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Abstract
This study examined predictors of psychiatric hospitalization among children with autism spectrum
disorders (ASD). Data were collected from 760 caregivers of children with ASD. Cox regression
was used to determine factors associated with hospitalization. Almost 11% were hospitalized. Youth
in single parent homes were more likely to be hospitalized (OR = 2.54), as were youth diagnosed at
a later age (OR = 1.10). Engaging in self-injurious behavior (OR = 2.14), aggressive behavior (OR
= 4.83), and being diagnosed with depression (OR = 2.48) or obsessive compulsive disorder (OR =
2.35) increased the odds of hospitalization. Risk for hospitalization increased with age and over time.
The results suggest early diagnosis and community-based interventions for aggressive and self-
injurious behaviors may reduce hospitalizations.
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Introduction
The goal of this study was to examine the frequency of psychiatric hospitalization among
children with autism spectrum disorders (ASD) and the risk of hospitalization associated with
their clinical and demographic characteristics. Children with ASD or other developmental
disabilities may be at greater risk for psychiatric hospitalization than children with other
disorders (Gallaher et al. 2002; Romansky et al. 2003; Saeed et al. 2003; Walsh et al. 1997).
Studies have found that a quarter of children with ASD served in community mental health
settings have been psychiatrically hospitalized (Mandell et al. 2005) and that children with
ASD have five times the Medicaid-reimbursed expenditures for inpatient psychiatric care of
children with mental retardation and 20 times that of children with other psychiatric diagnoses
(Croen et al. 2006; Mandell et al. 2006).

Aggressive and self-injurious behaviors, often present in children with ASD (Holden and
Gitlesen 2006; McCracken et al. 2004; Volkmar et al. 2004), may increase the risk of
hospitalization, as may a lack of appropriate community services. Clinicians often are
unfamiliar with relevant interventions (Heidgerken et al. 2005), there often are long waiting
lists for treatment programs (Levy et al. 2003), and education services, which comprise the
bulk of interventions delivered to children with ASD, vary in quality and intensity (Lord et al.
2005; Stahmer 2006). In addition, private insurance companies often exclude autism as a
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covered diagnosis or limit coverage of related services (Birenbaum et al. 1990; Krauss et al.
2003), which may ultimately lead to the need for more intensive and restrictive care. Given
this latter set of factors and the fact that few localities have decision rules governing care for
children with ASD (Stahmer and Mandell 2006), risk for hospitalization may vary depending
on the resources families bring to bear on the process of negotiating for services (Mandell et
al. 2005).

While hospitalization may be warranted in some cases (Green et al. 2001; Leichtman et al.
2001), its use may represent a failure to provide appropriate community-based care. Examining
factors associated with hospitalization may identify potential points of intervention that could
decrease the need for children with ASD to be hospitalized. As a first step in investigating this
issue, we examined characteristics associated with the risk for psychiatric hospitalization
among a large sample of children diagnosed with ASD.

Methods
Data Collection

The University of Pennsylvania Institutional Review Board approved this study. Survey data
were collected from June 21 through September 30, 2004 as part of a state-sponsored effort to
improve the quality of care for individuals with ASD in Pennsylvania. Participants were
recruited through mailings to 273 caregivers of individuals with autism who had indicated their
willingness to participate in this research; those receiving direct mailings were asked to share
information about how to obtain a copy of the survey with other caregivers. Autism provider
organizations (n = 137) were identified through state directories and were requested to
distribute a letter asking families to participate by contacting the research team for a copy of
the survey. The invitation letter described the project and provided a web address for
completing the survey over the Internet and a toll-free number to call to receive a paper copy,
which was mailed out accompanied by a postage-paid return envelope. Both the Internet and
paper versions of the survey again described the project and explained that all responses would
be confidential. Participants were asked to complete the survey for their oldest child with ASD.
Participants were given the opportunity to enter a drawing in which 40 people won cash prizes
of $50 each.

Survey Description
The survey included 92 questions designed to measure the quality and quantity of services
from the time concerns about development were first noted up to the present. It took an average
of 45 min to complete, depending on the age of the child. Questions about clinical and socio-
demographic characteristics also were included. The survey was developed through seven
focus groups with parents of children with ASD; it was pilot tested with 10 parents of children
with ASD ages 9–38 years, and subsequently altered for comprehensibility and content.

