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Abstract

The prevalence and incidence of early-onset dementia among adults with Autism Spectrum
Disorder (ASD) is currently unknown. In this case-control study, the prevalence and incidence of
early-onset dementia in individuals with ASD was examined during 2008 — 2012 using Medicaid
Analytic eXtract files. Participants were 30-64 year-old adults who were Medicaid beneficiaries
and had either a diagnosis of ASD only (n=12,648), a diagnosis of ASD with co-occurring
Intellectual Disability (n=26,168), a diagnosis of ID without ASD (n=406,570), or no ASD nor
ID diagnoses (n=798,828). The 5-Year prevalence of dementia was 4.04% among adults with
ASD only, and 5.22% for those with ASD and co-occurring ID. This prevalence was higher
compared to the prevalence of dementia in individuals with no ASD and no 1D (0.97%), but
lower compared to individuals with ID only (7.10%). Risk factors associated with the increased
prevalence in the general population were similarly associated with the increased risk of dementia
in individuals with ASD. Even after adjusting for these risk factors, compared to the general
population, dementia was found to occur more frequently in individuals with ASD only (adjusted
hazard ratio, 1.96; 95% ClI, 1.69-2.28), as well as individuals with ASD and co-occurring 1D
(adjusted hazard ratio, 2.89; 95% Cl, 2.62-3.17).

In conclusion, adults with ASD under the age of 65 were approximately 2.6 times more likely to
be diagnosed with dementia compared to the general population in our study.

Lay Abstract

It is unclear whether adults diagnosed with Autism Spectrum Disorder are at higher risk of being
diagnosed with early-onset dementia compared to those who are not on the autism spectrum. In
this study we examined for the first time the nationwide prevalence and incidence of Alzheimer’s
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Disease and other types of dementia in ASD in a sample of adults with ASD aged 30-64 years
who were enrolled in Medicaid, the largest insurer of behavioral health services in the US.
Medicaid claims data, which include information on the diagnoses that beneficiaries receive,
suggested that the adults with Autism Spectrum Disorder were approximately 2.6 times more
likely to be diagnosed with early-onset Alzheimer’s disease and related dementias compared to the
general population.

Research on Autism Spectrum Disorder (ASD) in the past decade has witnessed a growing
focus on early diagnosis and intervention. Conversely, less research attention has been
devoted to the characteristics and treatment needs of adults with ASD, including co-
occurring conditions and manifestations associated with aging. For example, it is currently
unclear whether individuals with ASD, compared to the general population, are at a higher
risk of being diagnosed with early-onset Alzheimer’s disease and other forms of dementias
(hereinafter early-onset dementia; i.e., dementia manifesting before age 65). This is a critical
question, given the personal and societal impact of early-onset dementia, and the importance
of adequate service provision for affected individuals (Mendez, 2019; Rossor et al., 2010).

ASD has a growing prevalence, currently estimated at 1 in 54 among school-age children in
the U.S. (Maenner et al., 2020), and its lifetime cost of care is estimated at $3.6 million per
person in the U.S. (Cakir et al., 2020). Similarly, the number of individuals diagnosed with
Alzheimer’s disease and other forms of dementias is increasing, currently affecting 10% of
the North American population age 65 and older, and increasing direct costs of care, with
per person costs estimated to reach $ 350,000 in 2018, and global costs expected to reach
$1.1 trillion by 2050 (Alzheimer’s Association, 2019). Additionally, 3-5% of individuals
with Alzheimer’s disease and other forms of dementias develop symptoms before age 65,
resulting in additional personal and societal costs (Mendez, 2019; Rossor et al., 2010).
Recent data indicate a prevalence of early-onset dementia of 74.3 per 100,000 in the general
population under 65 (Chiari et al., 2021). Against this background, the intersectionality
between these conditions represents a pressing public health issue. Indeed, the lack of
knowledge on the co-occurrence of these conditions is likely to result in inadequate service
provision and poor understanding of the social and economic implications for affected
individuals, their care partners, and the society, leaving policymakers without an evidence
base for formulating policies and programs. Additionally, understanding the co-occurrence
of ASD with early-onset dementia might provide insight on the nature, mechanisms and
treatment for each condition. For example, studies documenting the high prevalence of
dementia in Down syndrome have paved the way for research uncovering a partial overlap in
neuropathology between the two conditions, suggesting shared biological mechanisms and
directions for intervention (Hartley et al., 2015).

