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Objective: Early identification can improve outcomes for children with autism spectrum disorder 

(ASD). We sought to assess changes in early ASD identification over time and by co-occurring 

intellectual disability (ID) and race/ethnicity.

Method: Using data for 2002–2016 from a biennial population-based ASD surveillance program 

among 8-year-old children in the United States, we defined identification as a child’s earliest 

recorded ASD diagnosis or special education eligibility. Unidentified children had characteristics 

meeting the ASD surveillance case definition but no recorded identification by age 8 years. We 

calculated median age at identification among identified children, median age at identification 

including unidentified children, and cumulative incidence of identification by age 48 months.

Results: ASD identification by age 48 months was 4 times (95% CI: 3.6–4.3) as likely in 2016 as 

in 2002, with the largest increases among children without ID. Median age at ASD identification 

among identified children decreased 3 months during this time. Children of every race/ethnicity 

were more likely to be identified over time. There were racial disparities stratified by ID: in 2016, 

Black and Hispanic children without ID were less likely to be identified with ASD than were 

White children (both groups risk ratio: 0.7; 95% CI: 0.5–0.8), but Black children were 1.5 times 

(95% CI: 1.3–1.9) as likely as White children to be identified with ASD and ID.

Conclusion: Substantial progress has been made to identify more children with ASD early, 

despite minimal decrease in median age at diagnosis. Considerable disparities remain in early 

ASD identification by race/ethnicity and co-occurring intellectual disability.
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Autism spectrum disorder (ASD) is characterized by social and communication impairment 

and restricted or repetitive behaviors.1 Early identification and intervention can improve 

outcomes for children with ASD.2–4 Tracking progress in early ASD identification over 

time, and whether there are disparities between groups, can support efforts to ensure that all 

children receive timely identification.

How early ASD identification is quantified and reported could influence interpretation of 

progress and disparities. Since 2000, the Autism and Developmental Disabilities Monitoring 

(ADDM) Network has used median age at earliest ASD diagnosis to measure early 

identification.5 This measure changed minimally from 2000–2016,6 which has prompted 

concerns about lack of progress in early ASD identification.7 Limitations to this measure, 

however, could mask improvement and disparities in early identification. The reported 

median indicates the age at which 50% of children with a recorded diagnosis were 

diagnosed and excludes children with characteristics meeting the ADDM ASD surveillance 

case definition who did not have a recorded diagnosis. Excluding children with ASD 

who would presumably receive an ASD diagnosis after age 8 years will bias median age 

estimates toward younger ages.8–10 This downward bias is greater when more children with 

ASD are undiagnosed.

Several studies of ADDM Network data have accounted for children without a documented 

ASD diagnosis or special education eligibility in median age calculations, and have found 
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characteristics associated with earlier median age at identification.8,10 One found that 

the median age including unidentified children decreased across ADDM sites from 2006–

2012.11 Although including unidentified cases in calculations reduces downward bias of 

estimates, median-based measures do not reflect differences in ASD prevalence and are 

sensitive to length of follow-up, complicating comparisons over time and between groups. 

If more children are identified across all ages, the median age will not change and will not 

reflect that the number of children diagnosed earlier is increasing. In addition, medians will 

generally be higher in an older cohort simply because a higher range of ages is possible.

Cumulative incidence is an alternative measure of early ASD identification that does reflect 

prevalence and allows age-by-age comparison over time and between groups of children. 

Cumulative incidence of ASD steadily increased for birth cohorts from 1980–2012 in 

Denmark12 and from 1990–2003 in California.13 The ADDM Network presented cumulative 

incidence measures for the first time in surveillance reports for 2016.6,14 Consistent with 

other studies, cumulative incidence of ASD diagnosis was higher for children born in 

2012 compared to children born in 2008—indicating that more children were diagnosed 

early.14 How cumulative incidence of identified ASD has differed or changed over time by 

characteristics such as intellectual ability and race has not been reported.

In this study, we compared median-based and cumulative incidence approaches to assess 

progress in early ASD identification over time and by geography in the ADDM Network, 

and describe differences by co-occurring intellectual disability and race/ethnicity. Findings 

can be used to identify improvements and remaining gaps in early ASD identification. 

