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Abstract

Forty-six states and the District of Columbia have enacted insurance mandates that require 

commercial insurers to cover treatment for children with autism spectrum disorder (ASD). This 

study examined whether implementing autism mandates altered service use or spending among 

commercially insured children with ASD. We compared children age twenty-one or younger who 

were eligible for mandates to children not subject to mandates using 2008–12 claims data from 

three national insurers. Increases in service use and spending attributable to state mandates were 

detected for all outcomes. Mandates were associated with a 3.4-percentage-point increase in 

monthly use and a $77 increase in monthly spending on ASD-specific services. Effects were larger 

for younger children and increased with the number of years since mandate implementation. These 

increases suggest that state mandates are an effective tool for broadening access to autism 

treatment under commercial insurance.
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Forty-six states and the District of Columbia have enacted insurance mandate laws to 

improve access to health care services among commercially insured children with autism 

spectrum disorder (ASD). ASD is a neurobehavioral condition defined by impairments in 

social communication, highly restricted interests, repetitive behaviors, and disruption in the 

development of social and language abilities.1 In the United States, estimates of the 

incidence of ASD have increased dramatically, from 1 in 150 children (0.67 percent) in 2004 

to 1 in 68 children (1.5 percent) in 2010.2

Recommended care for children with ASD includes behavioral, speech-language, 

occupational, and physical therapy3 and educational interventions delivered for up to forty 

hours a week.4 Even with the recommended intensive treatments and supports, complete 

amelioration of symptoms is rare.5 Most people with ASD need care through adulthood.6 

ASD often is accompanied by other conditions requiring treatment, including seizures, 

hearing impairment, sleep problems, gastrointestinal dysfunction, and psychiatric 

comorbidities.7 The costs of caring for children with ASD can be substantial,8,9 and families 

of such children report challenges in paying for services.10

Historically, commercial insurers have excluded or provided minimal coverage for ASD 

services11 on the grounds that ASD treatments are unproven or experimental and because of 

concerns that mandates would lead to increases in health care spending.12 Medicaid has 

served as the single largest payer for health care for people with autism and developmental 

disabilities.13 In 2013 approximately 250,000 children with diagnoses of autism received 

services through Medicaid (Douglas Leslie, Pennsylvania State University, personal 

communication based on calculations in 2013 Medicaid claims data, January 14, 2017). 

State enactment of autism mandates has been viewed as a strategy to broaden access to ASD 

treatment paid for via commercial insurance.

Autism mandates require commercial insurers to cover ASD-specific behavioral therapies, 

with annual caps on spending ranging from $12,000 to $50,000 per child, depending on the 

state and age of the child. These mandates apply to only a subset of a state’s commercially 

insured population. The Employee Retirement Income Security Act (ERISA) exempts self-

insured firms—those contracting with health plans to administer employee health benefits 

only, not to manage their insurance risk pool—from state insurance regulations. About half 

of commercially insured Americans are enrolled through self-insured firms14 that are 

exempt from state mandates.

To date, little is known about the effects of autism mandates. One recent study found that 

mandate implementation increased the proportion of children diagnosed with ASD who 

were covered by commercial insurance.15 Another study found that mandates had no effect 

on access or costs, but it could not determine whether or not children in mandate states were 

enrolled in insurance plans subject to mandates—an important limitation.16 There is a larger 

literature on the effects of insurance mandates more broadly that helps shed light on the 

expected effects of state autism mandates. For example, Jonathan Gruber found that 

mandates had minimal effect on coverage rates; this lack of effect was because most firms 

appear to have offered mandated benefits even in the absence of regulation.17 Importantly, 

this has not been the case for ASD treatments, as noted above.
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Our study examined whether autism insurance mandates led to changes in the use of and 

spending on health care services under commercial insurance, using data from three large 

national health insurance companies. We used a difference-in-differences approach to 

exploit the geographic and temporal variation in the implementation of mandates, and we 

compared eligible and ineligible children within states. We also tested whether the effects of 

mandates varied by a child’s age and by the number of years since the mandate’s 

implementation. The latter is important because implementation has been slowed by delays 

in regulatory guidance on licensing and credentialing providers.18

Study Data And Methods

DATA SOURCES AND SAMPLE

We used inpatient, outpatient, and pharmaceutical commercial claims data from the Health 

Care Cost Institute (HCCI) from January 1, 2008, through December 31, 2012. These data 

come from three national insurers—UnitedHealthcare, Aetna, and Humana—and they cover 

more than fifty million individuals per year in all states and the District of Columbia. HCCI 

data indicate whether a plan enrollee was covered through a self-insured or fully insured 

firm. Our study sample consisted of children from birth through age twenty-one diagnosed 

with ASD who had at least two claims on different days containing International 
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM), code 299.xx 

during the study period. The child-calendar month was the unit of analysis. We included 

only child-months with commercial insurance for which behavioral health claims were 

available in the data (89 percent of all child-months). We excluded months when children 

were covered by individually insured plans (less than 0.2 percent of all child-months). The 

final study sample included 106,977 children and 3,722,250 child-months. The study was 

determined to be exempt by the Johns Hopkins Bloomberg School of Public Health and 

University of Pennsylvania Institutional Review Boards.

