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Abstract

Objectives—There is substantial variation in treatment intensity among children with autism
spectrum disorder (ASD). This study asks whether policies that target health care utilization for
ASD affect children differentially based on this variation. Specifically, we examine the impact of
state-level insurance mandates that require commercial insurers to cover certain treatments for
ASD for any fully-insured plan.

Methods—Using insurance claims between 2008 and 2012 from three national insurers, we used
a difference-in-differences approach to compare children with ASD who were subject to mandates
to children with ASD who were not. To allow for differential effects, we estimated quantile
regressions that evaluate the impact of mandates across the spending distributions of three
outcomes: (1) monthly spending on ASD-specific outpatient services, (2) monthly spending on
ASD-specific inpatient services, and (3) quarterly spending on psychotropic medications.

Results—The change in spending on ASD-specific outpatient services attributable to mandates
varied based on the child’s level of spending. For those children with ASD who were subject to the
mandate, monthly spending for a child in the 95! percentile of the ASD-specific outpatient
spending distribution increased by $1,460 (p<0.001). In contrast, the effect was only $2 per month
for a child in the 5™ percentile (p<0.001). Mandates did not significantly affect spending on ASD-
specific inpatient services or psychotropic medications.

Conclusions—State-level insurance mandates have larger effects for those children with higher
levels of spending. To the extent that spending approximates treatment intensity and the
underlying severity of ASD, these results suggest that mandates target children with greater
service needs.
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INTRODUCTION

Autism spectrum disorder (ASD) is characterized by “persistent deficits in social
communication and social interactions” and “restricted, repetitive patterns of behavior,
interests, or activities.”? The clinical presentation of ASD is remarkably heterogeneous, as
some individuals have minor difficulties with social engagement while others face profound
cognitive and behavioral impairments.? The Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition recently introduced a three-tiered categorization of mild, moderate,
and severe ASD,! although such categorizations only superficially capture the diversity of
ASD.?

The breadth of service needs for ASD results in great variation in health care utilization.*°
More-mildly affected individuals may benefit from psychosocial therapies designed to
improve social ability and address ancillary speech or behavioral impairments.# More-
impaired individuals typically rely on intensive behavioral treatments combined with
psychotropic medications.*® In some cases, especially among those children with ASD and
an intellectual disability, self-injurious and aggressive behaviors can occur and may require
one-to-one supports and, at times, psychiatric hospitalizations.”-8

Citing the financial burden and lack of evidentiary support for some ASD treatments,
commercial insurers historically limited coverage for these services.? Since 2001, most
states have responded by introducing laws that require the coverage of many treatments for
commercially-insured children with ASD.10 Mandates have annual expenditure caps on
services ranging from $12,000 to $50,000 and generally target specific age groups.1°

Insurers expressed concern that mandates would result in a dramatic increase in the number
of children diagnosed with ASD.? One study found that mandates led to an increase in the
number of children diagnosed, but that the treated prevalence was still less than the
community prevalence.19 Insurers also argued that mandates would lead to many children
with ASD increasing their health care utilization.®1 A second study found that, on average,
mandates increased the use of and spending on outpatient services by children with ASD.12
However, the clinical heterogeneity of ASD begs the question — do mandates impact
children with ASD similarly or do their effects depend on a child’s health care utilization?

Rather than focus on the average effects of state-level ASD policies already explored in
previous research,10:12-17 this study examines the extent to which mandates affect children
with ASD differentially based on their health care spending. Using insurance claims from
three large national insurers and a quasi-experimental approach, we evaluate the impact of
mandate implementation across the distributions of three outcomes: monthly spending on
ASD-specific outpatient services, monthly spending on ASD-specific inpatient services, and
quarterly spending on psychotropic medications.
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Insurance Mandates

Data

To identify implementation dates and age eligibility criteria for mandates that took effect
during our study period (2008 to 2012), we first obtained information on state initiatives
from Autism Speaks.18 Because implementation dates for mandates were imprecise, we then
reviewed the original legislation, which was compiled by the National Council of State
Legislatures.® During our study period, three states introduced mandates in 2008, six states
introduced mandates in 2009, four states introduced mandates in 2010, eight states
introduced mandates in 2011, and seven states introduced mandates in 2012.10

State-level policies like mandates affect roughly half of the commercially-insured population
due to the Employee Retirement Income Security Act (ERISA) of 1974, which exempts self-
insured firms that contract directly with health plans to administer their employees’ health
benefits.20 Per ERISA, mandates apply to fully-insured firms with more than 50 employees
unless otherwise specified.20 In our study, 22 of the 29 mandates also applied to fully-
insured firms with 50 or fewer employees.10

