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Abstract

IMPORTANCE Autistic adults experience suboptimal health outcomes. Likewise, attention-deficit/
hyperactivity disorder (ADHD) is linked to poor health outcomes in the general population, yet little is
known about co-occurring ADHD and its links with poor health outcomes among autistic adults.
OBJECTIVE To determine the prevalence of ADHD and ADHD medication prescriptions and to
examine associations between health outcomes and both ADHD co-occurrence and ADHD
medication prescriptions among autistic adults.

DESIGN, SETTING, AND PARTICIPANTS Population-based cohort study of US Medicaid-enrolled
adults aged 18 years and older, including autistic adults with and without co-occurring intellectual
disability (ID), adults with ID without autism, and adults from a random sample of Medicaid-enrolled
individuals from 2008 to 2019. Analyses were completed September 2023 to September 2024.
EXPOSURES Autism, ADHD, and ID using validated algorithms from the Chronic Conditions
Warehouse.

MAIN OUTCOMES AND MEASURES Prevalence rates of co-occurring ADHD, ADHD medication
prescriptions, substance use, cardiovascular conditions, injury in autism without ID, ID without
autism, autism with ID, and the general population.

RESULTS The study included 3 506 661 patients (mean [SD] age, 33.5 [15.6] years; 1854 892
[52.9%] female; 702 694 [20.0%] Black, 587 048 [16.7%] Hispanic, and 1786 703 [60.0%] White).
Compared with the general Medicaid-enrolled population (1846 102 patients), which had 49 523
patients (2.7%) with co-occurring ADHD diagnoses, this study found elevated rates of ADHD in
autism without ID (280 195 patients [26.7%]; prevalence ratio [PR], 5.1; 95% Cl, 4.4-5.9), autism with
ID (261061 patients [40.2%]; PR, 6.8; 95% Cl, 6.0-7.7), and ID without autism (1119 303 patients
[19.0%]; PR, 4.4; 95% Cl, 4.0-5.0). A total of 117 704 adults (26.6%) with ADHD received an ADHD
medication prescription. The study identified that rates of substance use were higher among clinical
groups with co-occurring ADHD. For example, 9886 of 74 675 autistic adults with ADHD (13.2%) had
substance use disorder, compared with 11782 of 205 520 autistic adults with no ADHD (5.7%). ADHD
diagnoses were associated with higher rates of all health outcomes, regardless of group. Substance
use was higher in both ID groups with ADHD diagnoses and ADHD medications, whereas injury and
cardiovascular condition rates were lower in all ADHD groups who received ADHD medications.
CONCLUSIONS AND RELEVANCE |In this cohort study of Medicaid-enrolled adults, autistic adults
experienced high rates of co-occurring ADHD and were more likely to receive ADHD medication
prescriptions than adults in the general population. Negative health outcome rates are higher among
autistic people with co-occurring ADHD, although ADHD medication prescriptions are associated
with lower rates of negative health outcomes. Treating ADHD may improve health among

autistic adults.
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Key Points

Question How prevalent is
co-occurring attention-deficit/
hyperactivity disorder (ADHD) among
autistic adults and is it associated with
negative health outcomes?

Findings In this cohort study that
included more than 3.5 million adults,
co-occurring ADHD was elevated among
autistic adults compared with the
random national sample. Co-occurring
ADHD was associated with worse health
outcomes, and prescriptions for ADHD
medications were generally associated
with better health outcomes.

Meaning These findings suggest that
co-occurring ADHD persists to a greater
degree in autistic adults than the general
Medicaid-enrolled population, and
treatment of ADHD may impact health.
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Introduction