Although the importance of building an evidence base in this area has been repeatedly
highlighted by scholars in the field (Happé & Charlton, 2012; Howlin & Taylor, 2015), only
a few studies have examined the co-occurrence of ASD and dementia, providing inconsistent
findings. In a study surveying caregivers of 142 older persons with cognitive impairment,

it was found that those reported to have ASD (n= 23) had significantly younger age at

the onset and more pronounced severity of cognitive impairment compared to non-ASD
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samples, suggesting that ASD might be a risk factor for earlier onset of dementias (Rhodus
et al., 2020). An important limitation of the study, however, was the use of a survey
instrument to identify ASD that was not validated for older adults. Another investigation
involving 1,754 individuals reported to have ASD as a cause of death in the National Vital
Statistics System (Barnard-Brak, Richman, & Yang, 2019) identified 105 individuals (6%)
with a dementia-related disorder listed as an additional cause of death, which was lower than
for individuals without ASD (11%).

Through a database examination of Harvard Clinical and Translational Science Center
records involving a sample of 265 individuals with ASD older than 55, Oberman and
Pascual-Leone (2014) documented that fewer than 10 individuals (less than 3%) were
reported to have an additional diagnosis of dementia, in contrast to 17% of individuals with
a schizophrenia diagnosis (prevalence in the general population was not reported in the
study). In the same study, an experimental protocol involving a sample of 35 individuals
with ASD between the ages of 18 and 64 evidenced atypically heightened cortical plasticity
compared to a matched control group, as indexed by greater duration of modulation to a
repetitive transcranial magnetic stimulation paradigm. As Alzheimer’s disease and other
forms of dementias are associated with cortical hypoplasticity (Pascual-Leone et al., 2011),
the authors theorized that cortical hyperplasticity confers a protection against developing
dementia in adults with ASD. Additional explanations for the putative safeguard effect of
ASD against dementia have focused on the larger brain volume and increases in white matter
connections often documented in ASD, which might provide additional “cognitive reserve”
protecting against the impact of aging and/or dementia (Happe’ & Charlton, 2012). Another
potential scenario is that individuals with ASD engage less in some behaviors that increase
risk for dementia compared to the general population, such as substance abuse (Croen et al.,
2015) leading to the putative safeguard effect.

Nevertheless, additional research has provided only partial support for the safeguard effect
of ASD against age-related cognitive deterioration, or evidence for the contrary. For
example, Lever and Geurts (2016) reported reduced age-related visual memory declines

in aging individuals with ASD compared to a comparison group without ASD; however,
typical age-related declines in ASD were reported across other cognitive domains. Further,
a study by Croen et al. (2015) based on a sample of 1507 adults with ASD and 15,070
individuals without ASD from the Kaiser Permanente Medical Care Program in Northern
California reported a higher prevalence of dementia in those with ASD (2.3% versus 0.5%
in the control group). Another large study (Hand et al., 2020) comparing physical and
mental health conditions in Medicare beneficiaries with ASD (n=4,685) and without ASD
(n=46,850), reported increased prevalence of cognitive disorders in the ASD population
(25.2% versus 4.9% in the general population). However, as the diagnosis of dementia was
included in a broader category encompassing several conditions, limited inference can be
drawn from the study regarding the specific risk for dementia. Another study using National
Core Indicators surveys (Kats et al., 2013) reported the prevalence of dementia in adults
with ASD with co-morbid intellectual disability to be approximately 2% — higher than for
individuals without ASD in the same age group (1%), although the difference was not
significant. The notion of increased risk for dementia in ASD has been examined by scholars
arguing that cognitive impairments that frequently occur in ASD (e.g., executive functioning
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difficulties) might interact with age-related cognitive changes (e.g., declines in working
memory and processing speed) resulting in a steeper cognitive decline in this population
(Geurts & Vissers, 2012).

