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Abstract

Intensive Behavioural Intervention (IBI) describes behavioural therapies provided to
autistic children to overcome intellectual and functional disabilities. The high cost of
IBI has caused concern regarding access, and recently, several court cases have been
brought against provincial governments to increase funding for this intervention.

This economic evaluation assessed the costs and consequences of expanding an IBI
program from current coverage for one-third of children to all autistic children aged
two to five in Ontario, Canada. Data on the hours and costs of IBI, and costs of edu-
cational and respite services, were obtained from the government. Data on program
efficacy were obtained from the literature. These data were modelled to determine the
incremental cost savings and gains in dependency-free life years. Total savings from
expansion of the current program were $45,133,011 in 2003 Canadian dollars. Under
our model parameters, expansion of IBI to all eligible children represents a cost-sav-
ing policy whereby total costs of care for autistic individuals are lower and gains

in dependency-free life years are higher. Sensitivity analyses carried out to address
uncertainty and lack of good evidence for IBI efficacy and appropriate discount rates
yielded mixed results: expansion was not cost saving with discount rates of 5% or
higher and with lower IBI efficacy beyond a certain threshold. Further research on the
efficacy of IBI is recommended.

Résumé

Lintervention comportementale intensive (ICI) décrit les thérapies comportementales
fournies aux enfants autistes pour les aider A surmonter leurs déficiences intellectuelles
et fonctionnelles. Les cotits élevés de cette intervention ont soulevé des préoccupations
quant a 'accés et, récemment, plusieurs poursuites judiciaires ont été intentées contre
les gouvernements provinciaux en vue damener ces derniers 3 augmenter le finance-
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ment accordé 3 'ICI. Cette analyse économique visait a évaluer les cotits et les con-
séquences de l¢élargissement de la portée d'un programme d'ICI pour le rendre acces-
sible 4 tous les enfants autistes 4gés de deux a cing ans en Ontario, au Canada — au
lieu du tiers des enfants comme cest le cas actuellement. Les données sur les heures et
les cotits liés A I'ICI, ainsi que sur les cotits des services éducatifs et de reléve, ont été
obtenues auprés du gouvernement. Les données sur lefficacité du programme ont été
tirées de la littérature. Ces données ont été modelées afin de déterminer les économies
supplémentaires et les années de vie autonome gagnées. Lélargissement de la portée du
programme actuel a permis de réaliser des économies de 45 133 011 $ CAN en 2003.
Selon les paramétres de notre modele, étendre 'ICI 4 tous les enfants admissibles con-
stitue une mesure de réduction des dépenses en vertu de laquelle les cotits totaux des
soins fournis aux enfants autistes sont moins élevés et les gains d‘autonomie sont plus
élevés. Les analyses de sensibilité effectuées pour aborder l'incertitude et le manque

de données solides corroborant lefficacité de I'ICI et les rabais appropriés pour cette
derniére ont donné des résultats mixtes : [¢élargissement de la portée de 'ICI ne per-
met pas de réaliser des économies avec des rabais de 5 p. cent ou plus ou avec un seuil
dlefficacité en deca d'un certain niveau. Nous recommandons deffectuer des travaux de
recherche plus poussés sur 'ICI.

UTISM IS AN EARLY-ONSET DEVELOPMENTAL DISABILITY CHARACTER-

ized by impairments in social interaction, abnormal verbal and non-verbal

communication, repetitive, stereotyped behaviour and resistance to change
(Howlin 1998; American Psychiatric Association 1994). Most cases are diagnosed by
three years of age, with a male—female ratio of 3:1 (Ontario Ministry of Community,
Family and Children’s Services [MCFCS] 2000). The reported prevalence of autism
in Ontario almost doubled between 1996 and 1998, with the 1998 prevalence being
2.09 per 1,000 children aged five and younger (Ontario Health Insurance Program
[OHIP] 2000). The etiological cause of autism is believed to be dysfunction of the
right hemisphere of the brain, which is responsible for appropriate visual—spatial and
emotional interactions (Gillberg and Coleman 2000).