Autistic adults experience suboptimal health outcomes'® and early mortality®® compared with the
general population. Autistic people, their families, and practitioners demand action on the part of
health care practitioners to identify predictors and contributors to these suboptimal health
outcomes to inform prevention strategies and points of intervention for autistic adults.’°? A subset
of commonly occurring mental health conditions—notably depression and anxiety—are associated
with poor physical health and quality of life outcomes for autistic adults.!
Attention-deficit/hyperactivity disorder (ADHD) is one of the most commonly co-occurring
mental health conditions for autistic youths.™'* ADHD is defined by inattention symptoms, including
distractibility, forgetfulness, and disorganization, as well as hyperactivity/impulsivity symptoms
including restlessness, interrupting others, and talking excessively. ADHD medications are some of
the most prescribed psychoactive medications in this population.’™ The prevalence rates of ADHD
diagnoses and ADHD traits are known to decrease over time within the general population.’®22
However, we know little about the prevalence of ADHD and medication to treat ADHD among autistic
adults.? Scientists in this area, including ourselves, have challenged the field to fill the critical
knowledge gap of ADHD prevalence and ADHD medication usage among autistic adults to inform
clinical care and guide policy and programmatic change in the Medicaid system and other systems of
care as well. 2324
ADHD is associated with an increased propensity for several suboptimal outcomes in autistic

children®>28

and poor health outcomes in the allistic (non-autistic) general population, including
cardiovascular disease, injuries and accidents, and substance use.?°2 Cardiovascular disease and
injuries occur at greater rates in autistic adults than the general population, and these physical
health outcomes are linked with mortality in autistic people.®*° Substance use among autistic adults
is not elevated overall, although substance use is associated with distress related to managing
co-occurring mental health problems.® Yet we know little about the links between co-occurring
ADHD and health outcomes in autistic adults.3*3¢

Medicaid claims data in the US provide an excellent opportunity to obtain population-level rates
of ADHD, ADHD-indicated medication prescription rates, and co-occurring health outcomes among
autistic adults and comparable control groups in this health care system. Medicaid is the largest
behavioral health insurer in the US and among the only insurers available to autistic adults across the
lifespan. Evaluating our questions within the Medicaid system positions us to inform system
improvements through changes in eligibility criteria and service packages available to enrollees.
Therefore, we used a national sample of Medicaid-enrolled adults to identify the prevalence of ADHD
and ADHD medication prescription rates, as well as potential associations between ADHD
co-occurrence and ADHD medication prescriptions with substance use, cardiovascular conditions,
and injury in 4 groups: (1) autistic adults with co-occurring intellectual disability (ID), (2) autistic
adults without co-occurring ID, (3) adults with ID without co-occurring autism, and (4) a random
sample of adult Medicaid enrollees across the US.

Methods

Study Population

The cohort included in this study was approved by the Drexel University institutional review board.
Their approval included a waiver of informed consent because the study was a secondary data
analysis. We followed the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guidelines.

We constructed 4 groups from 2008 to 2019 Medicaid claims data across 50 states and
Washington, DC: autistic adults without ID (autism), adults with ID without autism, autistic adults
with co-occurring ID (autism with ID), and a random sample of adult Medicaid enrollees without
autism or ID (general population). The sample included only adults aged 18 years or older in the study
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period. For individuals who turned 18 years old during the study period, claims and months only
corresponding to ages 18 years or older were considered in the study. A minimum of 12 months of
continuous enrollment was required for inclusion in the sample. The age variable used in the study
was determined at the beginning of the 12-month eligibility period. Race and ethnicity (American
Indian and Alaska Native; Asian, Hawaiian, and Pacific Islander; Black; Hispanic or Latino; multiracial;
White; or other [included non-Hispanic with missing race and missing both race and ethnicity]) were
self-reported and collected by the states; this information is shared for characterization

purposes only.

Measures

We defined exposure to autism, ID, ADHD, and substance use with validated algorithms from the
Chronic Conditions Warehouse. To be included in this sample, all individuals were required to meet
claims-based criteria for autism (International Classification of Diseases, Ninth Revision [ICD-9] and
Tenth Revision [ICD-10] codes: ICD-9: 299.xx; ICD-10: F84.x; 280 195 patients), ID (ICD-9:

317.x x -319.xx; ICD-10: F7x; 1119 303 patients), or autism with ID (261061 patients), or to be part of a
random sample of the general population with no claims for autism or ID (1846 102 patients). A
minimum of 12 months’ continuous enrollment was required for individuals in the sample to account
for administrative churning, an off and on pattern of Medicaid disenroliment and enrollment for
procedural reasons; our approach aligns with previous research.3”3¢ ADHD diagnosis came from the
ADHD, Conduct Disorders, and Hyperkinetic Syndrome algorithm (ICD-9: 312.xx, 314.xx; ICD-10:
F90.x, F91.x); and substance use came from the Drug Use Disorder algorithm from the Chronic
Conditions Warehouse. Autism, ADHD, ID, and drug use disorder diagnoses required at least 1
inpatient or 2 other outpatient claims involving related diagnoses. Our use of number of claims by
setting is a well-established approach for validating diagnoses in claims data.3®-#? Cardiovascular
conditions (ICD-9: 272.xx, 390.xx-459.xx; ICD-10: E78.xx, Ixx.xx) and injuries or accidents (/CD-9:
800.xx-999.xx, Exx.xx; I[CD-10: Sxx.xx; Txx.xx) required at least 1 claim involving related diagnoses.
ADHD medications were identified based upon prescriptions with a primary indication for ADHD in
the Multum Medisource Lexicon.®

Statistical Analysis

All analyses controlled for age group (18-24, 25-34, 35-44, 45-54, 55-64, and =65 years), assigned
sex as denoted in claims data (male or female), race and ethnicity, Medicaid eligibility category
(disability, poverty, or other), urbanicity (urban, rural, or missing), enrolled duration over the study
period (12-36, 37-60, or 61 or more months), and where they resided for the majority of the study
period (state or District of Columbia).

For ADHD prevalence rates, prevalence ratios (PRs) with their 95% Cls were calculated by
comparing the 3 clinical groups with the general population sample. PRs were considered significant
if their 95% Cls did not overlap with 1.

For ADHD medication, we calculated the percentages of individuals across the 4 groups
(autism, autism with ID, ID, and the general population sample) receiving prescriptions for
medications with a primary indication for ADHD (see medication list in eTable 1in Supplement 1).
Some ADHD medications may have secondary indications, but the medication was likely prescribed
to treat ADHD for our groups with ADHD diagnoses. We then conducted x tests and calculated PRs
and their 95% Cls comparing the 3 clinical groups’ ADHD medication prescription rates with the
general population sample’s medication prescription rate.

For health outcomes, PRs and their 95% Cls were calculated for adults with and without ADHD
diagnoses within their diagnostic category. For example, within the autism diagnostic group, we
evaluated whether those with an additional diagnosis of ADHD had an increased risk of poor health
outcomes, including higher PRs of substance use, cardiovascular conditions, and injury. We
considered group differences in PRs significant if the 95% Cls did not overlap between groups.
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Finally, within the 4 diagnostic categories, we split the subset with ADHD (eg, autism and
ADHD) into subgroups of those prescribed and not prescribed ADHD medications. This additional
parsing of the sample allowed us to evaluate the potential association between ADHD prescriptions
and health outcomes. All analyses were conducted between September 2023 and September 2024
with SAS 9.4 (SAS Institute) and Stata 17.0 (StataCorp) without extension packages.

Results

Demographic characteristics for this cohort study (3 506 661 patients; mean [SD] age, 33.5 [15.6]
years; 1854 892 [52.9%] female; 702 694 [20.0%] Black, 587 048 [16.7%] Hispanic, and 1786 703
[60.0%] White) are presented in Table 1and eTable 2 in Supplement 1. The general population was
older and had a higher sex ratio of female to male patients than all 3 clinical groups, who had a male
majority sex ratio. The ID and autism with ID groups had longer enrollment times and a higher
percentage of coverage for disability than other coverage forms compared with the autism and
general population groups. The general population sample had the lowest percentage of
co-occurring ADHD diagnoses (49 523 patients [2.7%]), followed by the ID (212 598 patients
[19.0%]; PR, 4.4; 95% Cl, 4.0-5.0), autism (74 675 patients [26.7%]; PR, 5.1; 95% Cl, 4.4-5.9), and
autism with ID (104 901 patients [40.2%]; PR, 6.8; 95% Cl, 6.0-7.7) groups. The percentage of
co-occurring ADHD across both autism groups was 33.2% (179 576 patients; PR, 6.8; 95% Cl,
5.8-8.0). The distribution of race and ethnicity was unequal across the 4 diagnostic groups with the
ID groups having fewer people who identified as non-Hispanic or Latino White.

