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Abstract Many states are considering legislation requir-
ing private insurance companies to pay for autism-related
services. Arguments against mandates include that they
will result in higher premiums. Using Pennsylvania legis-
lation as an example, which proposed covering services up
to $36,000 per year for individuals less than 21 years of
age, this paper estimates potential premium increases. The
estimate relies on autism treated prevalence, the number of
individuals insured by affected plans, mean annual autism
expenditures, administrative costs, medical loss ratio, and
total insurer revenue. Current treated prevalence and
expenditures suggests that premium increases would
approximate 1%, with a lower bound of 0.19% and an
upper bound of 2.31%. Policy makers can use these results
to assess the cost-effectiveness of similar legislation.
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Introduction

Empirical studies of healthcare expenditures find that those
of children with autism spectrum disorders (ASD) range
from three to ten times those of other children, depending
on the sample and methods (Croen et al. 2006; Leslie and
Martin 2007; Liptak et al. 2006; Mandell et al. 2006).
Synthetic estimates find even higher increases in relative
expenditures, especially when categories such as educa-
tional expenditures and labor force participation are taken
into account (Ganz 2006; Jarbrink and Knapp 2001). Rel-
ative to costs associated with other health conditions that
manifest in childhood, the healthcare costs associated with
ASD are disproportionately borne by families (Fujiura
et al. 1994; Jarbrink 2007; Jarbrink et al. 2003; Krauss
et al. 2003) and, in the United States, by the Medicaid
system (Krauss et al. 2003), regardless of family income
(Birenbaum et al. 1990; Braddock 2002; Walsh et al.
1997).

The dramatic increase in the number of children and
adults diagnosed with ASD (Centers for Disease Control
and Prevention 2007; Fombonne 2003, 2005), combined
with the high cost of their care, has caused many states to
consider other alternatives to pay for this care (Shattuck
and Grosse 2007). Some states have increased the public
contribution to these services. For example, Colorado,
Indiana, Kansas, Maine, Maryland, Pennsylvania and
Wisconsin, have or are considering Medicaid waivers,
which would allow states to use Medicaid funds to pay for
services not included in their Medicaid plan, or to cover
individuals that otherwise would not be Medicaid eligible.
Other states have increased the private contribution to these
services. Many private insurance companies severely limit
coverage of behavioral health services for individuals with
autism or exclude coverage altogether. In response,
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Arizona, California, Indiana, Kentucky, Louisiana, Mis-
sissippi, Pennsylvania, South Carolina, Texas, West
Virginia and Wisconsin all recently considered legislation
that would mandate private insurance companies to pay for
autism-related healthcare services. This legislation has met
with varying degrees of success, with legislation not
passing in Mississippi, West Virginia or Wisconsin. Suc-
cessful legislation has varied tremendously in the ages of
covered individuals, the types and quantity of covered
services, and annual caps on associated expenditures. As of
this writing, many other states, including Connecticut,
Florida, Illinois, Michigan, Missouri, and Oklahoma,
recently have introduced similar legislation.

A major challenge to these insurance mandates has been
the concern that they will result in increased premiums for
policy holders. Since most policy holders are employers,
increases in premiums may be passed onto employees in
the form of a net loss of wages or loss of employment,
although the effect of mandates on both has been debated
in the literature (Collins et al. 2005; Hopkins and Zweifel
2005; Klerman and Goldman 1994; Sommers 2005; Wo-
laver et al. 2003). Insurance companies therefore have
argued that an autism insurance mandate would result in a
burdensome rate increase. Autism advocates, on the other
hand, have argued that the burden associated with a rate
increase would be outweighed by the benefits to individ-
uals with autism and their families.

To help inform the debate surrounding autism insurance
mandates, one of the authors (JB) developed an equation to
estimate the effect of mandates on premiums, using
information easily available on the Internet. In the fol-
lowing, we present the general equation and rationale, and
use data from Pennsylvania, which has recently passed
legislation, House Bill (HB) 1150, as an example. HB 1150
requires insurance companies to cover healthcare services
for children with autism, from birth up to age 21. Specif-
ically mentioned in HB 1150 are behavioral interventions
such as applied behavior analysis. Annual per capita
expenditures are capped at $36,000.

