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Abstract

Objective: Rapid increases in the prevalence of autism spectrum disorder (ASD) and increased 

access to intensive behavioral interventions have likely increased health care spending. This study 

estimated recent changes in spending among privately insured children with and without current 

ASD.

Methods: A repeated cross-sections analysis of 2011–2017 claims data from large-employer–

sponsored health plans assessed changes in annual expenditures by service type for children ages 

3–7 enrolled for ≥1 year and with two or more claims with ASD billing codes within a calendar 

year and for all other children.

Results: Mean spending per child with a current-year ASD diagnosis increased by 51% in 2017 

U.S. dollars, from roughly $13,000 in 2011 to $20,000 in 2017. Among children who did not meet 

the current-year ASD case definition, per-child spending increased by 8%. Spending on children 
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with ASD accounted for 41% of spending growth for children ages 3–7 during 2011–2017. 

Outpatient behavioral intervention–related spending per child with ASD increased by 376%, from 

$1,746 in 2011 to $8,317 in 2017; spending on all other services increased by 2%. Their share of 

behavioral intervention–related spending increased from 13.2% in 2011 to 41.7% in 2017. In 

2011, 2.5% of children with current-year ASD diagnoses incurred ≥$20,000 in outpatient 

behavioral intervention–related spending, which increased to 14.4% in 2017.

Conclusions: During 2011–2017, spending increased six times as much for privately insured 

children ages 3–7 with current-year ASD as for children without ASD, largely from increased 

behavioral intervention–related spending. One in seven children received at least $20,000 in 

services in 2017.

Children with autism spectrum disorder (ASD) often incur high health care expenditures. 

U.S. children ages 5–10 with employer-sponsored insurance (ESI) who had ASD recorded 

as a diagnosis during 2003 had mean expenditures six times higher ($6,420 versus $920) 

than those incurred by children who had no ASD diagnosis codes; median expenditures were 

11 times higher ($3,020 versus $260) (1). However, little is known about recent changes in 

expenditures for insured children with ASD and the impact of increased access to outpatient 

behavioral intervention–related services for ASD on overall health care spending.

Over the past decade, there has been increased recognition that many children with ASD can 

benefit from intensive (>15 hours per week) behavioral and developmental interventions, 

including those based on applied behavioral analysis (ABA) principles (2–6). Policy 

changes, including state insurance mandates (7, 8), the 2008 Mental Health Parity and 

Addiction Equity Act (9), and actions by the Office of Personnel Management in 2012 to 

allow and in 2017 to require Federal Employee Health Benefits (FEHB) plans to cover 

services (10), have sought to promote access to services for individuals with ASD. Mandates 

have increased spending for children with ASD, especially those ages 3–7, who were 

enrolled in health plans subject to the mandates (8, 11–13).

Intensive behavioral and developmental interventions for ASD are typically targeted to 

preschool-age children, with evidence of benefits associated with receipt of services for 25–

40 hours per week (4, 6). However, only a minority of eligible children receive such 

services, which can exceed $50,000 in costs per year per child (5, 14–16). Our objective was 

to assess changes during 2011–2017 in spending among children ages 3–7 with current-year 

ASD diagnoses who were enrolled in self-insured ESI health plans, compared with spending 

for other children. We also examined changes in the percentages of children who met 

specified cutoffs for frequency or intensity of use of behavioral intervention–related 

services.

METHODS

Data

The IBM MarketScan Commercial Database is a nationwide convenience sample of claims 

data from ESI plans. It combines data from two sources: large employers that sponsor self-

insured plans regulated by the U.S. Department of Labor and health plans that contract with 

other employers—mostly fully insured plans that are state regulated. We restricted our 
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analysis to noncapitated large-employer–sponsored health plans that included claims for 

mental health and substance abuse services (further details are provided in an online 

supplement to this article). Capitated plans that pay providers a fixed amount per enrollee 

rather than reimbursing for specific services may report incomplete expenditure data.

MarketScan data are deidentified, and our analysis was not classified by the Centers for 

Disease Control and Prevention as human subjects research, and thus approval by an 

institutional review board was waived.

Analysis

We analyzed repeated cross-sections of calendar-year data from children who were 

continuously enrolled and had outpatient claims for at least 1 calendar year during 2011–

2017 and were ages 3–7 years at the beginning of the year (see Table S1 in online 

supplement for details about the application of inclusion and exclusion criteria).

