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Abstract

OBJECTIVE: Our objectives with this study were to describe the frequency of selected
cooccurring health conditions and individualized education program (IEP) services and post-high
school transition planning for adolescents with autism spectrum disorder and identify disparities
by sex, intellectual ability, race or ethnicity, and geographic area.

METHODS: The study sample included 1787 adolescents born in 2004 who were identified as
having autism through a health and education record review through age 16 years in 2020. These
adolescents were part of a longitudinal population-based surveillance birth cohort from the Autism
and Developmental Disabilities Monitoring Network from 2004 to 2020 in 5 US catchment areas.

RESULTS: Attention deficit hyperactivity disorder (47%) and anxiety (39%) were the most
common cooccurring health conditions. Anxiety was less commonly identified for those with

Address correspondence to Michelle M. Hughes, PhD, National Center on Birth Defects and Developmental Disabilities, U.S. Centers
for Disease Control and Prevention (CDC), 4770 Buford Hwy, Atlanta, GA 30341. mhughes7@cdc.gov.

Drs Hughes, Shaw, and Maenner and Ms Patrick contributed to the design and implementation of the research, the analysis of the
results, and the writing of the manuscript; Drs Pas, Durkin, DaWalt, Bilder, Bakian, Lopez, Ladd-Acosta, and Williams, Ms Salinas,
Ms DiRienzo, Ms Williams, Ms McArthur, Ms Hudson, Ms Schwenk, Ms Washington, and Mr Baroud contributed to the design

and implementation of the research, interpretation of results, and the critical review and revision of the manuscript; Ms Amoakohene
contributed to the analyses, replication of the results, and the critical review and revision of the manuscript; and all authors approved
the final manuscript as submitted and agree to be accountable for all aspects of the work.

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers
for Disease Control and Prevention.

CONFLICT OF INTEREST DISCLOSURES: The authors have indicated they have no conflicts of interest relevant to this article
to disclose.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hughes et al.

intellectual disability than those without. It was also less commonly identified among Black
adolescents compared with White or Hispanic adolescents. There was wide variation across
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Autism and Developmental Disabilities Monitoring Network sites in the provision of school-based
IEP services. Students with intellectual disability were less likely to receive school-based mental
health services and more likely to have a goal for postsecondary independent living skills
compared with those without intellectual disability. A total of 37% of students did not participate
in standardized testing.

CONCLUSIONS: We identified disparities in the identification of cooccurring conditions and
school-based IEP services, practices, and transition planning. Working with pediatric health
and education providers, families, and adolescents with autism will be important to identify
contributing factors and to focus efforts to reduce disparities in the supports and services
adolescents with autism have access to and receive.

Autism spectrum disorder (hereafter referred to as autism) is a developmental disability
that can cause significant social, communication, and behavioral challenges across the
lifespan.1 Cooccurring conditions, such as attention deficit hyperactivity disorder (ADHD)
and anxiety, that can impair functioning are common, affecting >70% of people with
autism.23

Within the school context, some adolescents with autism with impairments may qualify for
special education services outlined in an annual Individualized Education Program (IEP).*
Although the process can be started earlier, by the time a student with an IEP reaches the age
of 16 years, post-secondary transition-specific goals and actions to meet those goals must be
specified as part of the IEP.4

Because impairments that impact educational outcomes may span into adulthood,

schools are required to generate education- and employment-specific post-high school

(or postsecondary) goals, with recommended but optional planning for post-high school
independent living skills.?> Understanding the health status and educational services planned
for during this transition period is important to identify disparities and to focus health

and education interventions to prepare adolescents with autism and their families for the
transition to adulthood.

