationOrAnnualReport
https://www.salud.pr.gov/CMS/DOWNLOAD/8184
https://www.salud.pr.gov/CMS/DOWNLOAD/8184
https://www.salud.pr.gov/CMS/DOWNLOAD/8184
https://www.salud.pr.gov/CMS/DOWNLOAD/8184
http://doi.org/10.1016/j.annepidem.2025.02.014
http://doi.org/10.1016/j.annepidem.2025.02.014
http://doi.org/10.1016/j.annepidem.2025.02.014
http://doi.org/10.1016/j.annepidem.2025.02.014
http://www.ncbi.nlm.nih.gov/pubmed/40024386
http://www.ncbi.nlm.nih.gov/pubmed/40024386
http://www.ncbi.nlm.nih.gov/pubmed/40024386
http://www.ncbi.nlm.nih.gov/pubmed/40024386
http://doi.org/10.15585/mmwr.mm7315a5
http://doi.org/10.15585/mmwr.mm7315a5
http://doi.org/10.15585/mmwr.mm7315a5
http://doi.org/10.15585/mmwr.mm7315a5
http://www.ncbi.nlm.nih.gov/pubmed/38635498
http://www.ncbi.nlm.nih.gov/pubmed/38635498
http://www.ncbi.nlm.nih.gov/pubmed/38635498
http://www.ncbi.nlm.nih.gov/pubmed/38635498
http://doi.org/10.1001/jamapediatrics.2021.0054
http://doi.org/10.1001/jamapediatrics.2021.0054
http://doi.org/10.1001/jamapediatrics.2021.0054
http://doi.org/10.1001/jamapediatrics.2021.0054
http://www.ncbi.nlm.nih.gov/pubmed/33779707
http://www.ncbi.nlm.nih.gov/pubmed/33779707
http://www.ncbi.nlm.nih.gov/pubmed/33779707
http://www.ncbi.nlm.nih.gov/pubmed/33779707
http://doi.org/10.1073/pnas.2015762117
http://doi.org/10.1073/pnas.2015762117
http://doi.org/10.1073/pnas.2015762117
http://doi.org/10.1073/pnas.2015762117
http://www.ncbi.nlm.nih.gov/pubmed/33199592
http://www.ncbi.nlm.nih.gov/pubmed/33199592
http://www.ncbi.nlm.nih.gov/pubmed/33199592
http://www.ncbi.nlm.nih.gov/pubmed/33199592
https://odphp.health.gov/healthypeople/priority-areas/social-determinants-health
https://odphp.health.gov/healthypeople/priority-areas/social-determinants-health
https://odphp.health.gov/healthypeople/priority-areas/social-determinants-health
https://odphp.health.gov/healthypeople/priority-areas/social-determinants-health
http://doi.org/10.1016/j.spen.2018.03.003
http://doi.org/10.1016/j.spen.2018.03.003
http://doi.org/10.1016/j.spen.2018.03.003
http://doi.org/10.1016/j.spen.2018.03.003
http://www.ncbi.nlm.nih.gov/pubmed/30293586
http://www.ncbi.nlm.nih.gov/pubmed/30293586
http://www.ncbi.nlm.nih.gov/pubmed/30293586
http://www.ncbi.nlm.nih.gov/pubmed/30293586
http://doi.org/10.1016/j.dhjo.2020.101023
http://doi.org/10.1016/j.dhjo.2020.101023
http://doi.org/10.1016/j.dhjo.2020.101023
http://doi.org/10.1016/j.dhjo.2020.101023
http://www.ncbi.nlm.nih.gov/pubmed/33272883
http://www.ncbi.nlm.nih.gov/pubmed/33272883
http://www.ncbi.nlm.nih.gov/pubmed/33272883
http://www.ncbi.nlm.nih.gov/pubmed/33272883
http://doi.org/10.1053/j.semperi.2016.09.002
http://doi.org/10.1053/j.semperi.2016.09.002
http://doi.org/10.1053/j.semperi.2016.09.002
http://doi.org/10.1053/j.semperi.2016.09.002
http://www.ncbi.nlm.nih.gov/pubmed/27865437
http://www.ncbi.nlm.nih.gov/pubmed/27865437
http://www.ncbi.nlm.nih.gov/pubmed/27865437
http://www.ncbi.nlm.nih.gov/pubmed/27865437
http://doi.org/10.1016/j.clp.2018.05.007
http://doi.org/10.1016/j.clp.2018.05.007
http://doi.org/10.1016/j.clp.2018.05.007
http://doi.org/10.1016/j.clp.2018.05.007
http://www.ncbi.nlm.nih.gov/pubmed/30144856
http://www.ncbi.nlm.nih.gov/pubmed/30144856
http://www.ncbi.nlm.nih.gov/pubmed/30144856
http://www.ncbi.nlm.nih.gov/pubmed/30144856
http://doi.org/10.1038/pr.2015.199
http://doi.org/10.1038/pr.2015.199
http://doi.org/10.1038/pr.2015.199
http://doi.org/10.1038/pr.2015.199
http://www.ncbi.nlm.nih.gov/pubmed/26466077
http://www.ncbi.nlm.nih.gov/pubmed/26466077
http://www.ncbi.nlm.nih.gov/pubmed/26466077
http://www.ncbi.nlm.nih.gov/pubmed/26466077
http://www.ncbi.nlm.nih.gov/pubmed/38300755
http://www.ncbi.nlm.nih.gov/pubmed/38300755
http://www.ncbi.nlm.nih.gov/pubmed/38300755
http://www.ncbi.nlm.nih.gov/pubmed/38300755
http://doi.org/10.3390/brainsci13050707
http://doi.org/10.3390/brainsci13050707
http://doi.org/10.3390/brainsci13050707
http://doi.org/10.3390/brainsci13050707
http://www.ncbi.nlm.nih.gov/pubmed/37239178
http://www.ncbi.nlm.nih.gov/pubmed/37239178
http://www.ncbi.nlm.nih.gov/pubmed/37239178
http://www.ncbi.nlm.nih.gov/pubmed/37239178