Additional research has documented a potential overlap in the etiologic factors across ASD
and dementia, with shared genetic mutations being recently identified (Ivashko-Pachima

et al., 2017). Further, treatment options for adults across both conditions may share
promising yields; for example, use of dementia medications can mitigate impulsivity

and improve social, communicative, and cognitive functioning for adults with ASD
(Rossignol & Frye, 2014). While these research efforts raise intriguing questions on the
intersectionality of dementia and ASD, conclusive inferences on dementia-related risk or
protection are precluded by the paucity of data and challenges with the ascertainment of
dementia in individuals with ASD, including communication challenges that complicate
the identification of dementia symptoms in ASD (particularly in those with co-occurring
intellectual disability), the presence of overlapping manifestations between the two
conditions (e.g., difficulties in executive functioning), and the lack of practice guidelines

to guide diagnosis of dementia in this population. Additionally, the lack of conclusive
evidence on the risk of dementia in ASD reflects methodological shortcomings of existing
research, including limitations with size and representativeness of samples, as well as
limited consideration of the medical and psychiatric conditions that might confound the
ascertainment of the true co-occurrence between ASD and dementia. Furthermore, previous
literature has not provided information specific to the rates of dementia in individuals

with ASD only versus those with co-occurring ASD and intellectual disability. Intellectual
disability is a prominent risk factor in dementia, including early-onset dementia (Coppus,
2013; Huang et al., 2018), and a highly prevalent comorbidity in ASD, affecting up to

40% of school age children (Christensen et al., 2014) - although statistics vary substantially
across studies (Lord et al., 2018). Examination of the prevalence of early-onset dementia in
individuals with ASD with and without intellectual disability might provide critical insight
on the nature of the association between ASD and early-onset dementia, including whether
risk for early-onset dementia in ASD is linked to ASD itself or the co-occurring presence of
intellectual disability. Additionally, no research effort to our knowledge has focused on the
co-occurrence of early-onset as opposed to late-onset forms of dementia in ASD.

The current study examined for the first time the nationwide prevalence and incidence of
Alzheimer’s Disease and other types of dementia in ASD using a Medicaid-enrolled sample
of adults with ASD aged 30-64 years. Medicaid is the largest insurer of behavioral health
services in the US, and among the only insurers available to individuals with ASD across the
lifespan. We used this data source to characterize the prevalence and incidence of early-onset
dementia in individuals with ASD as compared to individuals with ID who do not have
ASD, as well as to a national random sample of Medicaid enrollees without ASD or ID.
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Methods

Standard protocol approvals, registrations, and patient consents

The use of this deidentified database for research was approved by the institutional review
board of Drexel University (protocol # 1603004379). The institutional review board granted
a waiver of informed consent.

Data and study populations

We used Medicaid Analytic eXtract (MAX) data from 2008 — 2012, which include
individual demographic information and eligibility classification (e.g., poverty, disability)

in a personal summary file, as well as service files for inpatient, other outpatient/ambulatory
therapy, long-term care, and prescription drug claims that contain information on diagnoses,
treatments, and reimbursement. A unique Medicaid identifier allows linking of multiple
claims for an individual over time. All Medicaid information for the study years was
included in the dataset used in the study. The process used to identify the study population
and analytic datasets from the MAX dataset is illustrated in figure 1.

Our initial sample included all individuals with an ASD (299.xx) or intellectual disability
(317.xx-319.xx) 1CD-9 diagnosis codes (total = 1.6M Medicaid enrollees) and a 3.4M
person random sample of non-ASD, non-ID diagnosed Medicaid enrollees, ages 0-64.
Following exclusion of those outside our target age range (which was ages 30-64, based
on the age of early-onset dementia onset) and/or missing information on sex, 1,244,214
individuals were included for analyses of prevalence of dementia in the population. For
analyses of incidence of early-onset dementia in the ASD population, following further
exclusions of those without continuous enrollment over our 5-year follow-up period and
those with dementia diagnoses at baseline, 484,942 individuals were included for analysis.