Methods

Percentage rate impact (%RI) was calculated as a function
of the prevalence of autism, which we calculated using a
range based on reports of community and treated preva-
lence. This was multiplied by the number of insured
children in Pennsylvania, the average annual medical
expenditure for children with autism, which we derived
from published studies (see Table 1), and the cost to
insurance companies of administering this new mandate.
The product of these four numbers was divided by the
proportion of revenues from health insurance premiums
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spent on medical services covered by the plan. This num-
ber was then divided by the total revenue to private
insurance companies in Pennsylvania. More specifically,
we used the formula:

%xF) x (T x A) = MLR
PR

where fis number of children in the state with autism, ages
2-20 years. This number was estimated using several
strategies, ranging from the treated prevalence observed in
recent studies using private insurance billing data (2 per
1,000) to the CDC-estimated prevalence (6.7 per 1,000).

Sf is number of all children in state, ages 2-20 years.
This number was abstracted from US Census data.

F is number of insured children in Commonwealth, ages
2-20 years, with non-ERISA exempt healthcare insurance
coverage. This number was derived from the percentage of
uninsured children and youth living in Pennsylvania as
reported by the Centers for Disease Control and Prevention
(Cohen and Martinez 2007) and from the percentage of
private-sector enrollees that are enrolled in self-insured
plans at business firms offering health insurance in Penn-
sylvania, as reported in the Medical Expenditure Panel
Survey (Medical Expenditure Panel Survey-Insurance
Component 2005). Using these sources, the number of
children and youth between the ages of 2 and 20 living in
Pennsylvania and covered under state-regulated insurance
plans, was estimated at 1.37 million.

X is mean annual per capita expenditure for autism-
related services. This number was estimated from existing
studies of healthcare utilization, and ranged from the
$2,900 found by (Croen et al. 2006) to the $36,000 cap
proposed by the Pennsylvania legislation. Only estimated
annual expenditures of $10,000 and higher are presented
here. A summary of this literature is presented in the table.

A is assumed load factor for the first year’s adminis-
trative and incidental costs associated with the mandate.
This number was obtained from insurer comments filed
with the Pennsylvania Health Care Cost Containment
Council in regard to the implementation of new insurance
mandates, and assumed to be 10% of total provider pay-
ments attributable to the mandated benefits.

MLR is medical loss ratio. The MLR refers to the pro-
portion of revenues from health insurance premiums spent
on medical services covered by the plan. The MLR was
calculated by dividing the total medical losses incurred by
total premium revenue collected by insurers. The MLR is
used to convert increased medical/clinical costs to a reve-
nue requirement needed to encompass both the hard and
soft costs attributable to administering health care cover-
age. An MLR of 85%, considered the industry standard,
was used for these calculations (Robinson 1997).
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percent increase in premium

annual expenditures per child with autism ($1000)

estimated prevalence 2.0 per 1000 ------- 4.0 per 1000 ——-- 6.7 per 1000

Fig. 1 Estimated increase in healthcare insurance premiums as a
result of an insurance mandate requiring coverage of autism treatment

PR is total health insurer premium revenue, which was
obtained from an October 2007 publication of the Penn-
sylvania Health Care Cost Containment Council (Critical
Condition. The State of Health Care In Pennsylvania
2007), which aggregated premium revenue data that
Pennsylvania insurers report on their annual NAIC filings.
This sum was adjusted to reflect premium revenue derived
from plans subject to HB 1150, as it was originally sub-
mitted for review to the Pennsylvania Health Care Cost
Containment Council. This adjustment produces a total of
$18.44 billion in premium revenue collected for plans
subject to HB 1150.

Results

The figure presents the results of this formula based on
different assumptions regarding autism prevalence and
associated healthcare expenditures. The x-axis presents
annual expenditures ranging from $10,000 to $36,000.
Estimated increases in healthcare premiums ranged from
0.19% (assuming a treated prevalence of 2 per 1,000
children and annual expenditures of $10,000), to 2.31%,
(assuming a treated prevalence of 6.7 per 1,000 children
and annual expenditures of $36,000; Fig. 1).

Discussion

The results of this analysis suggest that even dramatic
increases in the treated prevalence of autism and associated
annual healthcare expenditures would result in relatively
small increases to healthcare insurance premiums. The
average family healthcare insurance plan in the United
States costs $1,009 per month, of which families pay an
average of 28% (Kaiser/HRET Survey of Employer-
Sponsored Health Benefits, 1999-2005, 2007). Our
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analysis suggests that, using current treated prevalence
estimates and an annual expenditure for children with
autism of $10,000, the average family would pay an
additional $0.54 a month, or $6.44 a year. If current treated
prevalence were to double as a result of the new benefit and
annual expenditures rose to $20,000, families’ annual
increased contribution would be $26.10. Even in the unli-
kely event that treated prevalence were to rise to the
accepted community prevalence of 1 in 150 children, and
per capita expenditures rose to $36,000 per year, the
increase in the family contribution would reach $6.53 a
month, or $78.31 per year.