35. Muller C, Sampson RJ, Winter AS. Environmental inequality: the social causes and consequences of lead exposure. Annu Rev
Sociol 2018;44:263-82. https://doi.org/10.1146/annurev-soc-073117-041222 [4

36. Fuller EA, Oliver K, Vejnoska SF, Rogers SJ. The effects of the Early Start Denver Model for children with autism spectrum disorder:

a meta-analysis. Brain Sci 2020;10:368. https://doi.org/10.3390/brainsci10060368 [4 PMID:32545615 [4

37. Shaw KA, McArthur D, Hughes MM, et al. Progress and disparities in early identification of autism spectrum disorder: Autism and

Developmental Disabilities Monitoring Network, 2002-2016. J Am Acad Child Adolesc Psychiatry 2022;61:905-14.

https://doi.org/10.1016/j.jaac.2021.11.019 [4 PMID:34838692 [4

38. American Academy of Pediatrics. National payer advocacy letter. Itasca, IL: American Academy of Pediatrics; 2024.

https://downloads.aap.org/AAP/PDF/AAP%20Autism%?20Spectrum%20Disorder%20Payer%20Advocacy%20Letter.pdf [4
39. State of Georgia. Georgia Medicaid. TEFRA/Katie Beckett. Atlanta, GA: State of Georgia; 2022.

https:/medicaid.georgia.gov/programs/all-programs/tefrakatie-beckett [

40. Pierce K, Gazestani VH, Bacon E, et al. Evaluation of the diagnostic stability of the early autism spectrum disorder phenotype in the
general population starting at 12 months. JAMA Pediatr 2019;173:578-87. https://doi.org/10.1001/jamapediatrics.2019.0624 [/
PMID:31034004 [4

41. Hughes MM, Pas ET, Durkin MS, et al. Health conditions, education services, and transition planning for adolescents with autism.

Pediatrics 2024;153:e2023063672. https://doi.org/10.1542/peds.2023-063672 [4 PMID:38501189 [4

42. Shaw KA, Williams S, Hughes MM, et al. Statewide county-level autism spectrum disorder prevalence estimates—seven U.S.
states, 2018. Ann Epidemiol 2023;79:39-43. https://doi.org/10.1016/j.annepidem.2023.01.010 [4 PMID:36669598 [4

Top

TABLE 1. Prevalence of autism spectrum disorder per 1,000 children aged 8 years with descriptions of
surveillance sites and data sources — Autism and Developmental Disabilities Monitoring Network, 16 sites,
United States, 2022

Site

Arizona

Arkansas

California

Georgia

Indiana

Maryland

Surveillance
area description

Part of one
county in
metropolitan
Phoenix

21 counties in
central Arkansas

Part of one
county in
metropolitan
San Diego

Three counties
in metropolitan
Atlanta

One county in
metropolitan
Indianapolis

Five counties in
the Baltimore
area

Types of data
sources used*

Health and
education

Health and
education

Health, education,
early intervention,
and state
developmental
disability services

Health and
education

Health and
education

Health, education,
and early
intervention

%
population
coverage of
education
data

sources'

100

100

100

97.3

100

100

% of cases
with records
available for
abstraction at
=1 source$

100

99.8

100

80.3

tt

99.8

Total
population

6,709**

15,319

15,212**

35,213

13,155

21,206

No.
with
ASD

210

457

807

1,149

241

558

ASD
prevalence
(95% CI)T

31.3 (27.4-
35.7)

29.8 (27.3-
32.6)

53.1 (49.6-
56.7)

32.6 (30.8-

34.5)

18.3 (16.2-
20.8)

26.3 (24.2-
28.6)
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Site

Minnesota

Missouri

New Jersey

Pennsylvania

Puerto Rico

Tennessee

Texas
(AustinSs)