Among people with an ADHD diagnosis, the general population sample had an ADHD
medication prescription rate of 36.0% (17 829 patients), which is significantly higher than the ID
(36 952 patients [17.4%]; PR, 0.61; 95% Cl, 0.57-0.65) and autism with ID groups (28 063 patients
[26.8%]; PR, 0.72; 95% Cl, 0.66-0.77) but significantly lower than the autism group (34 860 patients
[46.7%]; PR, 1.14; 95% Cl, 1.09-1.20). Among clinical groups, the rates of substance abuse were
higher among clinical groups with co-occurring ADHD. For example, 9886 of 74 675 autistic adults
with ADHD (13.2%) had substance use disorder, compared with 11782 of 205 520 autistic adults with
no ADHD (5.7%) (Table 1). For health outcomes (Table 2), adults with ADHD in each diagnostic group
had higher rates of substance use (autism: PR, 2.4; 95% Cl, 2.3-2.6; autism with ID: PR, 3.1; 95% Cl,
2.7-3.5; ID: PR, 2.4; 95% Cl, 2.1-2.6; general population: PR, 2.7; 95% Cl, 2.5-3.0), cardiovascular
conditions (autism: PR, 1.3; 95% Cl, 1.3-1.4; autism with ID: PR, 1.3; 95% Cl, 1.3-1.3; ID: PR, 1.2; 95% Cl,
1.1-1.2; general population: PR, 1.4; 95% Cl, 1.3-1.5), and injury (autism: PR, 1.4; 95% Cl, 1.4-1.5; autism
with ID: PR, 1.3; 95% Cl, 1.3-1.4; ID: PR, 1.2; 95% Cl, 1.2-1.3; general population: PR, 1.5; 95% Cl, 1.4-1.6)
compared with the adults in their diagnostic group without ADHD.

However, in each diagnostic group, the rates of cardiovascular conditions and injury were lower
for adults with ADHD receiving ADHD medication prescriptions compared with adults with ADHD in
their diagnostic group not receiving ADHD medication prescriptions (Table 3). The same held true for
rates of substance use among people with ADHD who received ADHD medication vs those who did
not in the autism without ID group, the ID group, and in the general population sample (Table 3). In
contrast, the rate of substance use was no different for autistic adults with ID and ADHD who
received ADHD prescriptions vs no medication prescription (PR, 1.0; 95% Cl, 0.9-1.0). PRs of those
with ADHD taking ADHD medications or not compared with those that did not have ADHD can be
found in eTable 3 in Supplement 1.

We conducted sensitivity analyses to ensure that our findings were not biased by individuals
with missing race and ethnicity data and by ADHD medications prescribed for narcolepsy. Our
pattern of results did not change. We also present PR standardized scores for ADHD and health
outcomes. All findings are in eTables 4-5 in Supplement 1.
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Discussion

In the largest national cohort study that we know of to date, we find that, as in childhood, ADHD is
common in adulthood for autistic people, particularly those with ID, and that the ADHD
co-occurrence rates in autism are much higher than base rates in the general Medicaid-enrolled
population. Furthermore, ADHD is linked to increased rates of cardiovascular conditions, injuries, and
substance use within each of the 4 groups evaluated here.

ADHD medication prescription rates are lower in people with ID and ADHD diagnoses
regardless of the presence of autism. These lower ADHD medication prescription rates could result
from greater difficulty evaluating efficacy, accessing specialty care practitioners who see patients
with ID, or Medicaid state-specific formulary coverage. However, ADHD medications are associated
with lower rates of cardiovascular conditions and injuries among all groups evaluated here.
Associations between ADHD medications and substance use were more complex with improved
outcomes among autistic people without ID, people with ID, and the general Medicaid-enrolled
population adults, but there was no difference in rates of substance use outcomes in the autism with
ID group.

Our findings emphasize the importance of co-occurring ADHD on the health safety of autistic
adults. Furthermore, access to and coverage of ADHD medications supports optimal outcomes
among autistic adults. These findings are particularly striking in the context of Medicaid, which in the
US plays a critical role in providing access to and delivery of supports for ADHD, ID, and autism,
including medication management, substance use treatment, home- and community-based services,
and neurodevelopmental care that transcends mental health and disability service siloes.