Our analyses imply that the percentage increases in
healthcare premiums changed linearly based on changes in
assumptions in annual costs and treated prevalence. It is
important to note, however that the treated prevalence and
the per-child expenditures may interact. That is, as treated
prevalence increases, the proportion of children with less
intensive medical needs may increase, thereby reducing the
average per-child expenditure.

Two study limitations should be noted. First is that these
calculations were based on data from existing literature.
Dramatic changes in payment available for services to
individuals with ASD may affect the treated prevalence
and on the provider market. While we attempted to model
changes in prevalence up to the accepted community
prevalence (Centers for Disease Control and Prevention
2007), we did not model any changes to the provider
market. Second, estimated changes to healthcare insurance
premiums were based on total costs for children with ASD,
not incremental increases, because there is little informa-
tion on current expenditures for children with ASD not
associated with an ASD diagnosis per se (Leslie and Martin
2007; Mandell et al. 2006). Many children with ASD may
receive services that are associated with a different diag-
nosis, as clinicians may assign diagnoses that result in a
higher probability of reimbursement. To that extent, the
estimates presented here may overestimate actual increases
to premiums, given that some healthcare expenditures
would remain the same but now would be associated with
an ASD diagnosis.

Despite these limitations, the estimates present here
offer an important starting point for discussion among
policy makers considering the impact of changing insur-
ance regulation. The Pennsylvania legislation upon which
these calculations were based has been described as the
most generous insurance mandate in the country, in terms
of the age group and scope of services covered, as well as
the annual expenditure cap. The more limited legislation
proposed in other states should be considered in this light,
weighing the relatively minimal impact on all insurance
premium payers against the potential benefit for children
with ASD and their families.



J Autism Dev Disord (2009) 39:953-957

957

References

Birenbaum, A., Guyot, D., & Cohen, H. (1990). Health care financing
for severe developmental disabilities. Monographs of the Amer-
ican Association on Mental Retardation, 14, 1-150.

Braddock, D. (2002). Disability at the dawn of the 21st century and
the state of states. Washington, DC: American Association on
Mental Retardation.

Centers for Disease Control and Prevention. (2007). Surveillance
summaries. MMWR Morbidity and Mortality Weekly Report,
56(SS-1), 1-28.

Cohen, R., & Martinez, M. (2007). Health Insurance Coverage: Early
Release of Estimates from the National Health Interview Survey
2006. Atlanta, GA: Division of Health Interview Statistics,
National Center for Health Statistics.

Collins, S., Davis, K., & Ho, A. (2005). A shared responsibility. US
employers and the provision of health insurance to employees.
Inquiry, 42(1), 6-15.

Critical Condition. (2007). The State of Health Care In Pennsylvania.
Harrisburg, PA: Pennsylvania Health Care Cost Containment
Council.

Croen, L., Najjar, D., Ray, T., Lotspeich, L., & Bernal, P. (2006). A
comparison of health care utilization and costs of children with
and without autism spectrum disorders in a large group-model
health plan. Pediatrics, 118(4), e1203—e1211. doi:10.1542/peds.
2006-0127.

Fombonne, E. (2003). Epidemiological surveys of autism and other
pervasive developmental disorders: An update. Journal of
Autism and Developmental Disorders, 33(4), 365-382. doi:
10.1023/A:1025054610557.

Fombonne, E. (2005). Epidemiology of autistic disorder and other
pervasive developmental disorders. The Journal of Clinical
Psychiatry, 66(Suppl 10), 3-8.

Fujiura, G. T., Roccoforte, J. A., & Braddock, D. (1994). Costs of
family care for adults with mental retardation and related
developmental disabilities. American Journal of Mental Retar-
dation, 99(3), 250-261.

Ganz, M. (2006). The costs of autism. In S. Moldin & J. Rubenstein
(Eds.), Understanding autism: From basic neuroscience to
treatment. Boca Raton, FL: CRC Press.

Ganz, M. L. (2007). The lifetime distribution of the incremental
societal costs of autism. Archives of Pediatrics & Adolescent
Medicine, 161(4), 343-345.

Hopkins, S., & Zweifel, P. (2005). The Australian health policy
changes of 1999 and 2000: An evaluation. Applied Health
Economics and Health Policy, 4(4), 229-238. doi:10.2165/00
148365-200504040-00005.

Jarbrink, K. (2007). The economic consequences of autistic spectrum
disorder among children in a Swedish municipality. Autism,
11(5), 453-463. doi:10.1177/1362361307079602.