Texas
(Laredo)

Utah

Wisconsin

Surveillance
area description

Parts of three
counties in the
Twin Cities
metropolitan
area

Three counties
in metropolitan
St. Louis

Two counties in
the New York
metropolitan

area

One county in
suburban
Philadelphia

32 municipalities
in north, east,
south, and
central regions
of Puerto Rico

11 counties in
middle
Tennessee

Part of one
county in south
central Texas

One county in
south Texas

Three counties
in northern Utah

Eight counties in
southeastern
Wisconsin

Types of data
sources used*

Health and
education

Health and
education

Health, education,
and early
intervention

Health, education,
early intervention,
and Medicaid
claims including
state-funded long-
term care programs

Health, education,
early intervention,
Medicaid claims,
and autism registry

Health and
education

Health and
education

Health and
education

Health, education,
early intervention,
and habilitative
services

Health, education,
early intervention,
Medicaid claims,
and state-funded
long-term care
program

%
population
coverage of
education
data
sources'

100

68.0

100

100

100

100

100

99.7

100

100

% of cases

with records
available for
abstraction at

>1 source$

91.2

100

97.9

83.9

98.7

88.8

84.7

83.0

89.8

77.8

No.
Total with
population ASD

17,331** 616

19,968 640
18,334 623
7,006 335
17,457 461
26,182 889
4,356** 85

4,856 47

24,395 658
28,098 1,078

ASD
prevalence
(95% CI)T

35.5 (32.9-
38.4)

32.1 (29.7-
34.6)

34.0 (31.5-
36.7)

47.4 (42.7-
52.6)

26.4 (24.1-
28.9)

34.0 (31.8-
36.2)

19.5 (15.8-
24.1)

9.7 (7.3-

12.8)

27.0 (25.0-
29.1)

38.4 (36.2—
40.7)



%

population % of cases
coverage of with records
education available for No. ASD
Surveillance Types of data data abstraction at  Total with prevalence
Site area description  sources used* sources' >1 source$ population ASD (95% CI)T
Total 90.9M 274,857 8,854 32.2 (31.6-

32.9)

Abbreviations: ASD = autism spectrum disorder.

* Health sources include records from medical and service providers that evaluate children with developmental disabilities.

" For public schools in the surveillance area.

5 The percentage of children with electronic or physical records available from =1 source for abstraction. Certain data sources (e.g.,
Medicaid) are administrative in nature and do not have physical or electronic records such as developmental evaluations available for
review.

195% Cls were calculated using the Wilson score method.

** Denominator excludes tracts that were not included in the surveillance area using American Community Survey data.

" Indiana did not have data from record abstraction available.

5§ Site name reflects the location of the surveillance team and not the surveillance area.

1 The total number of cases with records available for abstraction at =1 source was 7,831 and total number of cases from sites with
data from record abstraction available was 8,613.
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TABLE 2. Prevalence of autism spectrum disorder per 1,000 children aged 8 years, by sex* and race and ethnicit)
and Developmental Disabilities Monitoring Network, 16 sites, United States, 2022

Prevalence
Prevalence by ratio (95%
sex (95% CI)$S Cl)S Prevalence by race (95% CI)S Prevalence ratio (95% Cl)
A/PI Black Hispat
Male to to to to

Site Male Female femalef A/PI Black Hispanic Multiracial White White White White

Arizona 48.3 13.7 3.5(2.6- 27.1 —" 32.2 — 334 0.8 —" 1.0 (O.
(41.6- (10.2- 4.9)** (15.2- (25.6— (27.6— (0.4- 1.3)
56.0) 18.2) 47.9) 40.5) 40.5) 1.5)

Arkansas 48.1 10.8 4.4 (3.5- 51.2 29.9 28.9 24.7 29.5 1.7 1.0 1.0 (O.
(43.5— (8.7- 5.6)** (28.8- (24.8- (21.5- (15.7- (26.2- (1.0- (0.8- 1.4)
53.0) 13.4) 89.3) 35.9) 38.8) 38.7) 33.1) 3.1)** 1.3)

California 80.1 23.1 3.5(2.9- 56.8 65.4 54.1 67.2 41.4 14 1.6 1.3 (1.
(74.4—  (19.9- 4.1)** (47.1- (51.7- (49.3— (53.8- (35.4- (1.1- (1.2- 1.6)*
86.3) 26.8) 68.4) 82.4) 59.4) 83.7) 48.4) 1.8)**  2.1)**

Georgia 51.1 13.7 3.7 (3.2- 35.6 39.1 27.7 26.1 24.0 1.5 1.6 1.2 (0.
(47.9- (12.1- 4.3)** (29.8- (36.1- (23.9- (19.1- (21.0- (1.2- (1.4- 1.4)
54.4) 15.5) 42.4) 42.3) 32.0) 35.4) 27.4) 1.8)** 1.9)**