Sample
For this study the sample was limited to all 760 children between the ages of 5 and 21 years
with a diagnosis of autistic disorder, Asperger’s disorder or pervasive developmental delay-
not otherwise specified (PDD-NOS) for whom a survey was completed by parents. There were
1,027 returned surveys, 713 of which were obtained through the Internet; nine Internet surveys
contained little data and were deleted from the sample. Twenty percent of the survey subjects
were below 5 years and 4% were above 21 years of age. Children under 5 years were excluded
because of their low risk of hospitalization. Another 3% were diagnosed with Rett’s disorder
or childhood disintegrative disorder and were not included. Of the remaining sample, mothers
of children with ASD comprised 86%, fathers 7% and legal guardians 7% of survey
respondents. To determine the sample representativeness, their race and ethnicity was
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compared with those of the 5,200 children ages 5–21 in Pennsylvania who received autism-
related special education services in 2003. The two groups deviated by no more than 1% in
any ethnic category. Because children with ASD in Pennsylvania are eligible for Medicaid-
reimbursed services regardless of family income, the service use of the sample was compared
to Medicaid-reimbursed claims for ASD in Pennsylvania (data not shown). Eleven percent of
the sample experienced a psychiatric inpatient episode compared with 10% of Medicaid-
eligible youth of comparable ages; 46% had used a psychotropic medication compared with
44% in the claims.

Analyses
Frequencies and means with standard deviations as appropriate were calculated for all
variables, stratified on the presence of a psychiatric hospitalization. Because of the large
number of possible covariates, only those whose bivariate association with hospitalization was
significant at <0.25 were included in the adjusted model (Hosmer and Lemeshow 2001). Cox
proportional hazards models were used to determine the effect of covariates on hospitalization.
This method compared the risk of first hospitalization among subjects of the same age, using
time until first hospitalization as the outcome variable (Cox and Oakes 1984). This method
treats the study as a cohort study, with subjects contributing as much “time” to the analysis as
they are old. If they did not experience a hospitalization but were younger than 21 years when
the survey was completed, then they were “censored,” since it is only known that they did not
experience a hospitalization up to that point.

Adding age as a separate covariate, similar to adding year of birth, allowed for the determination
of birth cohort effects. Kaplan-Meier curves were used to determine unadjusted differences in
hospitalization risk among birth cohorts stratified based whether they were above or below the
sample’s sample age (10.2 years).

Results
Of the sample, 10.8% were hospitalized (8.7% if children less than 5 years of age are included
in the denominator). Table 1 displays the sample characteristics. Hospitalized youth were, on
average, older, more likely to be African American, and more likely to be adopted than non-
hospitalized youth. Caregivers of hospitalized youth were less likely to be living with a partner,
more likely to make less than $40,000 a year, and less likely to have graduated college.
Hospitalized youth were more likely than their peers to be diagnosed with autistic or Asperger’s
disorders and less likely to be diagnosed with PDD-NOS. They were more likely to display
self-injurious or aggressive behaviors, and less likely to display stereotypies. Hospitalized
youth were also more likely than non-hospitalized youth to have been diagnosed with a number
of other disorders, including ADHD (despite the fact that ASD precludes a diagnosis of
ADHD), depression, mental retardation and obsessive-compulsive disorder.

There was no difference between the groups regarding the age at which caregivers first
expressed concerns to a clinician; however, hospitalized youth received an ASD diagnosis an
average of 1.6 years later than non-hospitalized youth. Hospitalized youth were more likely to
use psychotropic medications and less likely to have used early intervention services.

Table 2 provides the result of the Cox regression predicting first hospitalization. Each year of
age was associated with a decrease in hospitalization risk (odds ratio [OR] = 0.81), which
should be interpreted as a decrease in the risk for hospitalization over time, rather than a
decrease in risk associated with older age. Youth living in single parent homes were more likely
to be hospitalized (OR = 2.54), as were youth who were diagnosed at a later age (OR = 1.10).
Youths diagnosed with PDD-NOS had less than half the odds (OR = 0.46) of being hospitalized
relative to youth with autistic disorder. Engaging in self-injurious behavior (OR = 2.14),
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aggressive behavior (OR = 4.83), being diagnosed with depression (OR = 2.48) or obsessive
compulsive disorder (OR = 2.35), or taking psychotropic medications (OR = 2.08) all increased
the odds of hospitalization.