Findings will also help guide future reporting and interpretation of commonly used 

measures, providing additional information for action in support of early ASD identification 

efforts.

METHOD

Data Sources

The ADDM Network has reported biennial estimates of prevalence and characteristics of 

children aged 8 years with ASD in geographically defined surveillance areas (sites) across 

the United States since 2000. This study focused on 2002 and after because data were not 

available for Hispanic children in 2000.

Full descriptions of ADDM Network methods are available elsewhere.5,6,8,10,15–20 In brief, 

clinicians reviewed records from available health and education sources and applied a 

standardized surveillance case definition of ASD based on behavioral criteria for autism 

described in the DSM-IV (2000–2014) and DSM-5 (2016). Education records were not 

available for review at all sites during all surveillance years. The ADDM ASD surveillance 

case definition did not require a recorded clinical diagnosis or special education eligibility 

if clinician review determined that the child’s documented symptoms were best described as 

ASD.

In this study, children were considered to have ASD if they met the standardized ADDM 

ASD surveillance case definition. Children with a recorded ASD diagnosis or special 
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education eligibility were considered “identified”; children without an ASD diagnosis 

or special education eligibility were considered “unidentified” through age 8 years. For 

children whose records contained information about IQ, co-occurring intellectual disability 

(ID) was defined as a score ≤70 on a child’s most recent IQ test or an examiner’s statement 

of ID in a developmental evaluation.

This analysis defines surveillance areas as described in each surveillance report. The 

sites participating in ADDM, as well as their respective surveillance areas, have 

changed over time, with 8–14 sites per year across the United States (www.cdc.gov/

autismdataviz#resources). Consistent with the surveillance year 2012 report, the geographic 

area with education and health record access was used for Maryland in 2012.19

Information about race and ethnicity was abstracted from health or education records and 

supplemented by data from birth certificates and administrative or billing information. 

Analyses of race/ethnicity were limited to non-Hispanic Black (Black), non-Hispanic White 

(White), and Hispanic children because of small numbers in other groups.

Denominators for all sites and surveillance years included in this study are available in Table 

S1, available online, and were based on National Center for Health Statistics bridged-race 

postcensal population estimates (https://www.cdc.gov/nchs). For surveillance areas smaller 

than county level, populations were adjusted using public school enrollment counts (https://

nces.ed.gov/ccd/pubagency.asp).

Statistical Analysis

Age at identification was defined as the age in months at a child’s earliest recorded 

ASD diagnosis or special education eligibility. Children with identification ages that were 

implausible (<6 months, n = 7) or invalid (>8 years, n = 5) and children with conflicting 

information about special education eligibility classification (n = 9) were excluded from 

analysis.

For analyses of geographic variability in progress in early identification over time, a subset 

of 9 sites were included that participated consecutively from 2008–2016: Arizona, Arkansas, 

Colorado, Georgia, Maryland, Missouri, New Jersey, North Carolina, and Wisconsin. For 

analyses of ID, the subset of sites with IQ data in ADDM surveillance reports were 

included (see footnote in Table S1, available online). Children who were not Black, White, 

or Hispanic, and children with unknown ID case status were included in overall analyses 

of progress over time but were excluded from analyses stratified by race/ethnicity or ID, 

respectively.

R (version 4.0.3; R Foundation for Statistical Computing, Vienna, Austria) was used for all 

analyses and visualizations. Median age at identification was calculated as the age in months 

at which 50% of children with recorded diagnosis or special education eligibility were 

identified (“median among identified children”). Median age was alternatively calculated 

including unidentified cases as censored observations, giving the age in months at which 

50% of all cases were identified (“median including unidentified children”). The cumulative 

hazard or log of survival was used to calculate 95% CIs for medians.21,22 Permutation 
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tests were used to test differences between median-based measures,23 with p values <.05 

considered statistically significant.