Indiana 27.5 8.7 3.2 (2.3- 37.7 15.5 19.4 — 18.2 2.1 0.9 1.1 (0.
(23.8- (6.7- 4.2)** (26.4— (12.2- (14.5- (14.8- (1.4- (0.6- 1.5)

31.7)  11.3) 53.6)  19.5) 25.9) 22.4) 3.1 1.2



Prevalence

Prevalence by ratio (95%
sex (95% CI)$ Cl)S Prevalence by race (95% ClI)S Prevalence ratio (95% Cl)
A/PI Black  Hispat
Male to to to to

Site Male Female femalef A/PI Black Hispanic Multiracial White White White White

Maryland 41.3 10.7 3.9 (3.1- 313 36.8 28.6 295 19.3 1.6 1.9 1.5 (1.
(37.7—- (8.9- 4.7)** (24.5- (32.0- (22.4— (21.3- (16.9- (1.2- (1.6- 2.0)*
45.2) 12.9) 40.0) 42.3) 36.4) 40.8) 22.1) 2.1)**  2.3)**

Minnesota 53.6 17.4 3.1(2.6- 32.6 41.1 40.9 46.0 29.6 1.1 1.4 1.4 (1.
(49.1-  (14.9- 3.7)** (26.2— (35.5- (32.8- (35.3- (26.0— (0.9- (1.1- 1.8)*
58.5) 20.4) 40.5) 47.4) 50.8) 59.8) 33.6) 1.4) 1.7)**

Missouri 47.8 15.7 3.1(2.5- 55.1 35.2 26.3 24.9 29.1 1.9 1.2 0.9 (O.
(43.8- (13.4- 3.7)** (41.4- (30.6- (18.1- (16.9- (26.2- (1.4- (1.0- 1.3)
52.1) 18.3) 72.9) 40.4) 38.0) 36.5) 32.3) 2.6)** 1.4)**

New Jersey 52.9 14.3 3.7 (3.1- 26.4 34.8 40.7 36.3 23.5 1.1 1.5 1.7 (1.
(48.5-  (12.0- 4 5)** (18.9- (30.2- (36.1- (23.1- (19.6— (0.8- (1.2- 2.1)*
57.6) 16.9) 36.9) 40.1) 45.8) 56.6) 28.2) 1.6) 1.9)**

Pennsylvania 72.4 21.6 3.4 (2.6- 449 57.5 48.1 52.9 41.0 1.1 1.4 1.2 (0.
(64.4- (17.3- 4.3)** (30.4- (48.0- (32.5- (34.5- (35.1- (0.7- (1.1- 1.8)
81.3) 27.0) 66.0) 68.9) 70.6) 80.3) 47.9) 1.7) 1.8)**

Puerto Rico 39.8 12.5 3.2 (2.6- —5§ —5§ 26.3 —5§ —5§ —5§ —5§ —5§
(35.9- (10.4- 3.9)** (24.0-
44.1) 15.1) 28.8)

Tennessee 51.6 15.3 3.4 (2.9- 51.0 38.5 41.1 29.1 29.4 1.7 13 1.4 (1.
(48.0-  (13.3- 3.9)** (38.2- (33.3- (35.1- (21.5- (26.9- (1.3- (1.1- 1.7)*
55.5) 17.6) 67.8) 44.6) 48.1) 39.3) 32.1) 2.3)** 1.6)**

Texas 28.5 9.6 3.0 (1.8- — —" 21.8 — — — —" —"

(Austin) (22.4— (6.2- 4.9)** (17.4-
36.2) 14.8) 27.5)

Texas 15.9 3.0 5.3 (2.4- — —" 10.0 — — — —" —"

(Laredo) (11.7- (1.4- 11.8)** (7.5-
21.6) 6.2) 13.3)

Utah 39.9 12.3 3.2 (2.7- 27.4 45.7 28.5 12.4 (7.4- 25.4 1.1 1.8 1.1 (0.
(36.6—  (10.5- 3.9)** (19.3- (29.4- (24.3— 20.7) (23.1- (0.8- (1.1- 1.4)
43.5) 14.5) 38.6) 70.2) 33.4) 28.0) 1.5) 2.8)**

Wisconsin 57.5 17.9 3.2 (2.8- 39.0 39.7 57.7 35.3 30.9 13 13 1.9 (1.
(53.9- (15.8- 3.7)** (30.6- (34.5- (51.4- (26.8— (28.3— (1.0- (1.1- 2.2)*
61.5) 20.3) 49.4) 45.6) 64.8) 46.2) 33.7) 1.6)** 1.5)**

Total 49.2 14.3 3.4 (3.3- 38.2 36.6 33.0 31.9 27.7 1.4 13 1.2
(48.1- (13.7- 3.6)** (35.4- (35.1- (31.7- (29.0- (26.8- (1.3- (1.3- (1.1-

