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How intensive does EIBI have to be to produce optimal effects?

What is the operational definition of ‘intensive’?

Do other early intervention models that involve high rates of one-to-one
interactions between adults and children with autism (see, e.g., Rogers & Lewis,
1989) produce outcomes comparable to EIBI?

Can biomedical research shed light on the limiting factors that might militate
against a large and sustainable outcome, or contribute to the effectiveness of
behavioral intervention?

A second, related set of questions pertains to the nature of EIBI and who is
capable of delivering this intervention competently. Some have suggested that
only individuals who follow the ‘Lovaas model’ and have been trained directly by
the Lovaas clinic at UCLA should be considered qualified (Buch, 1996; Families
for Intensive Autism Treatment, 1996). However, other behavior analysts have
achieved outcomes comparable to those of Lovaas and colleagues, including
normal functioning in some children with autism or PDD (Birnbrauer & Leach,
1993; Maurice, 1993; Perry et al., 1995) and other significant outcomes (Anderson
etal., 1987; DeMyer et al., 1981; Fenske et al., 1985; Matson et al., 1996; Maurice,
Green, & Luce, 1996; Mulick & Meinhold, 1994).

At present, the number of professional-level applied behavior analysts is far
too small to meet the growing demand for behavioral intervention for children
with autism of all ages. As a result of the demand and supply imbalance, as well
as nationwide pressure stemming from implementation of the federally
mandated early intervention infrastructure under P.L. 105-17, a kind of cottage
industry has developed; large numbers of individuals are simply proclaiming
themselves ‘Lovaas therapists’, ‘behavior analysts’, or ‘behavioral therapists’ and
extracting large fees from families and other sources for directing and providing
EIBI. Fortunately, actions are being taken on several fronts to attempt to remedy
this problem. Legally sanctioned, competency-based procedures for certifying
professional behavior analysts that have been in place in the state of Florida for
many years (see, e.g., Shook, 1993; Shook & Favell, 1996; Shook & Van Houten,
1993; Shook, Hartsfield, & Hemingway, 1995) are being implemented or con-
sidered by several other states at this writing. Representatives of several national
professional associations have initiated efforts to establish a specialty and
proficiency in applied behavior analysis (e.g., Hopkins & Moore, 1993) for
licensed psychologists.

In listening to parents, we have discovered that fewer and fewer wish
to trust their children with autism and PDD to unproven fad treatments and
inadequately prepared service providers (Jacobson, Mulick, & Schwartz, 1995).
Many have become astutely discerning consumers once they have learned the
relevant dimensions by which to judge treatment effectiveness and professional
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competence (Green, 1996a; Van Houten, 1994). Discerning consumers also
recognize that long-term treatment effects are at least as relevant as short-term
costs, and that the most expensive treatment is that which is ineffective regardless
of the monetary price.
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APPENDIX A: SOURCES OF FINANCIAL INFORMATION FOR
PER RECIPIENT EXPENDITURE ESTIMATES —
PENNSYLVANIA MODEL

This appendix presents information regarding the sources used in order to
develop the estimates used in the cost analysis.
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The source for early intervention, family support services, home and
community based services waiver estimates, institutional costs, and community
services costs is D. Braddock, R. Hemp, L. Bathchelder, & G. Fujiura (1995).
State of the states in developmental disabilities. Washington, DC: American
Association on Mental Retardation.

The source for intensive community services is annual expenditures for six
persons or fewer [CF/MR plus one-half of the difference between this amount
and the annual institutional expenditure, from Braddock et al. (1995), as above.

The source for special education expenditures is average for all special
education types from Barnett & Escobar (1990, p. 566).

The source for regular education expenditures is USDOE (1992). The
condition of education (NCES 92-096), p.334.

The source for intensive early intervention is the average cost of seven
model programs reported by S. Harris & J. Handleman (1994). Preschool
education programs for children with autism. Austin, TX: PRO-ED.