Our study is the first population-based, national cohort study of ADHD prevalence among
autistic adults that we know of. We found a more than 10-fold increase in ADHD for autistic adults
without ID compared with the general population and a 2-fold increase in ADHD for autistic adults
with ID vs adults with ID without autism. Our findings suggest that the rate of ADHD among autistic
people is fairly stable into adulthood. Rates of ADHD in the general population of children are higher
than rates in adulthood,'®?? and our ADHD rate of 2.7% in the general Medicaid-enrolled population
aligned with prior estimates among adults. This finding has profound implications for adult service
delivery and outcomes for autistic people given the potential influence of co-occurring ADHD on
health and for-service systems like Medicaid and Medicare as they prepare for increasing numbers of
autistic people accessing care given continued increases in childhood prevalence rates of autism (1

Table 2. Prevalence Ratios (PR) and Their 95% Cls for Attention-Deficit/Hyperactivity Disorder-Related
Health Outcomes Within Each Diagnostic Category

PR (95% CI)

Autism without ID ID without Autism Autism with ID General population
Outcome (n =175 244) (n=73591) (n =176596) sample (n = 1464 735)
Substance use 2.4 (2.3-2.6) 3.1(2.7-3.5) 2.4(2.1-2.6) 2.7 (2.5-3.0)
Cardiovascular 1.3(1.3-1.4) 1.3(1.3-1.3) 1.1(1.1-1.2) 1.4(1.3-1.5)
conditions
Injury 1.4 (1.4-1.5) 1.3(1.3-1.4) 1.2(1.2-1.3) 1.5(1.4-1.6)

Abbreviation: ID, intellectual disability.

Table 3. Prevalence Ratios (PR) Comparing Those With Attention-Deficit/Hyperactivity Disorder by Taking Medications or Not, Within Each Diagnostic Category

PR (95% CI)

Autism without ID ID without Autism Autism with ID General population sample

(n=155334) (n =971558) (n=161868) (n=1776870)
Outcome Meds No Meds Meds No Meds Meds No Meds Meds No Meds
Substance use 0.7 (0.6-0.7) 0.9(0.8-1.0)* 1.0(0.9-1.0) 0.8(0.8-0.8) 0.7(0.6-0.7) 0.9(0.8-1.0)* 1.0(0.9-1.0) 0.8 (0.8-0.8)
Cardiovascular conditions 0.9(0.9-0.9) 0.9(0.9-0.9)  0.9(0.9-0.9) 0.9(0.9-1.0> 0.9(0.9-0.9) 0.9(0.9-0.9) 0.9(0.9-0.9)  0.9(0.9-1.0)
Injury 0.9 (0.9-0.9) 1.0(0.9-1.0)* 0.9(0.9-1.0) 1.0(1.0-1.0)> 0.9(0.9-0.9) 1.0(0.9-1.0)> 0.9(0.9-1.0) 1.0 (1.0-1.0)®

Abbreviations: ID, intellectual disability; meds, medications.

2 The higher limit of 95% Cl is lower than 1, and the difference is statistically significant.
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in 36 children).*® The sheer prevalence of ADHD found by this study presents baseline information
for policymakers to generate and implement Medicaid programs to improve support for autism and
ID populations across the lifespan.

The elevated rates of ADHD medication prescriptions among autistic adults without ID
compared with all other groups was a novel observation. The lower rates of ADHD medication
prescriptions in adults with ID and autistic adults with ID was expected given the difficulty of
diagnosing and monitoring ADHD in people with lower cognitive ability.*+# In future studies,
querying practitioners about their approach to treatment of ADHD in autistic adults without ID vs the
general population could determine if systemic factors are associated with the higher prescription
rates of ADHD medications for autistic adults without ID. For example, one could examine state
formularies to determine if coverage of ADHD medications that impact medication use would also
support understanding of needed Medicaid reform.

ADHD is associated with higher rates of cardiovascular conditions, injuries, and substance use,
regardless of the presence of autism or ID. This association between ADHD and health outcomes is
known for the general population,?®-3? but our study is the first that we know of to demonstrate this
association in the context of adults with autism, autism with ID, and ID diagnoses. In the current
study, the association of ADHD with increased rates of cardiovascular conditions and injury were
highest in the Medicaid-enrolled general population sample compared with all 3 clinical groups. Also,
adults with ADHD in the general population likely have more autonomy overall due to relying upon
fewer daily living supports than autistic adults with ADHD. Thus, adults in the general population with
ADHD would have more opportunities to engage in risky behavior that increases their chance for
injury and substance use behaviors. Alternatively, autistic adults with and without ID, and adults with
ID may be less willing to report physical health symptoms to practitioners, or practitioners may
dismiss their reports. We need prospective studies to evaluate whether the lower rates of health
outcomes reflect lifestyle opportunities or barriers to care.*®