MEASURES

Three primary, overlapping outcome categories for monthly service use and spending were 

examined: all ASD-specific services; outpatient ASD-specific services; and outpatient ASD-

specific behavioral and functional therapies. All ASD-specific services consisted of inpatient 

and outpatient services with claims having a 299.xx diagnosis code. Outpatient ASD-

specific services consisted of claims from the outpatient file having a 299.xx diagnosis code. 

Outpatient ASD-specific behavioral and functional therapies consisted of claims having a 

299.xx diagnosis code and a procedure code indicating receipt of an outpatient behavioral, 

speech, occupational, or physical therapy service. These procedure codes are detailed 

elsewhere.19,20

Two secondary outcome categories of monthly service use and spending were also 

examined: all health care services, which included inpatient and outpatient services (not 

limited to those with a 299.xx diagnosis code on the claim) and prescription medications, 

and all outpatient health care services, which included outpatient claims only (not limited to 

those with a 299.xx diagnosis code).
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For each of the five outcome categories, we examined two outcomes. Any monthly service 

use was defined as a binary measure of whether a child-month observation had at least one 

claim indicating inpatient or outpatient service use in that category (use of a prescription 

medication only did not qualify as use of a service). Monthly spending was calculated as the 

sum of the amounts paid by the insurer and the enrollee’s out-of-pocket spending for all 

services during the month. (Total costs of claims that spanned multiple months were 

apportioned based on the number of claim-days in each month.) Spending was inflated to 

2012 US dollars using the relevant component of the Personal Health Care Index from the 

Centers for Medicare and Medicaid Services Office of the Actuary.21

To identify the start dates and ages included in each state’s mandate, we compiled 

information from Autism Speaks detailing which states enacted mandates, the month of 

enactment, and the age range to which it applied.22 We verified this information with the 

original state mandate laws (see online Appendix A).23 Indiana, Illinois, South Carolina, and 

Texas implemented autism mandates prior to the start of our study period. During our study 

period, mandates were implemented by six states (Arizona, Florida, Louisiana, New Mexico, 

Pennsylvania, and Wisconsin) in 2009, four states (Colorado, Connecticut, Montana, and 

New Jersey) in 2010, eight states (Arkansas, Kentucky, Maine, Massachusetts, Missouri, 

Nevada, New Hampshire, and Vermont) in 2011, and seven states (California, Delaware, 

Michigan, New York, Rhode Island, Virginia, and West Virginia) in 2012. Texas and 

Vermont expanded the age range covered two years after initial implementation. All 

mandates applied to fully insured firms with more than fifty employees; twenty-two of the 

twenty-nine mandates also applied to fully insured firms with fifty or fewer employees.

The two primary independent variables were binary indicators for whether or not a child was 

living in a mandate state and whether or not the child was eligible to be covered by that 

mandate in a given month. The latter variable captured whether a specific child in a given 

month had employer-based insurance that was fully insured and whether the child met the 

mandate’s age criteria. For states that did not pass a mandate during the study period, we 

designated children with ASD as mandate eligible based on having fully insured coverage 

and age between birth and age twenty-one, the modal age range covered under mandates in 

ten states. Other covariates included sex, age in the given month (estimated based on July 1 

in their birth year), insurance product type, whether the child is enrolled in a consumer-

directed health plan (defined as a high-deductible/consumer-driven plan), calendar month, 

calendar year, and state of residence. Models of total spending also included whether the 

child had prescription drug coverage (38 percent of children with ASD in our sample did not 

have pharmacy benefits observable in our data).

STATISTICAL ANALYSIS

To evaluate the effect of autism insurance mandates on outcomes, we used a difference-in-

differences approach with state and year fixed effects. (See Appendix B for more 

information about our analytic approach.)23 Analyses compared outcomes within states 

before and after mandate implementation and between groups of children eligible and 

ineligible for the mandates based on whether they received insurance via a self-insured or 

fully insured firm and their age. The treatment group included children who lived in states 
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with active mandates and were eligible for the mandate. The three comparison groups 

consisted of children in states with an active mandate who were not subject to the mandate; 

children in states without a mandate who would have been subject to a mandate if one were 

active; and children in states without a mandate who would not have been subject to a 

mandate if one were active. The difference-in-differences design accounted for secular 

trends in outcomes unrelated to state autism mandates.