The source for median household income is the 1990 Federal Census of the
United States. Supported wages are indexed at 20% average of median house-
hold income for Pennsylvania.

All amounts are trended at 3%, except SSI/ADC (AFCD or TANF) which is
trended at 1.5%.

APPENDIX B: ASSUMPTIONS UNDERPINNING THE GENERAL
COST MODEL

(i) Current research does not identify characteristics of children with autism
or PDD that predict their response to EIBI (e.g., initial 1.Q. within the
moderate to mild range of mental retardation is not a good predictor)
during the years before school entry, funded as either early intervention or
preschool services. Thus, benefit must be gauged upon outcomes as
identified in the literature (e.g., Smith et al., 1997).

(i1) The proportion of children who achieve normal functioning in all areas is
probably somewhat lower than the proportion reported so far in the
behavioral research literature (i.e., just under 50%) because (a) in very
young children, when severe or profound mental retardation is present, a
conclusive diagnosis of autism or PDD may not be made, and (b) other
local or nonspecific factors probably affect whether children are diagnosed
or. especially, referred for EIBI.

(iii) In any group of children with autism or PDD who receive competently
delivered EIBI, between 20 and 50% will achieve normal functioning.

1998 John Wilev & Sons. Ltd. Behav. Intervent., 13, 201226 (1998)



224

(iv)

v)

(vi)

(vii)

J. W. Jacobson et al.

About 40% will achieve substantial gains that will result in reduced
dependency on special services, but they will continue to need some
specialized services and supports throughout their school and adult lives.
Ten percent (10%) will continue to require intensive special education and
intensive adult services, and the remainder will evidence benefit sufficient
to reduce the intensity of required educational and adult services.

For these reasons, cost-benefit should be couched in terms of marginal
benefit, as well as the attainment of normal functioning. Analyses should
encompass comparison of costs for children with autism or PDD who
achieve normal functioning with costs for serving children without
disabilities, and with costs for serving children with autism or PDD who
make large gains but do not move into the normal range. The latter group
should also be compared with children who make minimal gains.
Without EIBI the majority of children with autism or PDD will manifest
enduring dependency on adult developmental disability services. This is
consistent with the literature on child, adolescent, and young adult develop-
ment for people with autism or PDD.

The costs of EIBI center-based services for children with autism or PDD
(including those with a home-based, parent-directed component) may not
be comparable or equivalent, on average, with the costs of EIBI home-
based services when instruction is comparably intensive, but relative costs
and utilization mix are not well established. The mix of costs for EIBI
services used here is assumed to be a representative average for both
center-based and home-based services. Future research will be needed to
clarify this assumption.

Children with autism or PDD who ultimately develop normal functioning
are assumed to participate in regular education; those who make large
gains but not sufficient for them to participate successfully in regular
education are assumed to participate in special education: and children
who make minimal gains are assumed to participate in intensive special
education (or the equivalent from a cost perspective). Special education
alternatives (e.g., intensive special education) are assumed to be equivalent
in cost regardless of whether they are delivered in segregated, partially
integrated, related service, or fully inclusive models, based on requisite
instructional load requirements for comparable instructional and educa-
tional effects. In short, comparable instruction is assumed to cost the same
regardless of whether an inclusive approach is used or not. This is done
only in the absence of data indicating a rational basis for assigning such
costs in another manner despite the possibility that such data may
subsequently emerge.
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(viii)

(ix)

(x)

(xi)

Because no generalizable mortality data exist for people with autism or
PDD (owing mainly to the advent of the diagnosis in the 1940s and lack of
population cohort data), cost_benefit analyses including the adult years
are made only to age 55. There is no compelling evidence of marked
mortality prior to age 55 years for children surviving to adulthood, and the
lifespan of people with autism or PDD may well be similar to that of the
general population and appreciably greater than this cutoff age. Therefore,
the cutoff point will tend to underestimate adult income from supported or
regular employment, utilization of general public entitlements or benefits
during adulthood, utilization costs for adult developmental disabilities
services, and costs for utilization of aging services and public retirement or
income transfer programs for elders.