We identified children with a current-year ASD diagnosis on the basis of the presence of two 

or more claims on separate dates within a calendar year with an ICD-9-CM diagnosis code 

of 299.0, 299.8, or 299.9 or an ICD-10-CM code of F84.0, F84.5, F84.8, or F84.9. We report 

the prevalence of current-year ASD diagnosis nationally, by region, by rural-urban 

residence, and by sex.

Annual mean total inpatient, outpatient, and pharmacy expenditures were calculated for 

children with current-year ASD diagnoses and used to calculate the share of overall health 

care spending associated with ASD. We also report median total expenditures and mean and 

median out-of-pocket expenditures (see online supplement). Expenditures were calculated in 

terms of purchasing power in 2017 U.S. dollars by using the gross domestic product deflator 

(17).

We tabulated expenditures for outpatient non–emergency department encounters with 

behavioral intervention–related procedure codes (Table S2, part a, in the online supplement), 

regardless of whether there was an ASD diagnosis code for the claim. We also calculated the 

percentages of children with current-year ASD who exceeded annual cutoffs of days with 

service claims or annual spending. Because of the possibility of substitution as new 

procedure codes were introduced, we also examined changes in codes for the combination of 

outpatient behavioral, developmental, or mental health services (BMH services); such 

services include encounters with mental health providers, including psychologists, 

psychiatrists, child psychiatrists, developmental and behavioral pediatricians, and psychiatric 

nurses, and exclude encounters given behavioral intervention–related procedure codes to 

avoid double-counting. We reviewed codes used by other researchers (9, 18), searched for 

procedure codes, and consulted with clinical experts (see Table S2 in online supplement for 

a code list).

We analyzed behavioral intervention–related spending per child classified as having current-

year ASD. Statistical significance was assessed by conducting two-sample t tests for 

changes in mean expenditures and two-sample tests of proportions for changes in prevalence 
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between 2011 and 2017; test statistics and p values are reported. The analysis used Stata, 

version 14 (19).

Supplemental Analyses

In separate analyses, we analyzed data for children enrolled in capitated large-employer–

sponsored plans or mostly fully insured ESI plans, regardless of capitation. In analyses of 

noncapitated large-employer–sponsored plans, we analyzed spending for the following age 

groups: 3–5, 6–7, and 8–17. We also conducted analyses that examined the influence of the 

time duration over which ASD case status was ascertained; individuals with relatively mild 

symptoms and few health care encounters may not meet the current-year ASD case 

definition but do so when ≥5 years of claims data are searched (20).

RESULTS

Population Characteristics

The prevalence of current-year ASD among children ages 3–7 in ESI plans nearly doubled, 

from 0.56% (4,246 of 760,791 enrollees) in 2011 to 1.05% (7,561 of 722,348) in 2017 

(z=33.51, p<0.001) (Table 1). Prevalence was higher in states on the East or West Coast, in 

urban areas, and among males (see Table S3 in online supplement).

Expenditures

Overall expenditures.—Mean expenditures for children ages 3–7 years with current-year 

ASD in noncapitated plans increased by 51% (t=9.76, df=11,805, p<0.001), from $13,198 in 

2011 to $19,955 in 2017 (Table 1). Mean spending for all children grew by 14% (t=12.15, 

df=1,483,137, p<0.001); spending among children without current-year ASD grew by 8% 

(t=7.08, df=1,471,330, p<0.001). The ratio of mean expenditures for children with and 

without current-year ASD increased from 6.5 in 2011 to 9.1 in 2017. Between 2011 and 

2017, the share of spending for all enrolled children ages 3–7 years accounted for by 

children with current-year ASD increased from 3.5% to 8.8% (z=134.99, p<0.001) (Table 

1).

Median expenditures for children with current-year ASD increased by 30%, from $6,245 in 

2011 to $8,110 in 2017, and the ratio of mean to median expenditures increased from 1.4 to 

3.5 as the distribution of spending among children with current-year ASD became more 

skewed. The ratio of median expenditures for children with current-year ASD to those of 

children without current-year ASD increased from 8.9 to 12.1. The ratio of mean to median 

spending was 25%–30% lower for children with ASD than for children without ASD (Table 

1)—i.e., spending was less skewed to the right for children with current-year ASD (see 

Figure S1 in online supplement).