Intensive Behavioural Intervention (IBI) is the general term for behavioural
therapies provided to autistic children to overcome their intellectual and functional
disabilities. Several variants of IBI and non-IBI therapies have been reported, but
strong evidence is lacking regarding the effectiveness of many of these approaches. No
single form of behavioural intervention is appropriate for all individuals with autism
(Dawson and Ostetling 1997). IBI typically involves one-on-one training provided
by a therapist, in which children are trained to respond to environmental changes,
understand and use language and interact appropriately with others in social settings
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(Dawson and Osterling 1997). Positive reinforcement is used to internalize appropri-
ate behaviours. Success of IBI is believed to correspond to the intensity and duration
of the treatment — between 20 and 40 hours per week of one-on-one therapy, for a
minimum of two years, is generally believed to yield optimal results (MCFCS 2000;
Lovaas 1987). Beyond a minimum threshold of 20 hours per week, there is little
agreement in the peer-reviewed literature as to the exact number of hours required
to achieve the most favourable results (MCFCS 2000; Dawson and Osterling 1997;
Bassett et al. 2000; Sheinkopf and Sigel 1998; Smith 1999; Ludwig and Harstall
2001). Annual IBI costs range from $40,000 to $75,000 per child in 2003 Canadian
dollars, depending on the number of treatment hours provided and other factors,
including administrative costs and training (Ontario Ministry of Children’s Services
[MCS] and Ontario Ministry of Community and Social Services [MCSS] 2003;
Jacobson and Mulick 2000; Jacobson et al. 1998; Hildebrand 1999; Freeman 1997).

IBI outcomes are generally categorized by level of functioning, assessed at the end
of the intervention period. “Normal-functioning” individuals integrate into the com-
munity, receive schooling in mainstream classrooms and live independently as adults.
“Semi-dependent” and “very dependent” individuals make partial and minimal gains,
respectively, and continue to rely on social assistance throughout their lifetime (Lovaas
1987; Freeman 1997; Rutter 1996; Howlin 1997; Howlin et al. 2004). The most
optimistic estimates available in the literature suggest that without receiving any form
of intervention, as many as 25% of autistic individuals live normal lives, 25% are mod-
erately disabled and 50% are severely compromised (Freeman 1997). However, other
studies have reported lower rates of normalization without intervention (Rutter 1996;
Howlin 1997). Success rates of IBI and similar interventions vary.

A highly publicized and controversial study, conducted by Lovaas (1987), report-
ed a large proportion of children (up to 47%) achieving normal intellectual and edu-
cational functioning at the end of the intervention. However, Lovaas's primary study
and its follow-up (McEachin et al. 1993) have been criticized for their methodological
limitations, particularly, exclusion of the poorest-functioning 15% of referred subjects,
the non-random assignment of children to treatment groups and the statistically
significant difference in sex ratios between the treatment and control groups. These
limitations have led to concerns regarding the validity of Lovaas’s findings (Bassett et
al. 2000).

In Canada, funding for IBI varies across provinces, but most provincial govern-
ments offer some support for IBI to children diagnosed with autism up to a certain
age. As a result of high costs of treatment, several lawsuits have been launched by fam-
ilies of autistic children, rallying for increased government funding for IBIL. In most
cases, rulings have been favourable for the families, requiring governments to increase
funding for IBI. In contrast, the Supreme Court of Canada recently ruled favourably
in an appeal from the British Columbia government, denying increased funding for
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IBI on the grounds that the therapy did not constitute “medically necessary” care as
defined by the Canada Health Act.

In Ontario, the government currently funds up to three years of IBI for approxi-
mately a third of autistic children younger than six years of age (OHIP 2000; MCSS
2002). The Ontario government does not promote any particular form of IBL. It has
contracted with a private organization (Behaviour Institute, Hamilton) that delivers
training to regional service providers, who in turn are contracted through a competi-
tive tendering process. In its provincial program guidelines for IBI, the government
lists principles and teaching methods that regional providers are expected to follow,
which include, where appropriate, one-on-one training, task analysis, positive rein-
forcement and small-group instruction (MCFCS 2000). Eligibility for IBI, duration
and intensity of treatment are determined through formal assessment, with alloca-
tion of services geared towards children with more severe forms of autism (MCFCS
2000). Earlier this year, the Superior Court of Ontario ruled in favour of the plaintiffs
in a class-action lawsuit against the Ontario government, challenging the termination
of public funding for IBI at the age of six. The decision is currently being appealed.