Cumulative incidence of identified ASD was calculated as the number of children with an 

ASD diagnosis or special education eligibility at or before each month of age divided by 

the total population (single-month incidence was also calculated). Cumulative incidence of 

identified ASD by age 8 years and ADDM-reported prevalence differ because unidentified 

children are not included in cumulative incidence numerators.6 We report cumulative 

incidence of identified ASD by age 48 months as “cumulative incidence of early-identified 

ASD.” Cumulative incidence 95% CIs were calculated using the Wilson score method.24 

Risk ratios25 and risk differences26 were used to compare cumulative incidences; risk ratios 

with 95% CIs that excluded 1 and risk differences with 95% CIs that excluded 0 were 

considered statistically significant.

RESULTS

A total of 31,393 children with ASD were included in the study. The number of children 

with ASD ranged from 1,370 (2004) to 5,469 (2014) (Table S1, available online). The 

percentage of children with a recorded ASD diagnosis or special education eligibility 

increased from 67.5% in 2002 to 82.7% in 2016. The percentage of children with ASD 

special education eligibility as their earliest or only identification also increased from 4.8% 

in 2002 to 16.2% in 2016. The total number of cases and the number of cases with recorded 

diagnosis or special education eligibility for all sites and surveillance years are available in 

Table S1, available online.

Progress in Early ASD Identification Over Time

Figure 1 shows ASD identification by month of age for children through age 8 years 

from 2002–2016 using the 3 measures. The left panel shows the percentage of children 

with a recorded ASD identification who were identified, with a line at 50% indicating 

the median among identified children. The middle panel shows the percentage of children 

with and without recorded ASD identification who were identified, with a line at 50% 

indicating the median including unidentified children. The right panel shows the cumulative 

incidence of identified ASD per 1,000 children, with a line at age 48 months indicating early 

identification. Values and statistics for median among identified children, median including 

unidentified children, and cumulative incidence of early-identified ASD (by age 48 months) 

are given for each year relative to 2002 in Figure S1 and Table S2, available online.

The overall median among identified children was 57 months in 2002 and 54 months in 

2016, a decrease of 3 months that was statistically significant by permutation test. The 

median among identified children was highest in 2004 (59 months) and lowest in 2012 (52.5 

months). The left panel of Figure 1 illustrates that although the difference between first and 

last surveillance years was statistically significant, medians among identified children have 

been similar across surveillance years, without a pattern of decrease by year.

The median age including unidentified children was 76 months in 2002 and 62 months in 

2016, a significant decrease of 14 months. There was an increase in overall percentage of 
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identified children during this time, from 67.5% in 2002 to 82.7% in 2016; this is visible as 

the end point of each line at 108 months in the middle panel of Figure 1. The decrease in 

unidentified children meant that fewer children were censored over time with this approach, 

which contributed to the decrease in this median.

Cumulative incidence of early-identified ASD increased from 1.7 per 1,000 children in 2002 

to 6.6 per 1,000 in 2016. This was a 4-fold increase, or 5 more children identified per 

1,000. The right panel of Figure 1 shows year-by-year increases in cumulative incidence of 

early-identified ASD.

Geographic Variability in Progress Over Time

Looking at sites that participated in ADDM surveillance consecutively in the subset of 

years from 2008–2016, values for median among identified children ranged from 46 months 

(Missouri) to 65 months (Maryland) in 2008, and from 48 months (Maryland and North 

Carolina) to 60 months (Arizona and Georgia) in 2016 (Figure S2, top panels and Table 

S3, available online). There was no change in the median among identified children for the 

majority of sites (5 of 9). Two sites had years in which the median among identified children 

was lower than in 2008, namely, Georgia (2010–2014) and Maryland (2010–2016). Two 

other states had years in which the median among identified children was higher than 2008, 

namely, Arkansas (2010) and Missouri (2012–2016).

Values for median including unidentified children in this time period ranged from 59 months 

(Wisconsin) to 82 months (Colorado) in 2008, and from 54 months (Wisconsin) to 69 

months (Colorado) in 2016 (Figure S2, bottom panels and Table S3, available online).The 

median age including unidentified children was significantly lower than 2008 for 5 of 9 

sites: Arizona (2012–2016), Georgia and Missouri (2010–2016), North Carolina (2016), and 

New Jersey (2012). There was no change in this metric over time in Arkansas, Colorado, 

Missouri, and Wisconsin.