Beginning in the 2018 Autism and Developmental Disabilities Monitoring (ADDM)
Network surveillance year (SY), the US Centers for Disease Control and Prevention
expanded surveillance to include 16-year-olds at 5 sites and found variation in identification,
cooccurring conditions, and educational supports received by sex, intellectual ability, and
race and ethnicity, and ADDM Network site.%7 Select findings from these reports include
that adolescents (1) were more likely to be identified with autism after the age of 8

years if they were Hispanic, had high intelligence quotient (IQ) or adaptive scores, or

had certain cooccurring health conditions and (2) were less likely to have transition plan
goals for postsecondary education or employment or receive mental health services if they
had an intellectual disability. The purpose of this report is to continue to monitor, with

a more recent cohort of adolescents with autism, health status and educational services,
with a specific focus on the role of intellectual disability and the coronavirus disease 2019
(COVID-19) pandemic.
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nd Data Collection

The sample included adolescents born in 2004 whose health and education records were
reviewed in 2012 at age 8 for autism surveillance by the ADDM Network (SY 2012) in
catchment areas within Arkansas, Georgia, Maryland, Utah, and Wisconsin.8 Selection for
review was based on the presence of autism-specific information from special education
exceptionalities or health provider billing codes. We reviewed these adolescents’ 2013 to
2020 health and education records during the 2020 ADDM Network SY (SY 2020) at age
16 years at the same 5 sites.? The SY 2020 data were linked to the SY 2012 data described
previously.8

Case Definition

A child met the autism case definition if they lived in the SY 2020 study area in 2012

and had either (1) a written statement from a qualified professional diagnosing autism

on a comprehensive evaluation, (2) a special education classification of autism in public
school, or (3) an autism /nternational Classification of Diseases (ICD) code obtained from
administrative or billing information.

nitions

Data Collected in 2012—Demographic data from 2004 to 2012 included sex, race and
ethnicity. Persons of Hispanic ethnicity might be of any race but were categorized as
Hispanic. Racial and ethnic data were included because previous reports revealed variation
in autism prevalence between groups, likely attributable to differences in community autism
identification practices and access to services that are critical to monitor. ADDM Network
clinicians reviewed evaluations in abstracted records and documented whether children
ever had a written diagnosis of selected common cooccurring conditions (ADHD, anxiety,
depression, seizure disorder, or obsessive-compulsive disorder). We collected reports or
scores from clinical and education providers from the most recent 1Q and adaptive
composite tests.

Data Collected in 2020—A total of 21% of adolescents had an unknown residence and
may have moved after 2012, limiting the amount of information available from 2013 to
2020. No significant differences were found by known residence period by sex, race or
ethnicity, and intellectual ability (data not shown).

We collected historical and current diagnoses of the selected cooccurring conditions and
the most recent examiner reports or scores from 1Q and adaptive tests. Adolescents were
considered nonverbal or minimally verbal or having suicidal behavior or ideation if any

evaluation document included these descriptions.

We collected data from a student’s most recent IEP from ages 15 and 16 years, including
primary special education eligibility category, school services (speech, occupational therapy,
physical therapy, social skills instruction, special instruction, and mental health), extended
school year services, and assessment methods (ie, takes standardized assessments, with or
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without accommodations, or alternate assessments).10 From the transition plan section of
the IEP, we collected additional information, including whether (1) a transition plan was
completed, (2) there was an assessment of transition needs, (3) there was a course of study
to reach postsecondary goal(s), and (4) post-secondary goals were stated for education,
employment, and independent living skills (includes daily living skills and community
participation). Lastly, the anticipated high school diploma type was collected (regular or
alternate). For students with the most significant cognitive disabilities, an alternate diploma
is commonly awarded.1? We also collected the number of IEPs completed by month and
year from 2013 to 2019.

Analytic Methods

RESULTS

We dichotomized adolescents’ age of first identification with autism as <8 years or 9 to 16
years on the basis of their earliest autism diagnosis, autism eligibility, or autism ICD code.
We classified adolescents as having an adaptive impairment on the basis of their most recent
adaptive score (<70). We classified adolescents as having an intellectual disability on the
basis of their most recently available 1Q score (<70) or report; adaptive functioning was
missing for 44% of adolescents and, thus, was not included in the definition of intellectual
disability.12 Among those with intellectual ability documentation, we calculated prevalence
ratios to compare the percentage of the autism population with and without intellectual
disability by adolescent characteristics.