Figure 1 displays the Kaplan-Meier plot of risk of hospitalization, stratified by the median split
in age. Children in the younger birth cohort (born between 1994 and 1999) had a greater risk
of hospitalization than children in the older cohort (1983–1994) at the same age. For example,
10-year olds in the younger birth cohort had an 11% probability of first hospitalization,
compared with 5% among 10-year olds in the older birth cohort. Unadjusted risk of first
hospitalization reached 37% among 21-year olds.

Discussion
In this community sample of children with ASD, 10.8% had at least one lifetime psychiatric
hospitalization. Self-injurious and aggressive behaviors independently predicted
hospitalization, as did having a diagnosis of depression or obsessive-compulsive disorder, or
using a psychotropic medication. These characteristics suggest a high level of clinical
complexity that may be difficult to address in the community, or conversely that the level of
care in the community is not able to address a disorder that is complex in its own right and
often is associated with co-morbidity. The fact that the later children were diagnosed, the more
likely they were to be hospitalized, could reflect the negative impact of lack of intervention on
child behavior and on parent skills for addressing behavior problems, since most early
intervention programs include both a child component and a parent training program to promote
generalization of the program to the home (Stahmer 2006; Stahmer and Ingersoll 2004). It
could also indicate that families with fewer resources to obtain appropriate care have fewer
resources to cope with the burden of care (Mandell et al. 2005).

Children of single parents were at increased risk for hospitalization, perhaps because these
families have fewer resources to obtain appropriate services for their children. For these
families, attending appointments or implementing home-based activities may come at the
sacrifice of a day’s pay. Alternatively, hospitalization may act as respite for highly distressed
families (Dossetor et al. 1993). In general, the demographic characteristics of the hospitalized
children and the fact that they were less likely to receive early intervention paint a picture of
the traditionally underserved families with fewer resources. The fact that being a single parent
remained significant in the adjusted model, while other socio-demographic characteristics did
not suggests the particular burden associated with this family arrangement and provides
evidence for the idea of hospitalization as respite for families when other supports are not
available.

An alarming finding is that the risk of hospitalization increased over time. Despite considerable
efforts over the past 20 years to reduce the use of psychiatric hospitalization because of the
associated costs and the value of keeping children in their communities (Center for Mental
Health Services 1999; Knitzer and Olson 1982), some groups of children may be increasingly
hospitalized. For example, while Harpaz-Rotem et al. found that while the percentage of
privately insured children who were psychiatrically hospitalized dropped from 0.36% in 1995
to 0.23% in 2000, the percentage of children with some diagnoses who were hospitalized went
up (Harpaz-Rotem et al. 2005). Changing diagnostic practices could account for these
differences. It also could be that as an increasing number of children are diagnosed with ASD,
the communities in which they are served are unprepared to meet their needs (Mandell and
Palmer 2005). A backlog in the availability of community-based services may result in more
children being hospitalized.
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A number of study limitations should be considered. Perhaps primary among them is the
validity of ASD diagnoses and reporting of related symptoms. All respondents indicated that
the diagnosis was made by a physician or psychologist. Studies have found good to excellent
reliability associated with the diagnosis of ASD by healthcare professionals (Fombonne et al.
2004; Hill et al. 2001; Mahoney et al. 1998). A related limitation is that data were collected
only on some symptoms associated with ASD. Our goal was to focus on those symptoms that
might differentiate subtypes of children with ASD. In the process, we may have missed
symptoms that are associated with hospitalization such as specific stereotypies, socialization
or communication deficits. A third limitation is the potential bias in survey respondents,
especially given the sampling method. Despite the similarities between the experiences and
ethnicity of survey respondents and children with ASD in Pennsylvania described in the
methods section, families motivated to complete this survey may have characteristics and
experiences different from those of non-responders. A fourth limitation is that caregivers were
asked to recall events that may have happened much earlier. Differential recall about, for
example, age of diagnosis or age of hospitalization may have biased the results. Finally, we
did not collect information on repeat hospitalizations, duration of hospital stays, placement in
residential facilities, which means that our outcome of interest can only be treated as
dichotomous. In addition, we collected no information on insurance, which may greatly affect
the risk of hospitalization.