The purpose of this study was to conduct a cost-effectiveness analysis to evaluate
the expansion of the IBI program to all autistic children in Ontario from two to five
years of age, commencing in 2003. We included costs incurred only by the government
and excluded all other costs, for example, those incurred by autistic individuals, their
families and employers. The government’s perspective was employed for the analysis
because it is highly relevant to ongoing legal and policy debates across the country. The
provision of IBI in this model was limited to children aged two to five because (1)

IBI is believed by many to be most effective when provided at an early age (MCFCS
2000); (2) currently, the Ontario government funds IBI only for children under the
age of six (MCS and MCSS 2003); and (3) previous economic analyses carried out in
other jurisdictions have limited IBI provision to children of similar ages (Jacobson et

al. 1998; Hildebrand 1999). Thus, the present model would facilitate comparisons.

Methods

Including costs incurred only by the government, we developed a model that reflects
the current public provision of autism services in Ontario. The prevalence of autism in
Ontario, or the cohort size for this study (n = 1,309), was calculated as the sum of the
number of children receiving IBI (n = 485), the number of children eligible but wait-
listed for IBI (n = 91) and the number of children waiting for an assessment, multi-
plied by the proportion of assessed children who have historically been deemed eligi-
ble for IBI (n = 952 x 0.77). The three comparison groups were (1) Status Quo provi-
sion, (2) Expansion of IBI services and (3) No Intervention. Status Quo was based on
the current provision of autism services by the provincial government, whereby 37% of
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children with autism aged two to five (n = 485) receive up to three years of IBI for 23
hours per week on average, while the remainder (n = 824) do not receive IBI. While
the majority of children currently eligible for IBI in Ontario receive it for less than
three years because of diagnostic delays and waiting lists, our study was based on the
assumption that all children eligible for these services would receive them for a fixed
three-year duration. Under Expansion, IBI was provided to all autistic children (n =
1,309) for three years at 23 hours per week. Under the third scenario, No Intervention,
IBI was not provided to any of the 1,309 children in the cohort. Although this sce-
nario represents an unlikely regression from the current situation in Ontario, it makes
our findings relevant for jurisdictions where IBI may not be currently publicly funded.

Efficacy rates

Under all three scenarios, children were categorized according to their levels of func-
tioning — normal, semi-dependent and very dependent — upon completion of IBI
until the age of 65 (Table 1) (Jacobson et al. 1998; Hildebrand 1999). Efficacy rates
for No Intervention, the cohort that received no IBI, were based on published litera-
ture (Freeman 1997; Howlin et al. 2004; Green et al. 2002). It was assumed that

25% attain normal functioning, 25% are semi-dependent and 50% are very dependent
without receiving IBI (Freeman 1997). The figures from Freeman (1997) are the most
optimistic reported in the literature; they match closely more recent estimates of adult
functioning by Howlin et al. (2004), which are slightly lower. Although many studies
report even lower rates of normalization (Rutter 1996; Howlin 1997), we selected the
highest published rates to investigate the cost-effectiveness of IBI from a best-case sce-
nario, thereby increasing the robustness of our model.

Because of ongoing controversy regarding the reported efficacy of Lovaas’s treat-
ment and other forms of behavioural intervention (Dawson and Ostetling 1997;
Bassett et al. 2000; Sheinkopf and Sigel 1998; Smith 1999; Ludwig and Harstall
2001; Green et al. 2002), we assigned IBI efficacy rates that were more conservative
than those reported for Lovaas’s intervention (1987) and its replications (McEachin
1993; Sallows and Graupner 2001). The efficacy rates for Expansion were assumed
to be 30% normal, 50% semi-dependent and 20% very dependent. Status Quo efficacy
was based on a weighted average of 824 children receiving no IBI (efficacy equivalent
to No Intervention) and 485 children receiving IBI (efficacy equivalent to Expansion)
for three years. The resultant efficacy rates for Status Quo were 26.9% normal, 34.3%
semi-dependent and 38.9% very dependent.

Cost Data Sources

All costs in the model were converted to 2003 Canadian dollars using growth in the
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consumer price index from the period when the underlying data were available, and
were estimated for individuals from age two to 65.