50.3)  15.0) 412) 38.1) 34.4) 35.1) 28.7) 15)** 14)*  13)*



Abbreviations: AI/AN = American Indian or Alaska Native; A/Pl = Asian or Pacific Islander.
* Excludes children with unknown sex (n = 13).
" Excludes children of other or unknown race (n = 115). Persons of Hispanic or Latino origin of any race are categorized as Hispanic; all
racial groups are non-Hispanic. Overall Al/AN autism spectrum disorder prevalence per 1,000 was 37.5 (26.7-52.4). The Georgia site
was the only site that met the threshold for statistical precision for Al/AN prevalence; the site-specific prevalence per 1,000 was 204.5
(111.5-345.0). Al/AN-to-White ratios were significant for Georgia (8.5 [95% CIl = 4.7-15.5]) and overall (1.4 [95% Cl = 1.0-1.9]).
595% Cls were calculated using the Wilson score method.
1 Mantel-Haenszel test of homogeneity of prevalence ratios across sites p<0.01, indicating heterogeneity in prevalence ratios across
sites.
** Significant prevalence ratio (95% Cl excludes 1.0).
" Suppressed because relative standard error was =30% of the estimate or ratio involves at least one suppressed estimate.
5 The U.S. Census Bureau Population Estimates Program does not include race and Hispanic origin detail for Puerto Rico. This
methodology assumes that all Puerto Rico residents are Hispanic. Denominators were therefore not available for n = 2 children with
ASD aged 8 years with non-Hispanic ethnicity reported by Puerto Rico.
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FIGURE 1. Prevalence* of autism spectrum disorder among children aged 8 years, by neighborhood

median household income tertile and site’ — Autism and Developmental Disabilities Monitoring Network,
16 sites, United States, 20228
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Abbreviation: ASD = autism spectrum disorder; MHI = median household income.
* Per 1,000 children aged 8 years.

"Dots are point estimates and horizontal lines are 95% Cls. Neighborhood MH| tertiles = low ($2,499-562,470), medium ($62,472—
$97,768), high (597,813-5250,001). Estimates for Puerto Rico medium and high MH| tertiles and Texas (Austin) and Texas (Laredo)
high MHI tertiles were suppressed because relative standard error was =30% of the estimate.

§ Cochran-Armitage test of trend for association between MHI tertile and ASD prevalence, by site and overall: Arizona p = 0.6; Arkansas
p = 0.8; California p = 0.1; Georgia p = 0.9; Indiana p = 0.5; Maryland p = 0.1; Minnesota p = 0.4; Missouri p = 0.3; New Jersey p<0.01;
Pennsylvania p = 0.7; Puerto Rico p = 0.5; Tennessee p<0.01; Texas (Austin) p = 0.2; Texas (Laredo) p = 0.04; Utah p<0.01; Wisconsin
p<0.01; Total p<0.01 (not monotonic). Ns and prevalence for each MHI tertile by site are available (Supplementary Table 4,
https://stacks.cdc.gov/view/cdc/1770994#tabs-3).
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FIGURE 2. Prevalence* of autism spectrum disorder among children aged 8 years, by identification type
and sitet — Autism and Developmental Disabilities Monitoring Network, 16 sites, United States, 2022%


https://stacks.cdc.gov/view/cdc/177099#tabs-3

[ ASD ICD code only -

B ASD special education eligibility without diagnostic statement
50 = B ASD diagnostic statement
[ No record abstraction
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Abbreviations: ASD = autism spectrum disorder; ICD = International Classification of Diseases.

TX (Laredo) IN TX(Austin) MD PR uT AR AZ MO GA
Site

Wi PA CA

* Per 1,000 children aged 8 years.
"Data from record abstraction were not available for Indiana.

§ Horizontal line is the overall Autism and Developmental Disabilities Monitoring Network prevalence of 32.2 per 1,000 children aged 8
years. Children with documented ASD statements could also have ASD eligibility in special education or ASD ICD codes. Underlying
data are available (Supplementary Table 6, https://stacks.cdc.gov/view/cdc/177099%#tabs-3).
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FIGURE 3. Euler diagram of different types of autism spectrum disorder identification among children
aged 8 years with autism spectrum disorder* — Autism and Developmental Disabilities Monitoring
Network, 15 sites, United States, 2022


https://stacks.cdc.gov/view/cdc/177099#tabs-3

ASD Special
Education Eligibility
1,517 (17.6%)

2,983 (34.6%)

1,741 (20.2%)

|

ASD Diagnostic
Statement
268 (3.1%)

|

ASD ICD Code
811 (9.4%)

Abbreviations: ASD = autism spectrum disorder; ICD = International Classification of Diseases.