Data for individuals age 30 to 64 were extracted for the following four diagnostic categories
of interest, further described in Table 1.

ASD only group.—Inclusion in the ASD only diagnostic group required 2 outpatient or
1 inpatient claim with a diagnosis associated with ASD (ICD-9 codes 299.xx) and with no
co-occurring intellectual disability diagnosis (ICD-9 codes 317.xx — 319.xx). This strategy
has been used to select individuals with ASD in previous research using claims data (Burke
etal., 2014).

ASD+ID group.—The ASD+ID group was based on the same ASD requirement as the
ASD only group, but also had a co-occurring 1D diagnosis (2 outpatient claims or 1 inpatient
claim associated with an ID diagnosis of 317.xx — 319.xx) during the study period.

ID only group.—The ID only group had an ID diagnosis (2 outpatient claims or 1 inpatient
claim associated with an 1D diagnosis of 317.xx — 319.xx) and no ASD diagnosis during the

study period. Individuals with Down syndrome were excluded due to the high prevalence of

dementia in the Down syndrome population.
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General population group.—The general population group (GP group) included a
random sample of individuals who were Medicaid enrolled with no ASD or ID diagnosis
during the study period. Individuals with any claims (including a single claim) of ASD or ID
were not included in the sample.

Statistical analyses

Descriptive statistics were calculated for each of the diagnostic categories of interest.
Common risk factors for dementia were compared across these groups in univariate analysis.
Prevalence of dementia in the four groups was examined as a period prevalence estimate
over the 5 years of enroliment and by year, with denominators calculated according to the
total enrolled. Incidence rates were calculated for each group as early-onset dementia cases
arising over the 2009-2012 period (2008 was used as the washout period). Cox regression
models were used to calculate crude and adjusted hazard ratios and 95% confidence intervals
for dementia in each of the ASD only, ASD + ID, and ID only groups, relative to the
general population group. Adjusted models included the following covariates: sex, age

(in years, at first month of observed enrollment), race/ethnicity (as indicator variables

for Asian/Pacific Islander, Black, Hispanic, and Other, with White as the referent group),
urbanicity (as an indicator for rural/suburban, with urban as the referent group), poverty
status (as indicated by Medicaid eligibility category), a diagnosis of depression, presence
of another mental health diagnosis, cardiovascular disease risk factors (see supplementary
materials for the specific diagnostic codes) and state. Selection of the covariate variables
was motivated by previous literature indicating associations between increased risk of
dementia and sex (Mielke, 2018), age (Alzheimer’s Association, 2019), race/ethnicity
(Mehta & Yeo, 2017), urbanicity (Weden et al., 2017), poverty status (Samuel et al., 2020),
cardiovascular disease (Stefanidis et al., 2018), depression (Almeida et al., 2017), and

other mental health diagnoses (Cai & Huang, 2018). Additionally, we included states to
account for potential state-level variations in Medicaid eligibility assessment requirements.
Urbanicity was coded using zip codes and Rural-Urban Commuting Area Codes, which
denote metropolitan, micropolitan, small town, and rural commuting areas. If an individual
resided in a metropolitan area, they were coded as “urban”; if they resided in a micropolitan
area, they were coded as “suburban”; and if they resided in a small town or rural area,

they were coded as “rural”. As 0.34% of the data on urbanicity were missing, the missing
indicator method was used to handle these missing data. There were no additional missing
covariate data in the dataset. Specific ICD-9 codes for each variable of interest are reported
on Appendix 1.

Data Availability

Results

Because of the data use agreements associated with the use of the Medicaid data, we are not
permitted to release the raw data used in our analyses.