The Ontario Ministry of Children’s Services and Ontario Ministry of Community
and Social Services (2003) reported the annual cost of IBI as $75,670 per child aged
two to five, based on 23 hours per week of therapy. This figure represents the aggre-
gate cost of the IBI program incurred by the Ontario government and includes the
training costs of IBI therapists, contractual payments to service providers, and salaries,
benefits and overhead costs incurred by provincial civil servants. Average wage rates
from Statistics Canada’s Ontario Wage Survey (1999) were used to estimate costs for
government-funded respite services and speech and language therapy (BBB Autism
Support Network 2002). In all cases, costs were converted to 2003 dollars.

No autism-related costs were assumed for normal-functioning individuals after
the age of five; families of semi-dependent and very dependent individuals in both the
Status Quo and Expansion groups continued to receive respite services until 18 years of
age. All education costs were derived from Ontario Ministry of Education documents
(2000; 2001a,b,c). This ministry incurs two levels of special-education costs, Intensive
Support Amount 2 (ISA 2) and Intensive Support Amount 3 (ISA 3) for semi- and
very dependent individuals from five to 18 years of age.

Adult care costs for semi- and very dependent individuals were based on reports
prepared by the Auditor of Ontario (MCSS 2001). Costs for adult day programs
were obtained from Ontario Agencies Supporting Individuals with Special Needs
(OASIS 2000). Due to limited availability of data on housing and care of autis-
tic adults, 50% of semi-dependent individuals were assumed to live independently
and 50% in public residential facilities, while all very dependent individuals were
assumed to live in public residential facilities. Autistic adults are eligible for compen-
sation through the Ontario Disability Support Program (ODSP) (Canadian Legal
Information Institute 2004). ODSP benefits represent transfer payments rather than
costs related directly to autism; therefore, these monthly ODSP entitlements were
excluded from the model. The cost to government and other employers of administer-
ing assisted-employment programs for developmentally disabled adults was based on
current programs of Human Resources Development Canada (HRDC 1999, 2001).

While healthcare utilization might be related to the level of functioning ( Jarbrink
and Knapp 2001), we did not have access to such data; hence, the cost-effective-
ness analysis does not capture these healthcare costs. However, since utilization may
increase with the level of dependence, the potential cost savings identified in this study
would increase if healthcare utilization were included.

In projecting costs over the productive lifetime, a discount rate of 3.0% per annum
was applied to calculate present values (Drummond et al. 1997). In sensitivity analy-
ses, discount rates from 1.0% to 5.0% were used.
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TaBLE 1. Levels of functioning, efficacy rates, and dependency-free years
gained for No Intervention, Status Quo and Expansion

LEVEL OF

FUNCTIONING DESCRIPTION EFFICACY RATES

No Intervention Status Quo* Expansion

Normal Mainstream classroom 25% 26.9% 30%
education; independent
functioning; earn aver-
age Canadian high school
graduate income as adults

Semi-Dependent Special education; res- 25% 34.3% 50%
pite services; 50% live
independently as adults;
50% live in residential
facilities; participate in day
programs; earn assisted
employment income as
adults

Very Dependent Intensive special educa- 50% 38.9% 20%
tion; respite services;
100% live in residential
facilities as adults; par-
ticipate in day programs;
earn assisted employment
income as adults

Discounted Dependency-free years gained until 65 9.6 years I'1.2 years 14.0 years
years of aget
*Weighted average based on 485 children receiving IBI (efficacy: 30% normal, 50% semi-dependent, 20% very dependent) and 824

children receiving no IBI (efficacy: 25% normal, 25% semi-dependent, 50% very dependent)
FCalculated as a weighted average based on efficacy rates for each scenario, discounted at 3% per annum

QOutcomes

IBI outcomes were measured by the number of dependency-free years gained to age
65, where dependency was defined as the need for special education and other special
services comprising adult day programs, disability supports and assisted employment.
Normal-functioning individuals were not dependent after age five and, as a resul,
gained 60 dependency-free years. Very dependent individuals made minimal gains
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from IBI, remained dependent throughout life and gained zero dependency-free years.
Semi-dependent individuals continued to be partially dependent. Their outcome was
assumed to be the midpoint between normal and very dependent functioning out-
comes; they gained 30 dependency-free years. Estimated dependency-free years for the
study time horizon were discounted at 3.0% per annum. The discounted number of
dependency-free years gained under No Intervention, Status Quo and Expansion were
calculated as the weighted average of dependency-free years for normal, semi- and
very dependent individuals under each scenario (Table 1). The number of discounted
dependency-free years per person to age 65 was 9.6 years for No Intervention, 11.2
years for Status Quo and 14.0 years for Expansion.