Mean out-of-pocket spending for children with ASD increased over time but less rapidly 

than did total spending, with the out-of-pocket share of spending for children with ASD 

decreasing slightly—from 13.0% in 2011 to 11.5% in 2017 (see Table S4 in online 

supplement). For children with ASD, median out-of-pocket spending increased slightly, 

from 21.2% to 22.0% of total spending.
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Outpatient BMH expenditures and encounters.—The increase in spending for non–

emergency department outpatient encounters with behavioral intervention–related procedure 

codes was much larger than was the increase in overall spending. Mean outpatient 

behavioral intervention–related spending per child with current-year ASD increased from 

$1,746 in 2011 to $8,317 in 2017, an increase of 376% (t=17.86, df=11,805, p<0.001) 

(Table 2). The behavioral intervention–related share of overall spending among children 

with ASD increased from 13.2% in 2011 to 41.7% in 2017. Mean BMH spending in non–

emergency department outpatient settings, which includes both behavioral intervention–

related procedure codes and other behavioral and mental health services, increased from 

$2,859 in 2011 to $9,364 in 2017, a 228% increase (t=16.95, df=11,805, p<0.001), and the 

BMH share of all spending among children with ASD increased from 21.7% to 46.9% 

(Table 2). As a share of all BMH spending, behavioral intervention–related spending 

increased from 61.1% in 2011 to 88.8% in 2017. Mean spending for all health care services 

other than non–emergency department outpatient BMH was virtually the same at the 

beginning and end of the study period, $10,338 in 2011 and $10,591 in 2017 (Table 2).

Mean±SD outpatient behavioral intervention–related spending associated with claims with 

procedure codes for adaptive behavioral interventions, such as ABA, increased from 

$1,785±$12,633 in 2015 to $5,498±$19,855 in 2017 per child with current-year ASD, 

accounting for 66% of behavioral intervention–related spending in 2017 (Figure 1). 

Spending associated with procedure codes for therapeutic behavioral services increased 

rapidly from 2011 to 2014 and subsequently plateaued (Figure 1).

In 2011, 10.7% (N=453) of children ages 3–7 with current-year ASD in self-insured ESI 

plans had one or more outpatient claims with behavioral intervention–related codes, which 

tripled to 32.3% (N=2,445) in 2017 (z=26.18, p<0.001) (Table 3). There was also rapid 

growth in the proportion of children ages 3–7 with current-year ASD who had outpatient 

claims with behavioral intervention–related codes on ≥60 days, from 3.1% (N=131) in 2011 

to 18.9% (N=1,428) in 2017 (z=24.33, p<0.001). Similarly, 14.4% (N=1,092) of these 

children incurred ≥$20,000 spending during 2017 on outpatient encounters given behavioral 

intervention–related codes, up from 2.5% (N=106) in 2011 (z=20.57, p<0.001). When 

cutoffs of 180 service days or $50,000 annual spending were used, the absolute increases 

were smaller, from 1.2% (N=49) to 6.1% (N=465) (z=12.54, p<0.001) and from 1.2% 

(N=52) to 5.9% (N=444) (z=12.20, p<0.001), respectively.

Supplementary Analyses

Among children with ASD enrolled in “other,” mostly fully insured ESI plans, we observed 

similar levels and percentage changes in per-child spending, but the numbers of cases and 

expenditure estimates were less stable (see Table S5 in online supplement). Among children 

with ASD enrolled in large-employer–sponsored capitated plans, mean spending per child 

increased during 2011–2017 by 185%, versus 51% for those enrolled noncapitated plans 

(see Table S6 in online supplement).

Among children with current-year ASD in noncapitated plans, those ages 3–5 had higher 

overall spending than did those ages 6–7; the relative increase in total spending was also 

higher for the younger group, 60% versus 36% (see Table S7 in online supplement). Among 
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children with ASD ages 8–17 years, mean spending per child increased by 25% during 

2011–2017 (see Table S8 in online supplement). Mean behavioral intervention–related 

spending increased by 553%, from 2.9% of spending in 2011 to 15.4% in 2017.