Characteristics of each group and sample compositions for the prevalence and incidence
analyses are reported in table 1, where it can be seen that, consistent with the previous
literature, males were over-represented in the ASD samples, and many individuals with
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ASD, particularly those without co-occurring ID, had a diagnosis of depression or other
psychiatric conditions. Contrary to the general population group, the preponderant Medicaid
enrollment category in the ASD groups, as well as the 1D only group, was Disability.
Additionally, unlike in the general population group, most individuals in the ASD and 1D
groups were White.

Of 38,816 Medicaid beneficiaries with ASD, 1877 had dementia (4.84%). When stratified
according to the presence/absence of co-occurring 1D, dementia was present in 511 out of
the 12,648 individuals who had ASD only (4.04%), and in 1,366 out of 26,168 individuals
who had ASD+ID (5.22%). This prevalence was higher than the general population of
Medicaid beneficiaries who had no ID nor ASD (n=798,828, prevalence of dementia=0.97
%). Finally, dementia was present in 28,871 out of 406,570 individuals who had 1D

only (7.10%), indicating an increased prevalence of dementia in individuals with 1D (not
attributable to Down syndrome) compared to the general population as well as individuals
with a diagnosis of ASD (with or without co-occurring ID) in the Medicaid population <65.
These data are illustrated in Figure 2. The prevalence of dementia in each group by year
followed a similar pattern; individuals with 1D had the highest prevalence rate, followed
respectively by individuals with ASD and ID, individuals with ASD and no ID, and the
general population.

Additionally, we examined the prevalence of dementia in the four groups of interest
according to age group (dichotomized as 30-50 and 51-64 age groups), seX, race, urbanicity
status, poverty status, presence/absence of depression, other psychiatric conditions, and
presence/absence of cardiovascular disease risk factors (which included diagnoses of
obesity, hypertension and diabetes; see appendix 1 in the supplementary materials for
diagnostic codes). As reported in table 2, across all groups the prevalence of dementia was
higher in individuals who were older than 50, and had depression or any other psychiatric
condition, or cardiovascular risk factors (p < 0.01 across all risk factors).

Mean age of dementia diagnosis was 49.35 (8.67) in individuals with ASD only, 47.51
(8.68) for those with ASD and co-occurring 1D, 51.66 (7.51) for those with ID only, and
53.77 (7.33) in the general population. Results of two-sample t-tests indicate that individuals
with an ASD diagnosis were diagnosed with dementia at an earlier age compared to the
general population. This was the case for both the ASD only group, t(8276)= -13.04,
p<.0001, and the ASD+ID group, t(9131)= -28.25, p<.0001).

Cox regression analyses were conducted to determine the unadjusted and adjusted hazard
ratios of dementia in the two ASD groups (ASD only and ASD+ID), as well as the ID
only group in comparison to the general population. The adjusted model included sex, age,
race, urbanicity status, poverty status, a diagnosis of depression or any other psychiatric,
and cardiovascular disease risk factors as covariates (as these factors were shown to be
associated with the risk of dementia in previous literature), as well as state. Results,
reported in Table 3, indicate that the risk of dementia was highest in those with ASD and
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co-occurring ID reflecting a 2.9-fold increased risk relative to the general population, though
individuals with ID only had a similar and only modestly lower HR. Individuals with ASD
only had 1.9-fold increased risk compared to the general population. Therefore, when all
individuals with ASD (including those with and without ASD) were combined in the same
category, they were approximately 2.6 times more likely to be diagnosed with early-onset
dementia compared to the general population.

As some of these factors included in the adjusted model, such as depression and other
psychiatric conditions, could potentially mediate the pathway from ASD to dementia,

we also examined simple mediation models comparing nested models with and without
adjustment for these factors. The results of these additional analyses, reported in the
supplementary materials (appendix 5), indicate no substantial changes to the estimates
with or without adjustment for these factors. Full regression models including estimates
for association between covariates and dementia outcome across the diagnostic groups are
reported in the supplementary materials (Appendix 2—-3-4)

Discussion

In this study we examined the prevalence and incidence of early-onset dementia in
Medicaid-enrolled individuals aged 30— 64 diagnosed with ASD, including individuals
diagnosed with ASD only and individuals with ASD and co-occurring ID. The prevalence
of early-onset dementia in ASD was higher than that observed in the Medicaid beneficiary
comparison group who did not have ASD or ID. This higher prevalence was observed for
both individuals with ASD only and those with ASD and co-occurring ID. However, the
prevalence of early-onset dementia in ASD was lower compared the prevalence observed in
individuals without ASD who had an ID diagnosis.