Our data included outpatient, inpatient, and pharmaceutical claims between January 1, 2008
and December 31, 2012 from the Health Care Cost Institute (HCCI), which included claims
from Aetna, Humana, and UnitedHealthcare and indicated whether beneficiaries were
enrolled in fully-insured plans and thus subject to state-level policies. Spending measures
were the sum of insurance payments and out-of-pocket spending (including copays,
coinsurance, and deductibles) and were inflated to 2012 dollars using the Personal Health
Care Index from the CMS Office of the Actuary.2! Our study sample included children from
birth through 21 years old with at least two claims on different days containing an
International Classification of Diseases, Ninth Revision, Clinical Modification code 299.xx
during the study period. We excluded children without mental health coverage, children in
individually insured plans, and children in the top 0.1% of total spending. This study was
exempted from review by the University of Pennsylvania’s Institutional Review Board.

The outcomes of interest were (1) monthly spending on ASD-specific outpatient services,
including physical, occupational, and speech therapies and other behavioral services such as
psychotherapy and medication management, (2) monthly spending on ASD-specific
inpatient services, and (3) quarterly spending on psychotropic medications, including
antipsychotics, antidepressants, mood stabilizers, anxiolytics, and stimulants. When
analyzing psychotropic medications, we further excluded any children without prescription
drug coverage and aggregated spending to the three-month level because prescriptions may
extend beyond 30 days.

The primary independent variables were binary indicators of whether a child lived in a state
subject to a mandate and whether the child was eligible for that mandate in a given month or
quarter. Eligibility required that a child be enrolled in a fully-insured plan and meet the
mandate’s age criteria. For states that did not pass a mandate during the study period, we
considered children to be eligible if they had fully-insured coverage and were 21 years old or
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younger, which was the modal age range covered by mandates. Other covariates were
gender, age, insurance product type, and month/quarter, state, and year fixed effects.
Complete information on birthdate was not included in the data, so ages were estimated
assuming a July 1 birthdate in the child’s birth year.

Statistical Analysis

RESULTS

To identify the effect of mandates on health care spending among children with ASD, we
used a difference-in-differences approach.22-24 The treatment group included children living
in states with active mandates who were eligible for that mandate and the comparison group
included (1) children in states with an active mandate who were ineligible for that mandate,
(2) children in states without an active mandate who would have been eligible given their
insurance status and age, and (3) children in states without an active mandate who would not
have been eligible if one were active.

Rather than use linear regressions that report the effect of mandates on the conditional mean
of an outcome, we used quantile regressions that can estimate the effect of mandates in any
quantile of the outcome’s distribution. The most commonly utilized quantile regression is
the median regression, which minimizes the sum of absolute residuals.2> When analyzing
other quantiles, residuals are weighted based on the quantile specification — for example, at
the 90t percentile, the errors above receive a weight of 0.9, while errors below receive a
weight of 0.1.2°5 Thus, the coefficient for a 901" percentile quantile regression refers to the
specific change in monthly spending for the child in the 90t percentile of the spending
distribution. Because quantiles are based on the distribution of the outcome variable in a
given month/quarter, children move to different percentiles throughout the study period.

To illustrate the impact of mandates across the spending distribution, we estimated quantile
regressions on every 5™ percentile. Currently, there is no logistically-feasible method of
clustering standard errors within a quantile regression framework.28 To account for the risk
of type 1 errors, we assessed statistical significance at the 1 percent level.

The final study sample included 106,977 children. Between 2008 and 2012, 99 percent had
at least one outpatient claim and 7 percent had at least one inpatient claim specifying ASD.
For those children with prescription drug coverage, 61 percent had at least one prescription
claim for a psychotropic medication (Table).

There was substantial heterogeneity in the distribution of each spending measure. For
monthly spending on ASD-specific outpatient services, the 95 percentile was $2,520, the
median was $219, and the 5 percentile was $55. For monthly spending on ASD-specific
inpatient services, the 95™ percentile was $23,541, the median was $6,082, and the 51"
percentile was $873. For quarterly spending on psychotropic medications, the 95t percentile
was $2,835, the median was $479, and the 5% percentile was $21.

Mandates had differential effects on monthly spending on ASD-specific outpatient services,
with larger effects occurring for children with higher levels of spending (Figure 1). Among
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eligible children, increases in spending attributable to the mandate were $1,460 per child-
month at the 95t percentile (99% ClI, $1,363-$1,557), $69 per child-month at the median
(99% CI, $63-$74), and $2.32 per child-month at the 5! percentile (99% CI, $1.15-$3.49).
By comparison, the average effect of the mandate as estimated by a linear regression was a
$327 (99% ClI, $308-$345) increase in monthly spending.