Among adolescents with >1 developmental evaluation from a health source from 2013 to
2020, we estimated the percentage who ever (from birth through age 16) had a diagnosis

of selected cooccurring conditions and who (from ages 9 through 16) had nonverbal or
minimally verbal or suicidal behavior or ideation documented in their records overall and by
sex, race or ethnicity, intellectual ability, and ADDM Network site.

For the aggregate IEP data, we calculated the average number of IEPs completed by month
from 2013 to 2019 and the number of IEPs completed by month in 2020, suppressing
months with <100 IEPs completed because of high variability in low-volume summer IEP
months. The statistical significance of the difference in the number of IEPs between the 2
periods, by month, was calculated by using log-linear regression models. For individuals’
IEP data, we calculated the percentage of students with the selected IEP components among
those with =1 IEP completed at ages 15 and 16 years. Among the subset of adolescents with
>1 transition plan, we calculated the percentage of adolescents with selected components in
their transition plan. For all individual IEP measures, we calculated percentages overall and
by intellectual ability and ADDM Network site. We calculated all 95% confidence intervals
around percentages using the Wilson method and used Stata SE/17.0 and R (version 4.2.2)
for data management and analyses.

Of 2947 8-year-olds whose records were reviewed in 2012 for autism, by age 16 years, 1787
were ever identified in the community as having autism (Supplemental Fig 3). Most were
identified as having autism by age 8 years, whereas 14% were identified during ages 9 to 16
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years. Among adolescents with autism, 84% had a clinical diagnosis of autism, 81% had an
autism ICD code, and 57% had an autism special education eligibility.

Approximately one-third of adolescents with autism also had an intellectual disability. Those
with intellectual disability were more likely to be female, Black, or Asian or Pacific Islander,
have an adaptive impairment, and be first identified with autism by age 8 years compared
with those without an intellectual disability (Table 1).

Cooccurring Conditions

ADHD (47%) and anxiety (39%) were the most frequently diagnosed cooccurring
conditions by age 16 years (Supplemental Table 3). Those with intellectual disability were
more likely to have a seizure diagnosis or be nonverbal than those without intellectual
disability (Fig 1). In contrast, those without intellectual disability were more likely to
have a diagnosis of ADHD, anxiety, depression, or have documented suicidal behavior or
ideation. Males were more likely to have ADHD and less likely to have seizures than
females (Supplemental Table 3). Anxiety and depression were more commonly diagnosed
among white and Hispanic adolescents than among Black adolescents. White adolescents
were less likely to be nonverbal compared with Black or Asian Pacific Islander adolescents.
We found wide variation across sites in diagnoses of all cooccurring conditions, except for
obsessive-compulsive disorder.

Individualized Education Programs

Of students with autism receiving special education services at ages 15 and 16 years
(n=482), 69% were served under an autism special education eligibility. Special
instruction (65%) and speech (54%) were the most common school services noted on
IEPs (Supplemental Table 4). Sites varied greatly in the percentage of students receiving
specific services; for example, school-based mental health services were only documented
at 2 sites (Maryland and Utah). Those with intellectual disability were more likely to have
an extended school year and receive school-based services for speech, occupational therapy,
and physical therapy but less likely to receive school-based services for mental health (Fig
2). Few (16%) students with autism with IEPs participated in standardized testing without
accommodations, and 37% did not participate in standardized testing (ie, they took an
alternate assessment; Supplemental Table 4). A total of 66% of students with autism and
intellectual disability took an alternate assessment compared with 13% of students with
autism and without intellectual disability (Fig 2).