Cumulative incidence of early-identified ASD ranged from 2.7 per 1,000 (Colorado and 

Maryland) to 6.8 per 1,000 (New Jersey) in 2008, and from 4.1 per 1,000 (Arizona) to 11.9 

per 1,000 (New Jersey) in 2016 (Figure 2; values are given in Table S3, available online). 

There were significant increases at 6 of 9 sites during this time period, with children 1.6 

to 2.9 times as likely to have early-identified ASD in 2016 than in 2008. This translated 

to 2 more children per 1,000 identified with autism by age 48 months in Colorado, 3 more 

per 1,000 in Georgia, 4 more per 1,000 in Wisconsin, and 5 more per 1,000 in North 

Carolina, New Jersey, and Maryland. In Arizona and Arkansas, cumulative incidence of 

early-identified ASD did not change significantly; in Missouri, it was lower in 2012 than in 

2008, but subsequent years were not significantly different from 2008.

Differences in Early Identification by Co-occurring Intellectual Disability

In the subset of sites with IQ data in ADDM surveillance reports (see footnote, Table 

S1, available online), and among children with known ID case status, the median among 

identified children was lower for children with ID every year (from 9 to 16 months lower) 

compared to children without ID (Figure 3, left panel and Table S4, available online). Over 

time, the median among identified children for children with ID decreased significantly, 
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from 54 months in 2002 to 45 months in 2016. The median among identified children for 

children without ID did not change significantly from 63 months in 2002 to 60 months in 

2016 (Table S5, available online).

The median age including unidentified children showed the same pattern of earlier 

identification of children with ID every year (from 14 to 22 months lower than children 

without ID; Figure 3, middle panel and Table S4, available online). Unlike the median 

among identified children, however, significant improvement in the median including 

unidentified children was seen not only for children with ID (from 67 months in 2002 to 49 

months in 2016) but also for children without ID (from 86 months in 2002 to 68 months in 

2016) (Table S5, available online).

From 2002–2008, cumulative incidence of early-identified ASD among children without ID 

was similar to or lower than in children with ID; since 2010, children without ID were more 

likely to be identified than children with ID (Figure 3, right panel and Table S4, available 

online). Cumulative incidence of early-identified ASD was significantly higher than 2002 

among children with and without ID every surveillance year 2006 and after (Figure 3, 

right panel). Overall, from 2002–2016, cumulative incidence of early-identified ASD among 

children with ID increased 2.9-fold, from 0.8 per 1,000 children in 2002 to 2.4 per 1,000 in 

2016. Among children without ID, cumulative incidence of early-identified ASD increased 

4.5-fold, from 0.6 per 1,000 in 2002 to 2.9 per 1,000 in 2016 (Table S5, available online).

Figure 4 shows the difference in incidence of ASD identification per 1,000 at each month 

of age for children with and without ID in 2016 compared to 2002. Positive values (in blue) 

indicate an increase in ASD identification at a given month of age, and negative values 

(in red) indicate a decrease. For children without ID, there have been relatively uniform 

increases in ASD identification between ages 24 and 96 months (Figure 4, left panel). For 

children with ID, increases in ASD identification were more pronounced for younger versus 

older children (Figure 4, right panel). This pattern emerged across years and was not limited 

to 2016 (Figure S3 available online).

Differences in Early Identification by Race/Ethnicity

The median among identified children decreased significantly only for Black children, from 

58 months in 2002 to 53 months in 2016. There was no significant change for Hispanic 

children from 2002–2016. The median among identified children for White children was 

significantly lower only in 2012 (52 months) than in 2002 (56 months) (Figure S4, top panel 

and Table S6, available online). There were no significant differences in the median among 

identified children for Black compared to White children in any year. There was only 1 

significant difference for Hispanic compared to White children, namely, a higher median 

among identified children in 2010 (Table S7, available online).

There were significant decreases in median age including unidentified children for all 3 

groups from 2002–2016. Over time, this measure decreased from 73 months to 60 months 

for Black children, 80 months to 59 months for Hispanic children, and 75 months to 

62 months for White children (Figure S4, middle panel and Table S6, available online). 