Risk factors associated with the increased prevalence of dementia in the general population,
including older age, depression, the presence of additional psychiatric conditions, and
cardiovascular disease risk factors, were similarly associated with an increased risk of
dementia in individuals with ASD (both with and without co-occurring 1D), as well as

in those with ID only (importantly, this latter group did not include individuals with

Down syndrome, which was excluded due to known high prevalence of dementia in this
population). After adjusting for these factors, individuals with ASD had a 2.6-fold increased
risk compared to the general population. Although the risk was higher compared to general
population both for individuals with ASD with and without co-occurring ID, the hazard of
early-onset dementia was increased for individuals with ASD and co-occurring ID compared
to those with ASD only.

These results do not support the theoretical framework positing that ASD serves as a
safeguard against the development of cognitive deterioration and dementia (Lever & Geurts,
2016; Oberman & Pascual-Leone, 2014), as participants with ASD had an increased risk

to receive a dementia diagnosis relative to the general population (although not relative

to the ID group). Differences between our findings and the literature supporting the
safeguard hypothesis might be due to methodological factors, including the larger and more
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representative sample size in the current study, or different compositions of the ASD group
(e.g., inclusion of both individuals with ASD with and without ID).

Although the current study is not equipped to address the question of why early-onset
dementia appeared to be more prevalent in ASD compared to the general population, several
hypotheses can be advanced. It is possible that co-morbid features that are frequently
observed in ASD, such as depression and intellectual disability, which are associated with
increased risk of dementia in the general population (Chi et al., 2014; Strydom et al., 2007)
confer additional risk in the ASD population. Consistent with this hypothesis, we found that
the prevalence of early-onset dementia was higher in those with ASD and co-occurring 1D
compared to individuals with ASD only, and higher in those with an additional depression
diagnosis. However, the prevalence of early-onset dementia appeared to be higher than
expected even in the population with ASD only, and even when depression was taken

into account in the adjusted model, suggesting that factors related to ASD in and of itself
might confer additional risk of being diagnosed with early-onset dementia. Additionally, it
is possible that dementia in this population results from lifestyle related or service need
factors, including barriers to accessing intellectual, educational and social opportunities
(Kivipelto, Mangialasche & Ngandu, 2018). It is also possible that increased service
utilization in this population (Shea et al., 2018) leads to earlier recognition of dementia,

by virtue of increasing opportunities for medical attention. However, there continue to exist
important gaps in access and quality to healthcare for individuals with ASD (Malik-Soni

et al., 2021), which may have biased estimates in the opposite direction, leading to an
underestimation of the true occurrence of dementia in ASD.

Finally, it is possible that the increased risk of dementia in ASD reflects biological
mechanisms. Previous research has identified several genes involved in brain growth that
appear to be implicated in both ASD and dementia (Opris & Casanova, 2014). Additionally,
alterations in temporal lobe cortical thickness and volume similar to those observed in
frontotemporal dementia have been shown in individuals with ASD (Raznahan et al., 2010;
Zielinski et al., 2014), as have higher plasma levels of beta-amyloid precursor protein (which
is associated with Alzheimer disease; Sokol et al., 2019), and cognitive improvements in
response to dementia medications (Rossignol & Frye, 2014). These results suggest a degree
of shared pathophysiology in neurodevelopmental and neurodegenerative conditions.