Present costs are used as indicators of future costs, with recognition that
future reforms in welfare and public health may either result in decreased
per person rates or expenditures, or in substitution of services. To com-
pensate, costs have been trended forward at 3% per annum, except for
SSI/ADC (Aid for Dependent Children), or the equivalent such as
Temporary Assistance for Needy Families (TANF), which is trended at
1.5%. These trend factors probably represent an underestimate of long-
term inflationary factors. For example, the average cost inflator for health-
related services from 1986 to 1996 was about 4.5%.

SSI/ADC costs are used as a summary cost for all utilization of general
public benefits outside of the early intervention, educational, and develop-
mental service sectors (e.g., public housing subsidies, food stamps, child
care, temporary assistance, all forms of public assistance, higher-education
grants, vocational assistance, public transportation, and Medicaid card
services). Although these are not entered as costs for nondisabled children
to age 22 years, they are entered as costs for all children with autism or
PDD who achieve normal functioning (three years’ cost), and partial or
minimal effects (18 years’ cost). SSIJADC is also entered as a cost for
33 years to age 55 years for 20% of nondisabled children and children with
autism or PDD who achieve normal functioning, and for 100% of children
with autism or PDD who make substantial improvements or who benefit
minimally.

The average duration of EIBI is assumed to be three years, a period that is
associated in the literature with apparent best outcomes (Green, 1996a).
The existing literature suggests that two years of intervention can result in
normal functioning for some children, but in this analysis it is recognized
that children may participate in 2-6 years of EIBI, and three years is
stipulated to be a reasonable average duration.
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(x11)

(xiii)

(x1v)

(xv)

(xv1)
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Children with autism or PDD who achieve normal functioning are
assumed to use family support services during participation in EIBIL.
Children who make moderate gains and those for whom minimal effects
are attained are assumed to use 18 years of family support services, to age
22 years.

During adulthood, those who achieve substantial improvements, but
not normal functioning, are assumed to use 18 years of Medicaid waiver
(or equivalent) services and 15 years of supported work services. During
adulthood. for adults for whom minimal effects are obtained, 80% are
assumed to use waiver services for 20 years, 20% are assumed to use
intensive community services for 23 years, and 40% are assumed to use
supported work services for 15 years. These utilization patterns are a
function of variations in individual service needs and potential delays
between requests for services and service enrollment associated with
waiting lists. With the possible exception of adults with whom intervention
has been minimally effective during the preschool years, the cost mixes used
are lower than those that are presently typical for intensive comprehensive
community services for adults with autism or PDD (e.g., ICF/MR and
ambulatory clinic services or equivalent levels of care).

Supported employment wages are estimated as comparable for individuals
with autism or PDD who achieve substantial or minimal gains, at 20% of
the median household annual income. It should be noted that although this
probably overestimates income (and thus offset of service costs) for people
with minimal benefits, it nonetheless reflects a single-person income level
that remains below current poverty level indicators, and a full-time employ-
ment (40-hour week) hourly rate of $3.24 hourly in the 1996 base year.
This analysis uses costs reported in several sources for the Commonwealth
of Pennsylvania. Annual regular education costs were $7,543 per year in
1996, special education $12,935, and intensive special education $28,806
(from Table 1). The initial annual cost of EIBI is set at $32.,820. To calcu-
late the cost—benefit of this intervention set at a higher level of $50,000,
readers may simply subtract $53,100 from inflated benefit totals and sub-
tract $51,540 from uninflated benefit totals.

Finally, in composite, the service costs and inflators used will tend to
underestimate cost slightly relative to current expenditure patterns, where-
as the earnings projected will tend to overestimate income slightly, pro-
viding a relatively conservative overall estimate of cost—benefit. All savings
shown, however, are net of the expense of providing EIBI.
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