Comparing between groups, there were no differences in median including unidentified 
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children for Black compared to White children in any year. In 2 years (2004 and 2010), this 

measure was higher for Hispanic compared to White children (Table S7, available online).

From 2006–2016, cumulative incidence of early-identified ASD for all 3 groups was 

significantly higher than in 2002, with steady increases apparent over time (Figure S4, lower 

panel and Table S6, available online). In 2016, cumulative incidence of early-identified 

ASD was 3.5, 4.9, and 5.5 times as high compared to 2002 for White, Black, and Hispanic 

children, respectively. Relative gains were higher for Black and Hispanic children because 

cumulative incidence of early-identified ASD was lower for these groups than for White 

children in 2002. Absolute gains, however, were the same for all racial/ethnic groups: 5 

more children identified per 1,000. Comparing between groups, cumulative incidence of 

early-identified ASD for Black children was lower than among White children from 2002–

2012 (risk ratios from 0.7 to 0.8) but was not significantly different in 2014 or 2016. Early 

identification by this measure was lower for Hispanic children in every surveillance year, 

ranging from 0.5 to 0.8 times the rate among White children (Table S7, available online).

Differences in Early Identification by Race/Ethnicity and Co-occurring ID

For children without ID, median age at ASD identification among identified children was 

significantly higher only for Black children compared to White children in 2008, with no 

differences between Hispanic and White children in any year (Figure S5, top and middle 

panels and Table S8, available online). Median age including unidentified children was 

higher for Black and Hispanic children than for White children in 2006 and was also 

higher for Black children in 2010. From 2012–2016, median-based measurements were not 

different between groups.

Among children with ID, the median among identified children was higher for Black 

children than for White children in 2002, 2006, and 2008, and was higher for Hispanic 

children than for White children from 2008–2012 (Table S8, available online). Median age 

including unidentified children was significantly higher for Black children than for White 

children in 2002 and 2008 and was higher for Hispanic children than for White children in 

2002, 2004, and 2008–2012. Neither of the median-based measurements was significantly 

different from that of White children in the 4 most recent surveillance years (2010–2016) for 

Black children or in the 2 most recent surveillance years (2014–2016) for Hispanic children.

Cumulative incidence of early-identified ASD among children without ID was significantly 

lower for Black and Hispanic children every surveillance year since 2002 (2002 and 2016 

shown in Figure 5, left panel; values for all years available in Figure S5 and Table S8, 

available online). Rates among Black and Hispanic children without ID were from 0.2 to 

0.6 times the rates of identification for White children from 2002–2012. In 2016, Black and 

Hispanic children without ID were both identified with ASD at 0.7 times the rate of White 

children (both groups 95% CI: 0.5–0.8) (Table S8, available online).

For children with ID, cumulative incidence of early-identified ASD went from being similar 

among Black, Hispanic, and White children in 2002 to being 1.5 times as high among Black 

children in 2016 (95% CI: 1.3–1.9) (Figure 5, right panel). Figure S6, available online, 

shows cumulative incidence of identified ASD at each month of age for Black, Hispanic, and 
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White children in 2016, showing that disparities in identification exist across the entire age 

span. In addition, though small numbers limit statistical comparisons by site, the pattern of 

higher cumulative incidence of identified ASD with ID among Black children than among 

White children, and the lower cumulative incidence of identified ASD without ID among 

Black and Hispanic children than among White children, was consistent across sites in 2016 

(Figure S7, Table S9, available online).

DISCUSSION

The median age calculation typically published in ADDM reports did not capture progress 

and disparities in early identification. Overall, the median age at ASD identification among 

identified children decreased only 3 months from 2002–2016, and gaps in identification 

among Black, Hispanic, and White children were not apparent in recent years. There 

were improvements in median age, including unidentified children, largely because there 

were proportionally fewer children without a recorded ASD diagnosis or special education 

eligibility over time.27

Earlier identification of children with ID compared to children without ID was observed 

using median-based measures in every year. This is consistent with prior ADDM studies 

and a population-based cohort in the United Kingdom,28 which have reported earlier 

evaluation6,8,10 and diagnosis6,8,10,28 for children with ID. There was also no significant 

decrease in the median among identified children for children without ID, whereas there was 

a decrease among children with ASD and ID. This was because increases in identification 

for children with ID were focused on earlier ages, whereas there were increases across all 

ages for children without ID. These findings suggest that there is still room for improvement 

to identify these children earlier.