*N = 8,613 (the ADDM Network has 16 sites; Indiana is not included because the site did not have ASD diagnostic statement data from
record abstraction available).
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TABLE 3. Availability and distribution of intelligence quotient scores among children aged 8 years with autism
spectrum disorder, by site,* sex, and race and ethnicity? — Autism and Developmental Disabilities Monitoring
Network, 15 sites, United States, 2022

With I1Q
information Cognitive level
Total no. Median age of most recent IQ 1Q <70 IQ 71-85 IQ >851
Site/Characteristic  with ASD No. (%) test (months) (%) (%) (%)
Site
Arizona 210 163 (77.6) 82 51 (31.3) 48 (29.4) 64 (39.3)
Arkansas 457 412 (90.2) 76 179 87 (21.1) 146
(43.4) (35.4)
California 807 658 (81.5) 64 187 179 (27.2) 292
(28.4) (44.4)
Georgia 1,149 625 (54.4) 56 306 147 (23.5) 172
(49.0) (27.5)
Maryland 558 426 (76.3) 77 186 114 (26.8) 126

(43.7) (29.6)



Total no.
Site/Characteristic  with ASD
Minnesota 616
Missouri 640
New Jersey 623
Pennsylvania 335
Puerto Rico 461
Tennessee 889
Texas (Austin) 85
Texas (Laredo) 47
Utah 658
Wisconsin 1,078
Total 8,613
Sex™
Female 1,868
Male 6,732

Race and ethnicity5511

Al/AN

A/PI

Black

Hispanic

32

627

2,024

2,289

With 1Q
information

No. (%)

436 (70.8)

415 (64.8)

345 (55.4)

204 (60.9)

314 (68.1)

549 (61.8)

54 (63.5)

10 (21.3)

360 (54.7)

321 (29.8)

5,292 (61.4)

1,140 (61.0)

4,152 (61.7)

22 (68.8)

394 (62.8)

1,200 (59.3)

1,405 (61.4)

Median age of most recent IQ

test (months)

72.5

67

64

62

85

49

45

80.5

715

58

67

66

68

61

68

62

71

Cognitive level

1Q <70
(%)

163
(37.4)

135
(32.5)

141
(40.9)

69 (33.8)

78 (24.8)

272

(49.5)

38 (70.4)

8 (80.0)

124
(34.4)

161
(50.2)

2,098
(39.6)

460
(40.4)

1,638
(39.5)

11 (50.0)

173
(43.9)

634
(52.8)

545
(38.8)

IQ 71-85

(%)

91 (20.9)

110 (26.5)

92 (26.7)

62 (30.4)

59 (18.8)

148 (27.0)

*%*

84 (23.3)

52 (16.2)

1,282
(24.2)

282 (24.7)

1,000
(24.1)

89 (22.0)

313 (26.1)

353 (25.1)

IQ >851
(%)

182
(41.7)

170
(41.0)

112
(32.5)

73 (35.8)

177
(56.4)

129
(23.5)

152
(42.2)

108
(33.0)

1,912
(36.1)

398
(34.9)

1,514
(36.5)

132
(33.5)

253
(21.1)

507
(36.1)



With 1Q

information Cognitive level
Total no. Median age of mostrecent IQ 1Q <70 IQ 71-85 IQ >85"
Site/Characteristic  with ASD No. (%) test (months) (%) (%) (%)
Multiracial 396 263 (66.4) 67 82 (31.2) 65 (24.7) 116
(44.1)
White 3,132 1,975 (63.1) 68 646 452 (22.9) 877
(32.7) (44.4)

Abbreviations: AI/AN = American Indian or Alaska Native; A/Pl = Asian or Pacific Islander; ASD = autism spectrum disorder; IQ =
intelligence quotient.
*N = 8,613 (the ADDM Network includes 16 sites; Indiana is not included because the site did not have data from record abstraction
available).
"Excludes children with unknown sex (n = 13).
5 Excludes children of other or unknown race (n = 115). Persons of Hispanic origin might be of any race but are categorized as Hispanic;
all racial groups are non-Hispanic.
T'Includes 25 children stated to have an IQ score >70 but specific score was not given.
** Dashes indicate suppressed estimate because relative standard error was =30% of the estimate.
" Pearson chi-square test for proportion of males versus females with ASD and IQ information (p = 0.6); proportion of males versus
females with ASD and IQ <70 (p = 0.6).
§§ Significant differences for Pearson chi-square tests for proportion of Black versus multiracial or White children with ASD and 1Q
information available (each comparison p = 0.01).
1M Significant differences for Pearson chi-square tests for proportion of Black children with IQ <70 among children with ASD versus
A/PI, Hispanic, multiracial, or White (each comparison p<0.001); A/PI children with IQ <70 among children with ASD versus multiracial
or White (each comparison p<0.001); Hispanic children with IQ <70 among children with ASD versus multiracial (p = 0.02) or White
children (p<0.001).
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TABLE 4. Number and percentage of children with developmental evaluations and median age at earliest
documented autism spectrum disorder diagnosis among children aged 8 years, by site* — Autism and
Developmental Disabilities Monitoring Network, 15 sites, United States, 2022