Results of the analysis were expressed in terms of incremental cost savings in
present values (PVs) and gains in dependency-free years (also measured in PVs). The
incremental cost analyses compared Status Quo to No Intervention, Expansion to No
Intervention and Expansion to Status Quo.

Productivity costs incurred by semi- and very dependent individuals were
included in a sensitivity analysis to examine costs and benefits from a partial societal
perspective. Lost wages to age 65 were derived from sex-adjusted income estimates
from the 1996 and 2001 Canadian censuses (Statistics Canada 1996; 2001a,b,c)
and federal assisted-employment initiatives data (HRDC 1999, 2001). Potential
earnings for the normal-functioning group were assumed to be equivalent to the
sex-adjusted annual income of high school graduates. Semi-dependent incomes are
derived from the average earnings of workers in a supported employment initiative in
Newfoundland, adjusted for Ontario (HRDC 2001). Owing to lack of data, income
for very dependent individuals was assumed to be 60% of the semi-dependent income.
All earnings were converted to 2003 dollars. Sensitivity analyses performed also varied
IBI efficacy rates and discount rates to compensate for potential estimation uncertain-
ties and methodological controversies (Drummond et al. 1997). Additional sensitivity
analyses varied the cost of IBI, adult care costs and number of dependency-years, but
did not significantly affect the results presented.

Results

The annual cost during the intervention period (age two to five) for each autistic child
was $5,378 for No Intervention, $33,414 for Status Quo and $81,048 for Expansion
(Table 2). The annual cost during schooling (age five to 18) was $6,616 for normal,
$21,422 for semi-dependent and $38,672 for very dependent individuals. No costs
were incurred during adulthood for normal-functioning individuals. The annual

cost during adulthood (age 18 to 65) was $37,380 for semi-dependent adults and
$75,648 for very dependent adults. The average total discounted cost per individual,

based on a weighted average of normal, semi-dependent and very dependent costs
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over the study time horizon, was $1,014,315 for No Intervention, $995,074 for Status
Quo and $960,595 for Expansion. The cost of Status Quo was lower than the cost of

No Intervention, indicating that the present provision of IBI was preferable to provid-
ing no IBI at all. While significant costs were incurred under all scenarios, the cost of
Expansion was lowest, resulting in savings of $34,479 per individual over his or her
lifetime compared to Status Quo. Expansion of the current program to fund IBI for all
autistic children (n = 1,309) in Ontario younger than six years of age results in net cost
savings of $45,133,011 for the government. The greatest number of dependency-free
life years was gained under Expansion: 4.5 years per person compared to No Intervention
and 2.8 years per person compared to Status Quo. Expansion is the dominant strategy,
as it yields both a decrease in cost as well as gains in dependency-free years.

TABLE 2. Average costs per person of No Intervention, Status Quo and Expansion
and cost savings from pair-wise comparisons
NORMAL SEMI-DEPENDENT VERY DEPENDENT
PV OF PV OF PV OF
AGE RANGE COST ANNUAL TOTAL ANNUAL TOTAL  ANNUAL TOTAL
ITEM COST ($) COST COST ($) COST COST($)  COST
(2003 $) (2003 $) (2003 $)
IBI and
th
omner 5378 15,211 5378 15,211 5378 15211
costs: No
Intervention
OR
Intervention IBI and
Age (2-5) other costs: 33,414 94,516 33,414 94,516 33,414 94,516
Status quo*
OR
IBI and
other costs: 81,048 229,252 81,048 229,252 81,048 229,252
Expansion
. Education
Schooling .
and Respite 6,616 64,393 21,422 208,490 38,672 376,372
Age (5-18) .
Services
continued
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Day pro-
grams,
residential
Adulthood costs, and
(18-65) assisted
employ-
ment pro-

0 0 37,380 588,568 75,648 1,191,110

gram costs

No

Intervention

Status quo $ 158,909 $ 891,574 $ 1,661,998
Expansion $ 293,645 $ 1,026,310 $ 1,796,734