Overall, the majority (94%) of students had a transition plan associated with their most
recent IEP (Table 2). The presence of a transition plan varied by site, with 74% in
Wisconsin compared with 100% in Maryland and Utah. An assessment of transition needs,
a course of study to reach postsecondary goals, and postsecondary goals for education

and employment were present in >90% of IEPs. However, completion of a goal for
postsecondary independent living skills was lower overall (47%) and varied by site (17% in
Maryland compared with 96% in Arkansas) and intellectual ability (36% for those without
intellectual disability compared with 62% for those with intellectual disability). It was
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anticipated that three-quarters of students with autism would receive a regular high school
diploma.

Based on aggregate IEP count data, there was a decline in the number of IEPs completed
during the months of March, April, and December of 2020, an early pandemic period
when many schools were operating virtually, compared with those same months during the
comparison period (2013-2019; Supplemental Fig 4).

DISCUSSION

Although diagnoses of cooccurring conditions, especially ADHD and anxiety, were more
common among adolescents with autism compared with previous findings in the general
population,13:14 the percentages with these conditions were lower than those reported for
ADDM SY2018.% This may be attributable, in part, to the negative impact of the COVID-19
pandemic on access to mental health diagnosis and care in 2020, understanding conditions
may have been diagnosed at any age; other studies have highlighted the increased mental
health burden and reduced access to services for adolescents during the pandemic.1-18 The
differences may also be due to the changing composition of adolescents in the population
due to an increase in the number of children identified with autism over time. Compared
with adolescents in the general population, the high frequency of cooccurring conditions
suggests that the medical needs of many adolescents with autism may be complex and
continue as they transition into adulthood.19 It will be important to ensure that mental health
services are available during adolescence and to continue to monitor cooccurring mental
health conditions among adolescents with autism in future SYs.

Disparities in the presence of cooccurring conditions were identified by intellectual ability,
race or ethnicity, sex, and site. The higher percentage of white and Hispanic adolescents
with cooccurring anxiety and depression compared with Black adolescents with autism
may indicate disparities in the identification and treatment of mental health concerns

for Black adolescents. Adolescents from racial minority groups are more likely to be
affected by mental health disorders but less likely to be identified or to receive mental
health services compared with white adolescents.20-21 A lack of access to services may
also contribute to the higher percentage of Black compared with white adolescents who
were nonverbal. Compared with those without intellectual disability, those with intellectual
disability were more likely to be nonverbal and experience seizures and less likely to have
documented anxiety or suicidal ideation or behavior. The lower percentage of adolescents
with cooccurring anxiety and suicidal ideation or behavior may be related to challenges

in the screening and diagnosis of these conditions among those with intellectual disability,
particularly among those who are nonverbal.22:23 The differences in cooccurring conditions
reinforce our understanding of the heterogeneity of autism in access to treatment and service
needs and the need for individualized support during the transition to adulthood.

Despite the high prevalence of cooccurring mental health conditions among adolescents
with autism relative to the general population, only 2 sites reported any student with

autism and an IEP receiving school-based mental health services. Schools have faced mental
health provider shortages for years.2* Moreover, although those with intellectual disability
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had higher utilization of most school services, they were less likely to receive mental
health services compared with those without intellectual disability, which is consistent
with previous findings.2> Those without intellectual disability may be more readily able

to describe their experiences related to mental health to be identified for school services
compared with those with intellectual disability.28 For all students, externalizing behaviors,
such as hyperactivity, may be more apparent for capturing attention and services, compared
with internalized mental health issues.2” Although students’ conditions may be managed in
a health care setting, mental health services provided by schools may also serve to increase
access.26:28

Beyond school-based mental health services, we observed wide variation across sites in the
percentage of students with autism and an IEP receiving specific services. These differences
in service provision may be due to differences at the district or state levels in policy,
programs, or resources available or the characteristics of adolescents with autism being
served.29 Schools may consider tracking service use over time, if not already monitoring, to
ensure that services provided to students are appropriately matched to their needs.