Median age of earliest documented
diagnosis among children with an ASD

Total no. No. with No. with diagnostic statement (mos)

with evaluation evaluation at <36  No. with
Site ASD (%) mos (%) diagnosis All IQ <70' 1Q >70'
Arizona 210 191 (91.0) 104 (54.5) 139 45 38.5 47
Arkansas 457 457 (100.0) 228 (49.9) 421 53 48 60
California 807 801 (99.3) 448 (55.9) 643 36 36 35
Georgia 1,149 770 (67.0) 340 (44.2) 608 48 45 48.5
Maryland 558 546 (97.8) 337 (61.7) 460 48 38 52
Minnesota 616 514 (83.4) 250 (48.6) 332 52.5 43 63
Missouri 640 640 (100.0) 270 (42.2) 503 46 51 49.5

New Jersey 623 599 (96.1) 314 (52.4) 562 43 41 44



Median age of earliest documented

diagnosis among children with an ASD

Total no. No. with No. with diagnostic statement (mos)

with evaluation evaluation at <36  No. with
Site ASD (%) mos (%) diagnosis All IQ <70' 1Q >70'
Pennsylvania 335 269 (80.3) 171 (63.6) 183 39 38 39
Puerto Rico 461 455 (98.7) 268 (58.9) 438 54 60 59.5
Tennessee 889 713 (80.2) 302 (42.4) 550 495 38 50
Texas 85 67 (78.8) 41 (61.2) 35 42 38.5 46.5
(Austin)
Texas 47 32 (68.1) —5 30 69.5 75 34
(Laredo)
Utah 658 576 (87.5) 245 (42.5) 497 54 46 58.5
Wisconsin 1,078 597 (55.4) 315 (52.8) 486 43 38 50
Total 8,613 7,227 (83.9) 3,638 (50.3) 5,887 47 43 49

Abbreviations: ASD = autism spectrum disorder; IQ = intelligence quotient.
*N = 8,613 (the ADDM Network has 16 sites; Indiana is not included because the site did not have data from record abstraction
available).
"Includes only children with 1Q information available.
S Estimate suppressed because relative standard error was =30% of the estimate.
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TABLE 5. Prevalence of autism spectrum disorder per 1,000 children aged 4 years compared with autism
spectrum disorder prevalence among children aged 8 years, by surveillance site — Autism and Developmental
Disabilities Monitoring Network, 16 sites, United States, 2022

Denominator for ASD cases among ASD prevalence ASD prevalence ratio comparing

children children among children aged 4 children aged 4 yrs with children

Site* aged 4 yrs aged 4 yrs yrs (95% CI') aged 8 yrs (95% CI')

Arizona 6,286 122 19.4 (16.3-23.1) 0.6 (0.5-0.8)5
Arkansas 14,644 360 24.6 (22.2-27.2) 0.8 (0.7-0.9)5
California 14,936 905 60.6 (56.9-64.5) 1.1 (1.0-1.3)5
Georgia 33,592 684 20.4 (18.9-21.9) 0.6 (0.6-0.7)5
Indiana 13,346 172 12.9 (11.1-14.9) 0.7 (0.6-0.9)5
Maryland 20,005 483 24.1 (22.1-26.4) 0.9 (0.8-1.0)
Minnesota 17,069 426 25.0 (22.7-27.4) 0.7 (0.6-0.8)5
Missouri 19,298 478 24.8 (22.7-27.1) 0.8 (0.7-0.9)5
New Jersey 18,260 665 36.4 (33.8-39.2) 1.1 (1.0-1.2)5
Pennsylvania 6,653 284 42.7 (38.1-47.8) 0.9 (0.8-1.1)



children children among children aged 4 children aged 4 yrs with children

Site* aged 4 yrs aged 4 yrs yrs (95% CI') aged 8 yrs (95% CI)
Puerto Rico 12,849 607 47.2 (43.7-51.0) 1.8 (1.6-2.0)5
Tennessee 26,363 958 36.3 (34.1-38.7) 1.1 (1.0-1.2)5
Texas 4,405 74 16.8 (13.4-21.0) 0.9 (0.6-1.2)
(Austin)

Texas 4,357 62 14.2 (11.1-18.2) 1.5 (1.0-2.1)5
(Laredo)

Utah 21,807 397 18.2 (16.5-20.1) 0.7 (0.6-0.8)$
Wisconsin 27,042 980 36.2 (34.1-38.5) 0.9 (0.9-1.0)
Total 260,912 7,657 29.3 (28.7-30.0) 0.9 (0.9-0.9)S

Denominator for

ASD cases among

Abbreviation: ASD = autism spectrum disorder.

ASD prevalence

* Surveillance areas and data sources are the same for children aged 4 and aged 8 years.

"95% Cls were calculated using the Wilson score method.

§ Significant prevalence ratio (95% Cl excludes 1.0).