Several limitations in the current study must be acknowledged. First, our data are limited

to individuals enrolled in Medicaid. Use of Medicaid diagnoses precludes ability to address
whether results are related to frontotemporal dementia, early-onset Alzheimer disease, or
other types of dementia. As ASD, ID and dementia are umbrella terms encompassing diverse
conditions, the examination of etiologically-defined subgroups would provide critical insight
on which neurodevelopmental and neurodegenerative processes underlie the association
documented in our data. Future research should include the examination of subgroups within
these conditions, as well as the incidence and prevalence of dementia in individuals older
than 65. Patterns of medication and service utilization should also be explored in future
research in the area. Additionally, given the scope of the dataset, we did not independently
ascertain the symptoms of dementia of participants with ASD in the study, and therefore

we had to rely on claims data to address our research question. However, previous studies
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have found that the correspondence between ASD case identification via claims data and
clinical diagnoses approaches 90% (Burke et al., 2014; Coo et al., 2017). Accordingly,
Medicaid claims have been used in previous literature to examine individuals with dementia
(Callahan et al., 2012; Geldmacher et al., 2013, 2014) and across different groups, including
individuals with intellectual disability (Huang et al., 2018), with data showing that Medicare
claims have a sensitivity and specificity of 0.85 and 0.89 for dementia compared with
clinical assessment (Taylor et al., 2009). Previous studies using claims data have detected
higher rates of dementia among individuals with intellectual disability, which echoes the
findings in this study, and under-identification of younger and more clinically complex
individuals (Zhu et al., 2019).

Individuals with ASD might be at higher risk of being misdiagnosed with dementia, due

to communication challenges that complicate differential diagnoses and ascertainment of
comorbidities, as well as the presence of overlapping manifestations between the two
conditions (e.g., difficulties in executive functioning). However, barriers to healthcare
access and diagnostic overshadowing could also result in under-diagnosing dementia in this
population. Therefore, estimates of co-morbidity in the current dataset might under-estimate
or over-estimate the true prevalence.

It is also possible that individuals may utilize private insurance or private pay to receive
services for ASD and/or dementia external to Medicaid. However, Medicaid provides
coverage in all US states for ASD and broad coverage to older adults in the US, especially
those in need of long-term or nursing facility care such as dementia patients. Further, we
only focused on the 2008-2012 period as those were the most recently available national
Medicaid claims data. It is possible that individuals may have had prior diagnoses that are
not represented in the codes for the years examined. Another limitation is that Medicaid is
primarily a billing system and coding errors may occur. However, technical reports from
the Centers for Medicare and Medicaid Services have validated MAX data and there are
processes to purge problematic data from MAX data before release. Finally, the study
sample is representative of the population of individuals with ASD who are Medicaid
beneficiaries rather than the general ASD population, therefore caution is needed in terms of
generalization to the broader ASD population. The same is true with regards to the general
population sample used in the study, which reflects that general population of Medicaid
beneficiaries, rather than the broader population. Accordingly, the prevalence of early-onset
dementia in the general population sample observed in the current study appears to be
higher compared to the figures reported in non-at-risk general populations (e.g., Chari et al.,
2021), likely reflecting risk factors that are specific to being a Medicaid beneficiary (e.g.,
poverty, medical conditions). Despite these limitations, as Medicaid is the largest insurer of
behavioral health services in the US, and among the only insurers available to individuals
with ASD across the lifespan, examination of Medicaid data provides an unprecedented
opportunity for large-scale examination of factors associated with the health of those with
ASD, including co-morbidities.
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Conclusions

Early-onset dementia was more prevalent in adults with ASD compared to the general
population in this study. Incidence analyses suggested that, among Medicaid beneficiaries
under the age of 65, there was a 2.9-fold increased risk of early-onset dementia in
individuals with ASD and co-occurring ID and a 1.9-fold increased risk in individuals
with ASD only relative to the general population. This finding points to the importance of
understanding and addressing intervention needs in the ASD population with comorbid
dementia, including planning long term care resources and formulating appropriate
programs.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 2.

Prevalence of early-onset dementia in the four groups. Error bars represent 95% confidence
interval
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