Cumulative incidence—a measure that incorporates information about prevalence—revealed 

encouraging signs of progress, yet also striking disparities in early ASD identification based 

on ID and race/ethnicity. In each group, children were more likely to be identified with 

ASD in 2016 than in 2002, with substantial progress made in identifying more children 

without co-occurring ID. Progress was not uniform, however, among sites that participated 

in all surveillance years from 2008–2016. Although most sites showed increases in early 

ASD identification in this time frame, significant improvement was not seen for Arizona, 

Arkansas, or Missouri. This could reflect fewer services available in these surveillance 

areas, or populations with lower socioeconomic status (SES)29 who may have less access to 

services. Some sites, such as New Jersey, showed large increases in cumulative incidence of 

early-identified ASD—progress that was masked by median age of identification.

The overall gap in early identification between Black and Hispanic compared to White 

children has been narrowing over time. Black children were identified early at the same 

rate as White children in 2014 and 2016, but fewer Hispanic children were identified with 

ASD by 48 months than were White children in every year. The findings by race/ethnicity 

are similar to reported ASD prevalence for these groups, with 2016 being the first year in 

which prevalence was the same between Black and White children (albeit still lower among 

Hispanic children).6
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Further disparities emerged when children were stratified by ID status. Among children 

without ID, early ASD identification was lower in every surveillance year among Black 

and Hispanic children—from one-fifth to two-thirds the rate of identification among 

White children. Lower SES has been associated with lower prevalence of ASD8,11,29 and 

could be one contributing factor, but disparities in identification remain after adjusting 

for SES.11,29 A recent review found that racial and ethnic minorities had less access 

to health care and reported lower quality of care.30 Language can also be a barrier for 

Spanish-speaking Hispanic families,30 suggesting a need to improve outreach, information, 

and system accessibility for non–English speakers. One resource is CDC’s “Learn the 

Signs. Act Early.” program, which provides free developmental milestone tracking tools, 

books, and other informational materials in English, Spanish, and other languages (https://

www.cdc.gov/ncbddd/actearly/freematerials.html).

There was also a striking disparity in early ASD identification among children with ID: in 

recent years, Black children were around 50% more likely to be identified with ASD and co-

occurring ID than were White and Hispanic children. This finding is consistent with a recent 

ADDM study that found higher ID prevalence among Black children compared to White, 

Asian, or Hispanic children.31 Contributing to this disparity are social determinants of 

health, which include individual and community-level factors such as SES, housing, physical 

environment, and experiences with racism and racial discrimination. Unlike with ASD, 

lower SES has been associated with higher prevalence of ID.31 Adverse birth outcomes such 

as preterm birth and low birth weight—linked to social determinants of health32—are more 

common among Black births than White or Hispanic births33 and are associated with higher 

risk of ID.34,35

There is also evidence of inequities in access to services—another aspect of social 

determinants of health—for Black children with ASD and ID. For instance, the 2016 ADDM 

prevalence report found that despite being more likely to have co-occurring ID than White 

children, Black children with ASD were less likely to be evaluated for ASD by age 36 

months.6 The same report also found that Black children with ID had a higher median 

age at ASD diagnosis than White children with ID.6 This difference in median age was 

not apparent in the current study, which used a broader definition of “identification” that 

included ASD special education eligibility from education sources, where Black children are 

more likely to have records.36

The disparity in identification of Black children with ASD and ID is likely multifactorial 

and will require interventions targeting social determinants of health at the individual 

and community level, including preventing known ID risk factors such as adverse birth 

outcomes. This study did not include children with only ID to address whether ASD might 

be missed among Black children compared to other groups, but a study of ID prevalence in 

2014 found that Black children were proportionally less likely to have an ASD diagnosis 

than were other racial groups.31 It is vital to ensure that Black children with or without ID 

receive timely diagnosis and appropriate intervention for ASD.