ASD prevalence ratio comparing

FIGURE 4. Cumulative incidence* of autism spectrum disorder diagnosis or autism special education
eligibility among children aged 4 or 8 years, by month of age at identification and sitet$ — Autism and
Developmental Disabilities Monitoring Network, 15 sites, United States, 20221
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Age in months

* Per 1,000 children aged 4 or 8 years.
"The ADDM Network has 16 sites; Indiana is not included because the site did not have data from record abstraction available.

§ Not all children aged 4 years reach age 60 months and not all children aged 8 years reach age 108 months during the surveillance
year.

1 Data comparing cumulative incidence of autism spectrum disorder diagnosis or autism special education eligibility by age 48 months
among children aged 4 or 8 years are available (Supplementary Table 10, https://stacks.cdc.gov/view/cdc/177099#tabs-3).
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FIGURE 5. Difference in number of developmental evaluations and incidence* of autism spectrum
disorder identification among children aged 4 years in 2022 during calendar years 2018-2022 and
children aged 8 years in 2022 during calendar years 2014-2018, by montht$ — Autism and Developmental
Disabilities Monitoring Network, 15 sites, United States


https://stacks.cdc.gov/view/cdc/177099#tabs-3

|
Evaluations 2018-2022 compared with 2014-2018 |
4004 B More I
[] Less |
I
I
- |
S 300 4 |
o
= I
™
> I
e
5 I
S 200 o I
c
£ I
Y I
\J
o I
g |
3 100 - I
I
|
I
0 -
|

T T T T T T T T 1 T T T T T T ]| T T T T

Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec
yr0 yr1 | yr2 yr 3 yré
Month and year

Identifications 2018-2022 compared with 2014-2018

B More
064 [ Less

0.4 4

0.2 4

Difference in incidence of identifications

e

0.0 =

T T T T T T T T 1 T T T T T T | T | T T

Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec
yr0 yrl yr2 yr3 yr4
Month and year

* Per 1,000 children aged 4 or 8 years.

"The ADDM Network has 16 sites; Indiana is not included because the site did not have data from record abstraction available.

5 For children aged 4 years, year 0 to year 4 represents 2018-2022; for children aged 8 years, year O to year 4 represents 2014-2018.
The dashed line shows the COVID-19 pandemic onset for children aged 4 years in 2022 compared with the analogous time window for
children aged 8 years in 2022.
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FIGURE 6. Percentage of children aged 8 years with autism spectrum disorder who have a recorded
autism spectrum disorder diagnostic test, by site* — Autism and Developmental Disabilities Monitoring
Network, 15 sites, United States, 2022
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Abbreviations: ADI-R = Autism Diagnostic Interview-Revised; ADOS = Autism Diagnostic Observation Schedule; ASD = autism
spectrum disorder; ASRS = Autism Spectrum Rating Scales; CARS = Childhood Autism Rating Scale; GARS = Gilliam Autism Rating

Scale; SRS = Social Responsiveness Scale; other test category includes Asperger Syndrome Diagnostic Scale, Gilliam Asperger’s
Disorder Scale, and TELE-ASD-PEDS.

*N = 8,613 (the ADDM Network has 16 sites; Indiana is not included because the site did not have data from record abstraction
available).

Top

Suggested citation for this article: Shaw KA, Williams S, Patrick ME, et al. Prevalence and Early ldentification of Autism Spectrum
Disorder Among Children Aged 4 and 8 Years — Autism and Developmental Disabilities Monitoring Network, 16 Sites, United
States, 2022. MMWR Surveill Summ 2025;74(No. SS-2):1-22. DOI: http://dx.doi.org/10.15585/mmwr.ss7402al [4 .


http://dx.doi.org/10.15585/mmwr.ss7402a1
http://dx.doi.org/10.15585/mmwr.ss7402a1
http://dx.doi.org/10.15585/mmwr.ss7402a1
http://dx.doi.org/10.15585/mmwr.ss7402a1

MMWR and Morbidity and Mortality Weekly Report are service marks of the U.S. Department of Health and Human Services.
Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Department of Health and Human Services.
References to non-CDC sites on the Internet are provided as a service to MMWR readers and do not constitute or imply endorsement of these organizations or their programs by

CDC or the U.S. Department of Health and Human Services. CDC is not responsible for the content of pages found at these sites. URL addresses listed in MMWR were current as

of the date of publication.

ALl HTML versions of MMWR articles are generated from final proofs through an automated process. This conversion might result in character translation or format errors in the

HTML version. Users are referred to the electronic PDF version (https://www.cdc.gov/mmwr) and/or the original MMWR paper copy for printable versions of official text, figures, and

tables.

Questions or messages regarding errors in formatting should be addressed to mmwrq@cdc.gov.
Last Reviewed: April 15, 2025

Was this page helpful?

[ Yes ][Partly][ No ]



https://www.cdc.gov/mmwr
https://www.cdc.gov/mmwr/form/index.html