$ 79,604 $ 812,269 $ 1,582,693
Total cost

Average cost per individual (PV): $ 1,014,315
No Intervention t

Average cost per individual (PV): $ 995,074

Status quo F

Average cost per individual (PV): $ 960,595

Expansion **

Incremental cost savings per individual: $ 19,241
No Intervention = Status quo

Incremental cost savings per individual: $ 53,720
No Intervention —» Expansion
Incremental cost savings per individual:

34,479
Status quo —» Expansion $

Cost savings for cohort (n=1,309): $ 25,186,469
No Intervention —» Status quo
Cost savings for cohort (n=1,309): $70319.480
No Intervention —» Expansion

Cost savings for cohort (n=1,309):

Status quo —» Expansion $ 45,133,011

* Based on 485 individuals out of 1,309 receiving 1Bl and all 1,309 receiving respite services and speech and language therapy
T Based on a weighted average: 25% normal, 25% semi-dependent, 50% very dependent

F Based on a weighted average: 26.9% normal, 34.3% semi-dependent, 38.9% very dependent

** Based on a weighted average: 30% normal, 50% semi-dependent, 20% very dependent

Sensitivity analyses

The cost-effectiveness model was run with productivity costs to examine the eco-
nomic impact of IBI from a partial societal perspective. Inclusion of productivity costs
incurred by semi- and very dependent adults resulted in increased cost savings from
Expansion of $54,757 per person and $71,676,776 for the entire cohort compared to
Status Quo.
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TABLE 3. Results of sensitivity analysis varying the efficacy of IBI

DECREASED  BASELINE INCREASED

EFFICACY CASE EFFICACY
Normal 25.0% 30.0% 40.0%
Expansion Semi-dependent 50.0% 50.0% 50.0%
Very dependent 25.0% 20.0% 10.0%
Efficacy
t
rares Normal 25.0% 26.9% 30.6%
Status quo Semi-dependent 34.3% 34.3% 34.3%
Very dependent 40.7% 38.9% 35.2%
Incremental savings (cost) per individual: $ (13,493) $ 84,031 $ 128,433
Results Stf'itus quo —» Expansion -
Discounted dependency-free years gained: 2.0 years 2.8 years 4.4 years

Status quo —» Expansion

IBI efficacy was modified to accommodate controversy in the research literature
(Table 3). When the efficacy of IBI was increased to 40% of subjects who achieve nor-
mal functioning, 50% achieving semi-dependent functioning and 10% achieving very
dependent functioning, the cost savings from Expansion compared with Status Quo
increased to $128,433 per person. In contrast, under the assumption that IBI yielded
efficacy rates of 25% for normal functioning, 50% for semi-dependent functioning
and 25% for very dependent functioning, Expansion cost $13,493 more per person
compared to Status Quo and yielded gains of 2.0 dependency-free years per person.
Results of the sensitivity analyses suggest that a significant drop in treatment efficacy
from the base case scenario would be required in order to yield a net cost for achieving
dependency-free years in this population.

Varying the discount rate modified the present value of the cost savings. With a
discount rate of 1%, cost savings from Expansion were even greater than those real-
ized in the base case. Cost savings were not realized with a discount rate of 5%: it cost
$29,912 more per person to expand from Status Quo to Expansion, but gains of 1.8
dependency-free years per person were still realized under Expansion.

Discussion

The results demonstrate that expansion of the IBI program, which currently serves
485 children (Status Quo), to all 1,309 autistic children in Ontario (Expansion) would
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yield savings of $45,133,011 over the entire cohort’s lifetime (from two to 65 years of
age). Significant costs are incurred under both Status Quo and Expansion; however,
under Expansion, the government would spend $45 million less on autistic individuals
when compared with Status Quo.

The cost of expanding IBI to all autistic individuals is small (less than 10%
of total costs) compared to the significant cost of educating and supporting semi-
and very dependent individuals over their lifetime. The present value of total costs
incurred during intervention (ages two to five), including respite services and speech
and language therapy, is higher for Expansion ($229,252 per person) compared
with Status Quo ($94,516 per person). However, the larger intervention cost under
Expansion yields lower support costs during schooling and adulthood (ages five to 65)
compared to Status Quo. The primary reason for cost savings from expansion of IBI,
from No Intervention to Status Quo and from Status Quo to Expansion, is the change in
the distribution of functional dependence. Increased provision of IBI results in a shift
of individuals from the very dependent to semi-dependent category and, to a lesser
extent, from the semi-dependent to the normal-functioning group.