Developmental screening is one important way to identify developmental problems, 

including ASD, early. The American Academy of Pediatrics Periodic Survey data from 
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2002–2016 found that pediatricians’ self-reported use of developmental screening tools 

tripled, and referral of at-risk patients to early intervention also increased during this 

time period.37 Earlier surveys did not include specific questions about ASD screening 

and referral, but increased developmental screening could result in more children with 

developmental concerns including ASD being referred for potential diagnosis, and could 

have contributed to the improvements seen in this study. Efforts to increase developmental 

screening and enrollment in early intervention—2 objectives of Healthy People 203038—

could also include monitoring and eliminating racial disparities in these goals.

Results of this study might not generalize to communities that do not participate in ADDM, 

and there is considerable variability among ADDM sites.6,19,20,39 Although communities 

participating in the ADDM Network have changed over the years, this limitation was 

partially mitigated by examining year-to-year change by site. In addition, this analysis used 

the metrics and data as presented in the ADDM Network reports and did not perform 

multivariable analyses; however, the median-based measure results are qualitatively similar 

to the results of a recent multivariable analysis.11 Future papers could examine factors in 

more complex models using cumulative incidence.

In the future, linking ADDM Network data to screening or other medical and educational 

service use data could provide more information about how children with ASD are—or 

are not—identified early. Data describing children’s paths from screening to diagnosis to 

interventions could identify barriers to accessing needed services.

Our findings reveal that substantially more children with ASD are being identified early 

than in the past, especially those without ID. This progress has occurred as greater emphasis 

has been placed on increasing screening and timely evaluation and diagnosis of children 

with autism. Despite this progress, there is still room for improvement to identify children 

without ID earlier, and there are still concerning racial disparities among children with 

similar cognitive ability. Considerable work remains to continue to increase early and 

equitable identification of children with ASD.
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FIGURE 1. 
Early Identification of Autism Spectrum Disorder (ASD) Using 3 Metrics

Note: In the first panel, the gray line indicates the age in months at which 50% of children 

with recorded autism spectrum disorder (ASD) diagnosis or special education eligibility 

were identified (median among identified children). In the second panel, the line indicates 

the age in months at which 50% of children with and without recorded ASD were identified 

(median including unidentified children). In the third panel, the line indicates cumulative 

incidence of ASD identified by age 48 months per 1,000 children. Data are from the Autism 

and Developmental Disabilities Monitoring Network from 2002–2016.
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FIGURE 2. 
Cumulative Incidence of Early-Identified Autism Spectrum Disorder (ASD) Identification 

by Site

Note: Cumulative incidence is by age 48 months per 1,000 children. Limited to 9 sites 

that participated in the Autism and Developmental Disabilities Monitoring Network each 

surveillance year from 2008–2016.
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FIGURE 3. 
Three Metrics of Early Identification of Autism Spectrum Disorder (ASD) by Presence of 

Co-occurring Intellectual Disability (ID)

Note: Limited to sites with IQ data in Autism and Developmental Disabilities Monitoring 

Network surveillance reports from 2002–2016; excludes children with unknown ID case 

status. The first panel shows the median among identified children, which is the age 

in months at which 50% of children with recorded ASD diagnosis or special education 

eligibility were identified. The second panel shows the median including unidentified 

children, which is the age in months at which 50% of children with and without recorded 

ASD were identified. The third panel shows cumulative incidence of ASD identified by age 

48 months per 1,000 children.
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FIGURE 4. 
Difference in Autism Spectrum Disorder (ASD) Incidence in 2016 Compared to 2002 for 

Each Month of Age and by Co-occurring Intellectual Disability (ID)

Note: Limited to sites with IQ data in Autism and Developmental Disabilities Monitoring 

Network surveillance reports; excludes children with unknown ID case status.
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FIGURE 5. 
Cumulative Incidence of Early-Identified Autism Spectrum Disorder (ASD) by Race/

Ethnicity and Co-occurring Intellectual Disability (ID) in 2002 and 2016

Note: Cumulative incidence is by age 48 months per 1,000 children. Limited to sites with 

IQ data in Autism and Developmental Disabilities Monitoring Network surveillance reports; 

excludes children with unknown ID case status.
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