Jarbrink, K., & Knapp, M. (2001). The economic impact of autism in
Britain. Autism, 5(1), 7-22. doi:10.1177/1362361301005001002.

Jarbrink, K., Fombonne, E., & Knapp, M. (2003). Measuring the
parental, service and cost impacts of children with autistic
spectrum disorder: A pilot study. Journal of Autism and
Developmental Disorders, 33(4), 395-402. doi:10.1023/A:102
5058711465.

Kaiser/HRET Survey of Employer-Sponsored Health Benefits 1999—
2005. (2007). Washington, DC: Kaiser Family Foundation.
Klerman, J., & Goldman, D. (1994). Job loss due to health insurance
mandates. Journal of the American Medical Association, 272(7),

552-556. doi:10.1001/jama.272.7.552.

Krauss, M., Gulley, S., Sciegaj, M., & Wells, N. (2003). Access to
specialty medical care for children with mental retardation,
autism and other special health care needs. Mental Retardation,
41(5), 329-339. doi:10.1352/0047-6765(2003)41<329:ATSM
CF>2.0.CO;2.

Leslie, D., & Martin, A. (2007). Health care expenditures associated
with autism spectrum disorders. Archives of Pediatrics &
Adolescent Medicine, 161(4), 350-355. doi:10.1001/archpedi.
161.4.350.

Liptak, G., Stuart, T., & Auinger, P. (2006). Health care utilization
and expenditures for children with autism: Data from US
national samples. Journal of Autism and Developmental Disor-
ders, 36, 871-879. doi:10.1007/s10803-006-0119-9.

Mandell, D., Cao, J., Ittenbach, R., & Pinto-Martin, J. (2006).
Medicaid expenditures for children with autistic spectrum
disorders: 1994 to 1999. Journal of Autism and Developmental
Disorders, 36(4), 475-485. doi:10.1007/s10803-006-0088-z.

Medical Expenditure Panel Survey-Insurance Component. (2005).
Rockville, MD: Agency for Healthcare Research and Quality,
Center for Financing, Access and Cost Trends.

Robinson, J. (1997). Use and abuse of the medical loss ratio to
measure health plan performance. Health Affairs, 16(4), 176—
187. doi:10.1377/hlthaff.16.4.176.

Shattuck, P., & Grosse, S. (2007). Issues related to the diagnosis and
treatment of autism spectrum disorders. Mental Retardation and
Developmental Disabilities Research Reviews, 13, 129-135. doi:
10.1002/mrdd.20143.

Sommers, B. (2005). Who really pays for health insurance? The
incidence of employer-provided health insurance with sticky
nominal wages. International Journal of Health Care Finance
and Economics, 5(1), 89-118. doi:10.1007/s10754-005-6603-5.

Walsh, K., Kastner, T., & Criscione, T. (1997). Characteristics of
hospitalizations for people with developmental disabilities:
Utilization, costs, and impact of care coordination. American
Journal of Mental Retardation, 101(5), 505-520.

Wolaver, A., McBride, T., & Wolfe, B. (2003). Mandating insurance
offers for low-wage workers: An evaluation of labor market
effects. Journal of Health Politics Policy and Law, 28(5), 883—
926. doi:10.1215/03616878-28-5-883.

@ Springer


http://dx.doi.org/10.1542/peds.2006-0127
http://dx.doi.org/10.1542/peds.2006-0127
http://dx.doi.org/10.1023/A:1025054610557
http://dx.doi.org/10.2165/00148365-200504040-00005
http://dx.doi.org/10.2165/00148365-200504040-00005
http://dx.doi.org/10.1177/1362361307079602
http://dx.doi.org/10.1177/1362361301005001002
http://dx.doi.org/10.1023/A:1025058711465
http://dx.doi.org/10.1023/A:1025058711465
http://dx.doi.org/10.1001/jama.272.7.552
http://dx.doi.org/10.1001/archpedi.161.4.350
http://dx.doi.org/10.1001/archpedi.161.4.350
http://dx.doi.org/10.1007/s10803-006-0119-9
http://dx.doi.org/10.1007/s10803-006-0088-z
http://dx.doi.org/10.1377/hlthaff.16.4.176
http://dx.doi.org/10.1002/mrdd.20143
http://dx.doi.org/10.1007/s10754-005-6603-5
http://dx.doi.org/10.1215/03616878-28-5-883

Copyright of Journal of Autism & Developmental Disorders is the property of Springer Science &
Business Media B.Y. and its content may not be copied or emailed to multiple sites or posted to a

listserv without the copyright holder's express written permission. However, users may print,
download, or email articles for individual use.