The substantial drops we observed in the number of IEPs completed during the first

2 months (March and April 2020) of the COVID-19 pandemic and in December 2020
compared with previous years are likely, in part, attributable to disruptions in schools due
to COVID-associated closures.3% More recent data after 2020 are needed to understand the
extent of disruptions in 2020 and more recently due to the long-term impacts of pandemic
measures.

A total of 37% of students with autism and an IEP in our sample took an alternative
assessment. Alternative assessments are aligned to alternative standards and are for students
with the most significant cognitive disabilities. Participation in alternative assessments is
limited to no more than 1% of students per grade per state.3! A total of 13% of those with
autism who did not have documented intellectual disability took alternative assessments,
potentially indicating that they were inappropriately administered. It could also indicate an
underdiagnosis of or lack of documentation of intellectual disability, which may make it
more difficult for these adolescents to qualify for supplemental security income benefits as
adults.32 Participating in standardized testing can be one marker indicating that a student is
on track to receive a regular high school diploma. 1011

Similar to the ADDM SY 2018,” we found high overall inclusion of transition plans in IEPs,
and the completion of transition assessments and postsecondary goals, with the exception
of the independent living skills goal, which is required only if the student’s IEP team
determines it to be appropriate. The wide variation in the completion of an independent
living skill goal by site and intellectual ability status may indicate state- or district-level
factors influencing whether this element is prioritized for completion. Despite this goal
being optional and acknowledging the possibility that this goal may still be completed
before high school exit, it may be beneficial for students qualifying for an IEP to consider
and plan for independent living skills after high school exit. Both educators and health
care providers play an important role in supporting adolescents in transition planning to
adulthood in health care, education, employment, and independence.33
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Although this study is based on a large, population-based sample, the findings are not
representative of all adolescents with autism. The sample was based on adolescents with
indications of autism by age 8 years, and we would have missed follow-up information
on adolescents who moved from the study area or stopped using education or health
services after age 8 years. Increases in telemedicine availability and primary care providers
diagnosing health conditions may have led to the under-capture of cooccurring health
conditions. Expanding the range of providers captured in autism surveillance may be
warranted in future SYs. Students who were aged 15 years at the most recently collected
IEP may not have been required to have a transition plan in their IEP. We could not
report on services received by students with autism without an IEP or services such as
mental health received outside of a school setting. Moreover, although we reported on
the presence of documented goals and services, we could not capture whether they were
implemented or their quality. Lastly, our surveillance definition of intellectual disability
differs from the clinical definition of intellectual disability, which includes a measure

of adaptive functioning. The high missingness of adaptive functioning tests highlights a
potential opportunity for improvement in conducting this assessment in clinical practice.

Expanded US autism surveillance of the adolescent period in 2020 provided an opportunity
to monitor the presence of, and disparities associated with, cooccurring health conditions
and special educational services. Clinicians, educators, other service providers, and
policymakers can use these data to inform service development for adolescents with

autism and focus interventions to reduce disparities in educational programming and the
identification and treatment of cooccurring conditions before the transition to adulthood.
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WHAT’S KNOWN ON THIS SUBJECT:

Among adolescents with autism, there are few recent population-based data on
cooccurring health conditions, education services, and planning for postschool life.

WHAT THIS STUDY ADDS:

In this study, we found racial and ethnic disparities in anxiety and a wide variation in
school-based services and transition planning by geographic area and intellectual ability,
identifying potential areas of focus to improve quality and reduce disparities.
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Percentage of Adolescents with Specific Cooccuring Condition
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Bars represent 95% confidence intervals. Intellectual disability is based on most recently available IQ score (<=70) or examiner's report.

FIGURE 1.
Percentage of adolescents with autism with an ever occurrence of selected cooccurring

health conditions from 2004 to 2020, by intellectual ability status (7= 1340).
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Percentage of Adolescents with Specific IEP
Characteristic or Service
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FIGURE 2.
Percentage of adolescents with autism with specific IEP components and services, by
intellectual ability status (7= 482).
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