Numbers of children ages 3–7 years in 2011–2013 with ASD and per-child expenditures (in 

2017 dollars) are reported for three time windows for ascertaining cases, in addition to the 

algorithm of two or more ASD claims on separate days in the current calendar year used in 

our main analysis (see Table S9 in online supplement). The number of children in each year 

who met the criterion of two or more ASD claims at any point in 5 years of data was 

approximately twice the number who met this criterion in the current year. In addition, mean 

spending per child was 27%–31% lower for cohorts with ASD ascertained using 5 years of 

data, although temporal changes were similar. The implication is that children with current-

year ASD have higher health care utilization and expenditures than the broader population of 

children with ASD identified by using ASD claims over a 5-year period.

DISCUSSION

To our knowledge, this is the first study to document post-2012 changes in health care 

spending for U.S. children with ASD covered by large-employer–sponsored plans. Increases 

in inflation-adjusted per-child expenditures for children ages 3–7 with current-year ASD 

diagnoses far outpaced spending for children without ASD, as defined in the study; during 

2011–2017, the increases were 51% and 8%, respectively. Mean spending per child with 

current-year ASD increased from roughly $13,000 in 2011 to $20,000 in 2017. Combined 

with the doubling of current-year ASD diagnoses, two-fifths (41%) of the total increase in 

per-child spending for all children ages 3–7 in noncapitated large-employer–sponsored plans 

was accounted for by spending on children with current-year ASD diagnoses.

Despite rapid growth in the prevalence of current-year ASD diagnosis to 1.05% in 2017, it 

remained low relative to the 1.85% prevalence among 8-year-old children in the Autism and 

Developmental Disabilities Monitoring Network in 2016 or the 2.76% parent-reported 

prevalence among children ages 3–17 in the National Health Interview Survey in 2016 (21, 

22). It should be noted that use of a time window of 5 years resulted in twice as many 

children being classified as having ASD in 2013, 1.45% versus 0.67% (see Table S9 in 

online supplement). Additionally, children with parent-reported ASD may not have ASD 

listed in medical claims and may also be more likely to be enrolled in Medicaid.

The increase in spending for privately insured children ages 3–7 with current-year ASD was 

driven by outpatient behavioral intervention–related spending, which accounted for almost 

all of the nearly fourfold increase in inflation-adjusted spending per child with ASD, 

compared with a 2% increase in all other spending. In 2011, 2.5% of children with current-

year ASD incurred more than $20,000 in outpatient spending (in 2017 dollars) associated 

with behavioral intervention–related codes, which increased to 14.4% in 2017 (Table 3). 

Because early intensive behavioral and developmental interventions are likely to cost at least 

$20,000 per year (5), it follows that a minority of privately insured children with ASD were 

receiving early intensive interventions reimbursed through health plans. One cannot 

determine by using claims data which children with ASD required early intensive 
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intervention. Although cost offsets have been documented with early intensive interventions 

(5, 14, 15), the impact of services delivered with lower intensity or frequency is not known.

The expansion in spending by large-employer–sponsored plans on behavioral services for 

young children with ASD cannot be explained by state mandates, because few such plans 

were subject to state laws, unlike fully insured ESI plans (8, 11). On the other hand, the 

expansion of mandates from 2008 onward (7) together with grassroots advocacy from 

parents may have contributed to growing acceptance by self-insured employers of early 

intensive behavioral intervention as the standard of care, as reflected in national FEHB 

policies that evolved from allowing such services in 2012 to a mandate for such services in 

2017 (10).

Our findings cannot be generalized to children with public insurance or no health insurance. 

Published estimates of health care costs for U.S. children with ASD for all payer types are 

substantially lower than those reported here (23–25). Traditionally, Medicaid programs have 

been reported to pay for behavioral therapies for Medicaid-enrolled children with ASD (26–

31).

An important limitation is that the MarketScan Commercial databases include only claims 

submitted to participating ESI plans; claims covered by Medicaid are not included. Children 

with ASD whose families have private insurance may obtain Medicaid coverage through 

waiver programs (28, 30, 32, 33), “medically needy” classification, receipt of Supplemental 

Security Income benefits, or conventional income-based eligibility. We were unable to 

quantify the extent to which the estimates for the ESI sample might have been 

underestimated and how that changed over time. This could be an area for research using 

state all-payer claims databases.

Our study had other limitations. We had no information on income, education, or race-

ethnicity. All administrative databases are subject to incomplete sensitivity and specificity of 

diagnosis codes for ASD (20). Requiring two or more claims with ASD diagnosis codes 

increased the specificity but lowered the sensitivity for identifying children with ASD (20). 