Overall, adults with ADHD had lower rates of cardiovascular conditions and injuries when
prescribed ADHD medications compared with adults with ADHD not receiving these prescriptions.
Regardless of the presence of an autism diagnosis, individuals with an ADHD diagnosis without ID
who were prescribed ADHD medications also had lower rates of substance use compared with those
who were not prescribed ADHD medications. Our findings extend prior studies in the general
population showing that ADHD medications are associated with reduced injuries among children and
adolescents with ADHD*”>° and substance use in adolescents and adults with ADHD.>"2 In
addition, our findings align with a recent meta-analysis documenting that ADHD medications pose no
additional risk for cardiovascular disease in adulthood.>*

Another interesting observation is that individuals with an ID diagnosis who take ADHD
medications have higher rates of co-occurring substance use disorder than individuals with an ID
diagnosis who do not. This observation was true for individuals with ID with and without an autism
diagnosis. Substance use disorder is on the rise for autistic individuals with ID, with the rate more
than doubling over a 4-year period. More research is needed to determine what role co-occurring
ADHD and ADHD prescription medications may play in this troubling substance use trend. Notably,
while our observations show associations between ADHD medication prescriptions and health
outcomes, the field needs additional studies to demonstrate a potential causal relationship. The
Medicaid system relies upon an evidence base that captures the prevalence of co-occurring
conditions to improve effectiveness and efficiency of care. The findings from the current study
present an important benchmark for assessing the need for and potential structure of changes to
Medicaid policies and programs that could support improved outcomes, including individual-level
and cost-related measures that impact state and federal spending.

Looking forward, there are opportunities to improve care coordination across behavioral health,
physical health, and developmental disabilities services. For example, within-Medicaid siloes that
differentially enroll and deliver services to people with ID or autism may not be well coordinated with
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mental health or other specialty care where ADHD is a focus. Concentrated integration of cross-
diagnosis care and the coverage of care coordination service modalities, such as support
coordination or health home models and access to medication management, could be priority
targets for examining if and how Medicaid provides access to needed care and adequate coverage of
needed components once individuals are enrolled. Furthermore, state variation in the
implementation of these models could yield promising avenues for policy and program structure that
warrant replication and expansion when care is accessed, coordinated and used as needed.

Limitations

Our study has limitations. We may have underdiagnosed various conditions due to incomplete or
missing claims data, and our Medicaid population may not generalize to the broader, non-Medicaid-
enrolled population. Also, ADHD medication prescriptions are an imperfect proxy for ADHD
medication usage because we cannot independently confirm people’s medication adherence.
Furthermore, binarizing ADHD medication prescriptions to present or absent assumes presence of a
prescription has the same impact, even though people will differ on continuous vs time-limited use
of medications. A future, prospective study that measures ADHD prescription, usage, and adherence
rates would address limitations of our study. Race and ethnicity data are not fully populated in
Medicaid files. However, race and ethnicity data are improving, and while steps were taken to use the
maximum information available across years, future studies should continue to examine potential
changes in rates of ADHD as race and ethnicity data are more fully populated. Similarly, examining
differences by sex is an important next step for research, in combination with race and ethnicity, to
deploy intersectional approaches to identifying and addressing inequities.

Conclusions

Unlike the general population, rates of ADHD remain stable for autistic people into adulthood. In
addition, autistic adults with co-occurring ADHD are more likely to receive ADHD medication
prescriptions than the general population or their allistic counterparts with ID. Co-occurring ADHD is
associated with higher rates of cardiovascular conditions, injury, and substance use among autistic
people, although, overall, these effects are mitigated by ADHD medications. Clinicians and service
practitioners should be aware that treating ADHD may improve overall health outcomes. Medicaid
system changes to support the growing group of autistic adults with co-occurring ADHD should be
targeted to ensure access to needed care, including care coordination, medication, and specialty
care. Enhancing systems of care to address autistic adults’ co-occurring ADHD will likely improve
their independence, health, and overall quality of life.26->%
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