Notably, the increase in spending on ASD-specific outpatient services was both absolutely
and relatively larger among high spenders: at the 95t percentile, spending increased by 58
percent in mandate states relative to non-mandate states; at the 51 percentile, spending
increased by only 4 percent.

Mandates did not significantly impact ASD-specific inpatient services (Figure 2) or
psychotropic medications (Figure 3).

DISCUSSION

This study asked whether insurance mandates affect children with ASD differentially based
on how much they spend on services. While mandates increased monthly spending on ASD-
specific outpatient services for children across the spending distribution, we found that the
effects were larger for children with higher levels of spending. Addressing insurers’
concerns, it appears that mandates had a modest effect for many children with ASD:
increases in monthly spending on ASD-specific outpatient services attributable to the
mandate were less than $100 per child-month through the 55 percentile of the spending
distribution.

It is encouraging to observe that, even among high spenders, the effect of the mandates was
solely on outpatient services rather than inpatient services or psychotropic medication use.
While some mandates were broad in the services they cover, they were written with the
explicit intent to increase the use of community-based outpatient services that have been
shown to improve outcomes for children with ASD.27:28

Several limitations should be noted. First, diagnoses of ASD in insurance claims cannot be
verified through clinical interview, although prior research finds a high positive predictive
value of this strategy.2% Second, pharmacy claims do not have an associated diagnosis that
can identify them as ASD-specific, so we cannot be sure that medications were prescribed to
address ASD symptoms. Third, insurance claims do not include other ASD-related
expenditures, such as spending on school-based services or services paid for completely out-
of-pocket. Fourth, we cannot control for the availability of approved providers, which varies
substantially within and across states. Finally, we did not account for some of the policy
nuances in mandates, including expenditure caps, coverage of specified services, and
whether exemptions from state-level policies were granted to firms with fewer than 50
employees.

Despite these limitations, there are important implications of our findings. To the extent that
health care spending can approximate the treatment intensity of a child, these results indicate
that mandates have a larger impact on children with greater service needs. If health care
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spending correlates to the underlying severity of a child’s ASD, these findings also indicate
that children with severe ASD are being disproportionately affected by mandates.

An alternative interpretation is less reassuring. Barriers to obtaining care, such as limited
provider networks30 and uncertainty about which services are covered!?, are well-
documented among children with ASD. If some families are more adept at navigating these
hurdles due to socio-demographics, location, or awareness, our results suggest that issues
with access remain. However, these findings may be due to children with lower levels of
spending already having their service needs met through the education system, so they do
not turn to health care even in the presence of mandates.

Policies are rarely one-size-fits-all, yet studies typically report their average effects. Using a
linear regression, we found that the average effect of mandates on monthly spending for
ASD-specific outpatient services was $327. Using quantile regressions, we found that the
effects of mandates on spending differed dramatically across the spending distribution, with
spending increasing by $1,460 per month for children in the 951 percentile and only $2 per
month for children in the 51 percentile. This study demonstrates the need for researchers to
explore the differential effects of policies, especially when those polices target a clinically
diverse condition like ASD.
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Figure 1. Adjusted Estimates of the Effects of State Mandates on Monthly Spending on ASD-
Specific Outpatient Services using Quantile Regressions, 2008-2012

Notes. ASD-specific outpatient service claims occurred in 853,355 child-months between
2008 and 2012. Confidence intervals are at the 1% level of significance. Covariates include
age, gender, insurance type, and month, state, and year fixed effects.
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Figure 2. Adjusted Estimates of the Effects of State Mandates on Monthly Spending on ASD-
Specific Inpatient Services using Quantile Regressions, 2008—-2012

Notes. ASD-specific inpatient service claims occurred in 12,204 child-months between 2008
and 2012. Confidence intervals are at the 1% level of significance. Covariates include age,
gender, insurance type, and month, state, and year fixed effects.
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Figure 3. Adjusted Estimates of the Effects of State Mandates on Quarterly Spending on
Psychotropic Medications using Quantile Regressions, 2008-2012

Notes. Children without prescription drug coverage are excluded from the analysis.
Psychotropic medication claims occurred in 299,158 child-quarters between 2008 and 2012.
Confidence intervals are at the 1% level of significance. Covariates include age, gender,
insurance type, and quarter, state, and year fixed effects.
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