The impact of mandates on service use and average spending increased along with 

time since enactment.

We calculated descriptive statistics for children in the sample overall and for those in 

mandate and non-mandate states who were eligible and ineligible for insurance coverage 

under the requirements of the mandate. To strengthen our confidence in the quasi-

experimental design, we compared unadjusted trends for outcomes in the years before and 

after implementation of the state mandates among enrollees eligible and ineligible for the 

mandates (see Appendix C).23

Next, we estimated unadjusted and adjusted regression models to examine the effects of 

mandates on use and spending outcomes. Because a high proportion of child-month 

observations had no service use, we analyzed spending using a two-part model.24 The first 

part was a logistic regression predicting any service use in the month, and the second part 

was a generalized linear model predicting nonzero mean monthly spending with a log link 

and the best-fitting error distribution as identified by the modified Park test.25 Adjusted 

analyses included child-level control variables and state and year fixed effects. Confidence 

intervals were adjusted to account for the clustering of observations within states.26 To ease 

interpretation, we converted results to predictive margins on their original scales.27

In addition to the main difference-in-differences model specification, we examined whether 

the effects of mandates on outcomes differed based on a child’s age by estimating separate 

models for children ages 0–5, 6–12 and 13–21. To examine whether the effects of mandates 

differed based on the number of years following their implementation, we estimated models 

that included three cohort indicators to measures effects in the first year, second year, and 

third or more years after implementation.

We conducted three sensitivity analyses. First, we reestimated the main service use and 

spending models using a nonparametric block bootstrap procedure as an alternative way to 

account for clustering (see Appendix D).23 In addition, we re-estimated the models of all 

health care spending using only the 62 percent of child-months with complete pharmacy 

claims (see Appendix E).23 Finally, we tested the effects of the mandates in a sample in 

which the age eligibility in non-mandate states was limited to birth to age eighteen (rather 

than birth to age twenty-one: see Appendix F).23 Results were qualitatively identical across 

all sensitivity analyses.

LIMITATIONS

Several limitations are important to note. First, diagnoses of ASD in insurance claims were 

not verified through clinical interview, although they have been shown to have high 

specificity.28 Second, our analysis did not consider differences by state in mandate 
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provisions beyond age inclusion criteria. For example, state mandates differ in dollar-cap 

requirements, and these differences could affect both service use and spending. Third, our 

data do not capture any services delivered to children in schools or paid for completely out 

of pocket by families. Finally, our study period of 2008–12 captured the most active phase of 

state mandate adoption and allowed us observe a large number of children before and after 

these policies were implemented. Given the fast pace of change in the US health system, 

however, the timing of our study period is an important limitation; understanding the impact 

of mandates on children and adults over a longer trajectory is an important area for further 

research.

Study Results

Exhibit 1 summarizes the descriptive characteristics of children with autism spectrum 

disorder in our study sample (a fuller version of the exhibit is available in Appendix G).23 

Exhibit 2 shows the effects of autism insurance mandates on use and spending. Among 

eligible children, the adjusted probability of using any ASD-specific service in a month was 

27.9 percent in mandate states and 25.0 percent in non-mandate states, and mean adjusted 

monthly spending on all ASD-specific services was $278 in mandate states and $205 in non-

mandate states. Among ineligible children, the adjusted probability of using any ASD-

specific service in a month was 22.0 percent in mandate states and 22.6 percent in non-

mandate states, and mean adjusted monthly spending on all ASD-specific services was $154 

in mandate states and $157 in non-mandate states. Adjusted difference-in-differences 

estimates indicated that mandates were associated with a 3.4-percentage-point relative 

increase in the probability of using ASD-specific services (95% confidence interval: 1.2, 

5.6) and a $77 increase in monthly ASD spending (95% CI: 33, 121). A similar pattern was 

observed for the other four outcome categories.

The effects of mandates on adjusted spending outcomes were substantially larger for 

younger children with ASD than for older children across all outcomes (see Appendix H).23 

For example, mandates were associated with a $128 increase in monthly total ASD-specific 

health care spending among children with ASD ages 0–5 and a $84 increase among children 

ages 6–12, but no significant change among older children ages 13–21 (Exhibit 3).