The length of the “window” of claims data used to identify ASD cases affected estimates of 

both numbers of ASD cases and per-child spending for those meeting the ASD case 

definition. In supplementary analyses, we altered the time window over which ASD case 

status was ascertained. We found that requiring two or more claims with ASD codes for 

current-year ASD excluded roughly half the children who met the same ASD claims 

criterion using 5 years of data (see Table S6 in online supplement). The excluded children 

had considerably lower expenditures in years prior to meeting the ASD claims criterion. 

However, those children accounted for a very small proportion of the comparison group. We 

were able to compare only temporal changes for a few years for the group ascertained with 5 

years of data and observed similar increases in expenditures despite lower levels of per-child 

spending with a longer window for case ascertainment (see Table S9 in online supplement).

Procedure codes for ABA services were introduced in late 2014 and soon dominated 

behavioral intervention–related spending. It is likely that the introduction of specific ABA 

procedure codes increased reimbursements as well as substituted for other procedure codes, 
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specifically for therapeutic behavioral services. The share of all behavioral intervention–

related spending associated with those two types of procedure codes increased from 24% in 

2011 to 90% in 2017 (Figure 1). Because most other behavioral intervention–related 

procedure codes do not specify the type of service provided, we could not determine which 

other claims may have been billed for intensive behavioral and developmental interventions.

In addition, our study did not assess the overall utilization of services by privately insured 

young children with ASD, and it excluded services delivered through schools or paid 

directly by families or through Medicaid waivers. Surveys of U.S. caregivers of school-age 

children with ASD reported that schools have been the primary place where behavioral 

services are delivered (34, 35). Other data sources would be required to determine to what 

extent increased spending by large-employer plans represented increased use of 

interventions among privately insured children with ASD in this age group, as opposed to 

substitution of payment for services otherwise paid for by families, schools, or Medicaid.

Changes in the composition of the MarketScan sample over time could affect comparability 

of estimates. We restricted our main analysis to noncapitated large-employer plans, which 

had more stable enrollments than did other plans (see Table S1 in online supplement). Likely 

owing to changing plan composition, expenditure estimates for children with ASD in the 

other two plan types were less stable and more difficult to interpret (see Tables S5 and S6 in 

online supplement). Finally, our database included only year of birth; we were unable to 

accurately determine a child’s age when he or she received services.

CONCLUSIONS

Between 2011 and 2017, spending on overall health care and behavioral intervention–related 

services for privately insured young children with current-year ASD increased rapidly, and 

such findings have not been previously reported. Behavioral intervention–related spending 

as a share of spending increased almost fourfold, which accounted for almost the entire 

increase in overall spending for privately insured young children with ASD during that 

period. However, even at the end of the period, only a minority of privately insured children 

in this age group received intensive behavioral intervention–related services reimbursed 

through health plans sponsored by large employers.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HIGHLIGHTS

• During 2011–2017, mean inflation-adjusted spending per child ages 3–7 with 

current-year ASD enrolled in large-employer–sponsored plans increased by 

51%, from roughly $13,000 to $20,000, while per-child spending for other 

children increased by 8%.

• More than 40% of all increased spending for children ages 3–7 in included 

health plans was accounted for by spending on children with current-year 

ASD.

• Almost all increased spending for children with ASD was associated with 

outpatient behavioral intervention–related services, especially those 

associated with codes for applied behavioral analysis.

• In 2017, 14.4% of children ages 3–7 years with current-year ASD incurred at 

least $20,000 in expenditures on outpatient behavioral intervention–related 

services, and 5.9% incurred at least $50,000 in such expenditures.
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FIGURE 1. 
Mean expenditures on outpatient behavioral intervention–related services per child ages 3–7 

with current-year autism spectrum disorder (ASD) in noncapitated large-employer plans, by 

procedure code typea

a Source: MarketScan Commercial Data, 2011–2017. Expenditures were adjusted for 

inflation to 2017 U.S. dollars by using the U.S. gross domestic product deflator. Adaptive 

behavioral procedure codes 0364T–0374T; therapeutic behavioral procedure codes H2019 

and H2020; behavioral intervention–related and all other behavioral intervention–related 

codes listed in Table S2, part a, in online supplement.
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