To guard against criticisms of previous economic evaluations (Marcus et al. 2000),
IBI efficacy rates in this study were deliberately conservative. The proportion of chil-
dren who attain normal functioning from IBI was set lower, and the proportion of
children who function normally without IBI was set higher, than the proportions
cited in the literature (Jacobson et al. 1998; Hildebrand 1999). As a result, cost sav-
ings realized under this model ($34,479 per individual for Expansion vs. Status Quo
and $53,720 per individual for Expansion vs. No Intervention) are lower than those
reported by previous studies (Jacobson et al. 1998; Hildebrand 1999). Lower nor-
malization rates under No Intervention and higher normalization rates from IBI would
yield more favourable results for expansion of the current IBI program in Ontario.

Although the costing data utilized in this study are specific to Ontario, our find-
ings may be generalized to inform health policy decisions in other jurisdictions. The
increased awareness of intensive behavioural intervention and its high program cost
have made the financing of IBI and its cost-effectiveness relevant concerns for gov-
ernments and other payer organizations. The grounding of our model parameters in
peer-reviewed research evidence and the scope of the sensitivity analyses make our
findings relevant for policy decision-makers.

Limitations

Several study limitations should be noted. First, only costs borne by the Ontario gov-
ernment were included in this economic evaluation; hence, costs borne by other pay-
ers, including autistic individuals, their families and employers, were not considered.
Inclusion of such cost items as opportunity costs, quality of life of families and unpaid
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caregiver expenses could potentially increase the savings realized under Expansion
(Curran et al. 2001; Jarbrink and Knapp 2001; Jarbrink et al. 2003). Second, expan-
sion of the IBI program may result in higher average costs per child in the short term
due to shortage of qualified IBI therapists in the province and the resulting increase
in their earnings. Third, this model assumed that all children initiated IBI at the age
of two. However, children may be diagnosed with autism at later ages. Because of age
restrictions currently enforced by the Ontario government, these children may not
receive IBI for the full three-year period. This contingency may affect the efficacy of
the treatment and the associated IBI costs incurred. Fourth, the 485 children cur-
rently receiving government-funded IBI in Ontario were assumed to be representative
of the entire cohort of autistic children. Fifth, while healthcare utilization might be
related to the level of functioning, we did not have access to such data and, hence, the
cost-effectiveness analysis does not include these costs. However, since utilization may
increase with the level of dependence, the cost savings identified in this study would
increase if healthcare utilization were included. Sixth, the provincial government
provided only aggregate costs for its entire IBI program, resulting in the very high
annual IBI therapy cost of $75,670 per child. This figure includes the operating costs
associated with the launch of the IBI program in Ontario, including a large training
component for new IBI therapists. As a result, costs per child are expected to decrease
in coming years as start-up costs diminish. Finally, every attempt was made to obtain
accurate costing information. However, in the absence of reliable estimates, costs from
other jurisdictions within Canada, and costs for developmentally disabled people in
general, were used to represent costs incurred for autistic individuals in Ontario.

Conclusion

This economic evaluation demonstrates positive outcomes from expansion of the cur-
rent IBI program offered by the Ontario government. In the absence of high-quality
evidence on the efficacy of IBI, but under reasonable assumptions, estimated cost sav-
ings in present-value terms associated with this expansion were $45 million for the
government, with potential improvement in the quality of life of autistic individuals
and their families because of increased dependency-free years gained under Expansion.
These cost savings and improvements in outcomes were largely maintained in the
sensitivity analyses. However, savings to government disappeared when the annual
discount rate of 5% was used or when IBI was assumed to be less effective than in the
base case scenario, with Expansion resulting in 25%, 50% and 25% of individuals in
normal, semi-dependent and very dependent categories (compared to 30%, 50% and
20% in the base case), respectively. Owing to uncertainty surrounding the efficacy of
IBI, further study in the area is recommended, perhaps in the form of a randomized,
controlled trial, to allow more definitive economic evaluations in the future.
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