The magnitude of the effect of mandates also increased with the number of years following 

mandate implementation for all outcomes (see Appendix I). Monthly spending on ASD-

specific services among eligible children in states without mandates was $194, while 

monthly ASD-specific spending among eligible children in states with mandates in the first, 

second, and third or more years after implementation was $253, $293, and $311, 

respectively (Exhibit 4). Adjusted difference-in-differences were $59 (95% CI: 21, 97) in the 

first year, $106 (95% CI: 48, 163) in the second year, and $115 (95% CI: 47, 183) in the 

third and later years after implementation (see Appendix Exhibit I).

Discussion

Study findings indicate that autism insurance mandates were associated with large increases 

in both the likelihood of using health care services and average spending on these services 
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among children with autism spectrum disorder. The magnitude of these increases was quite 

sizable: Children with ASD covered by mandates were 3.4 percentage points more likely to 

use ASD-specific services in a month. Likewise, among children with ASD, mandates raised 

spending on ASD-specific services by an estimated annual average of $924 ($77 per month 

multiplied by 12 months). Most of this spending increase occurred in outpatient settings and 

was associated with an ASD diagnosis.

The effects of mandates on use and spending were larger among younger children with ASD 

than older children. For the youngest group in particular, mandates appeared to make a 

substantial difference in the amount of care received. For example, they were associated with 

about $1,872 more spent annually on outpatient services ($156 per month multiplied by 12 

months), on average, in this age group (Exhibit 3). RAND used 2013 commercial claims 

data to estimate that mean reimbursement rates for applied behavioral analysis varied from 

$24.64 to $160.00 per hour for a bachelor’s level provider and $36.90 to $196.50 per hour 

for a master’s- or doctoral-level provider.29 This suggests that mandates could result in a 

child’s obtaining 10–50 additional hours of applied behavioral analysis services from a 

master’s-trained clinician over the course of a year.

Larger effects among younger children make sense for several reasons. First, much less 

research has been conducted to inform the evidence base for treating adolescents and young 

adults than for younger children with ASD.30 Perhaps as a result, the provider system is 

much better oriented toward treatment for younger children than for adolescents,19,31,32 

which makes access an issue for older youths even in insurance plans subject to the 

mandates. Second, when children reach school age, much of the responsibility for care is 

transferred from the health care system to the education system.8 Third, as children age and 

demands of school and other activities increase, they have less time for intensive treatment.
33 Lastly, many of the mandate laws apply only to younger children.

The impact of mandates on service use and average spending increased along with time 

since enactment. This underscores the lag from mandate enactment to full implementation, 

which occurs in part because establishing regulatory, clinician credentialing, and 

reimbursement processes often takes many years following passage of a state mandate.18

This study did not examine whether autism mandates had differential effects based on an 

enrollee’s firm size. Gail Jensen and Michael Morrisey reviewed evidence suggesting that 

the burden of state mandates tends to fall disproportionately on smaller employers, with 

potential negative effects including large premium increases or the decision to stop offering 

insurance; firms might also be prompted to self-in-sure.34 This is an important area for 

future study.

Conclusion

Among children with autism spectrum disorder, autism insurance mandates were associated 

with increases in the probability of service use. This supports mandate proponents’ belief 

that the mandates are an effective tool for broadening access to treatment under commercial 

insurance. However, our finding that mandates have led to large increases in health care 
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spending are likely to exacerbate insurers’ and employers’ concerns about the mandates’ 

effects on health insurance premiums. ■

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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EXHIBIT 3: Adjusted estimates of state mandates’ effects on mean monthly spending among 
children with autism spectrum disorder (ASD), by age group, 2008–12
SOURCE Authors’ analysis of inpatient, outpatient, and pharmaceutical commercial claims 

data from the Health Care Cost Institute. NOTES The exhibit shows difference-in-

differences estimates. All results for ages 0–5 and 6–12 are significantly different from zero 

(p < 0.05). Full results, including difference-in-differences estimates, are in Appendix H (see 

Note 23 in text). Adjusted analyses include child-level control variables and state and year 

fixed effects.
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Exhibit 4: Adjusted estimates of mean monthly spending on autism spectrum disorder–specific 
treatment services, by number of years after mandate implementation and children’s mandate 
eligibility, 2008–12
SOURCE Authors’ analysis of inpatient, outpatient, and pharmaceutical commercial claims 

data from the Health Care Cost Institute. NOTES Quantities shown are mean spending 

levels. Full results, including difference-in-differences estimates, are in Appendix I (see 

Note 24 in text). Adjusted analyses include child-level control variables and state and year 

fixed effects.
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