Despite these limitations, there are important implications related to these findings. The results
suggest some potential points for intervention to reduce psychiatric hospitalization among
children with ASD. For example, especially for younger children, behavioral interventions
may reduce the aggressive and self-injurious behaviors that lead to hospitalization (Bodfish,
2004; Volkmar et al. 1999). Pharmacological treatments also have been developed to address
these behaviors (Hollander et al. 2003), but there are many concerns about long-term
consequences, especially in young children (Volkmar 2001).

There is a particular need for crisis intervention strategies that divert children with ASD from
hospitalization, similar to those that have been developed for children with other psychiatric
disorders (Henggeler et al. 2003). These regular (Jacobson and Mulick 2000) and crisis
(Sheidow et al. 2004) interventions are expensive and many communities have little
infrastructure to deliver them at the required intensity (Heidgerken et al. 2005; Stahmer
2006; Stahmer and Mandell 2006). Increased investment in these services, however, has the
potential to significantly reduce the need for more costly inpatient services.

The profile of hospitalized children and their families suggests the need for careful discharge
planning that includes a thorough family—as well as child—assessment to determine the root
causes. Interventions limited to addressing children’s clinical needs may not be as effective as
those that address family needs as well. Families with fewer resources, especially single-parent
families, require respite care, which reduces caregiver stress and improve family functioning
(Botuck and Winsberg 1991; Cowen and Reed 2002). Respite care often is in short supply
(McConkey and Adams 2000), however, and ironically, aggressive and self-injurious
behaviors often disqualify children from its use (McGill et al. 2006).

The finding that earlier diagnosis was associated with decreased hospitalization risk, combined
with the bivariate finding that hospitalized children were less likely to use early intervention
services, raises the possibility that early treatment may decrease the need for later, more costly
services. The association of hospitalization and age of diagnosis bordered on marginal
significance, and therefore bears replication before deriving too many implications from it;
however; an increasing number of studies suggest that earlier intervention results in better
outcomes (Lord and McGee 2001) and that gains in functioning associated with early treatment
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will result in cost savings to the family and the systems in which children with ASD are served
(Jacobson and Mulick 2000; Jacobson et al. 1998; Jarbrink and Knapp 2001).

Addressing issues related to hospitalization takes on particular urgency in light of the finding
that the risk of hospitalization is increasing over time. Future research should examine the role
of supportive healthcare services and supports, as well as insurance coverage for these services,
in reducing the risk of hospitalization among children with ASD.
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Fig. 1.
Kaplan-Meier curve showing the cumulative risk of hospitalization among children with autism
spectrum disorders (n = 939)
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Table 1

Characteristics of children ages 2–21 years diagnosed with autism spectrum disorders (n = 939)

Had hospitalization (n = 82) No hospitalization (n = 678) Sig.

Demographics

Age [years (SD)] 13.6 (3.7) 8.8 (4.1) <0.001

Male 85% 84% 0.875

African American 17% 8% 0.003

White 74% 84%

Other 9% 7%

Adopted 15% 4% <0.001

Live in a rural area 23% 21% 0.759

Live in a suburban area 55% 59%

Live in an urban area 22% 20%

Respondent not married/cohabitating 44% 17% <0.001

Household income < $40,000/year 45% 26% <0.001

$40,000–$79,000/year 27% 40%

> $80,000/year 28% 34%

Respondent education No high school diploma 6% 2% 0.028

High school graduate 45% 38%

College graduate 49% 60%

Clinical characteristics

Diagnosis Autistic disorder 43% 40% 0.017

Asperger’s disorder 35% 21%

PDD-NOS 22% 39%

Symptoms Self-injurious behavior 68% 38% <0.001

Aggressive to others 79% 46% <0.001

Severe language deficits 55% 69% 0.008

Sleep problems 57% 54% 0.315

Stereotypies 52% 64% 0.029

Other diagnoses received Attention deficit 56% 33% <0.001

Depression 27% 5% <0.001

Mental retardation 42% 19% <0.001

Obsessive compulsive 40% 12% <0.001

Seizures 11% 8% 0.411

Service experiences

Age of first expressed concern [years (SD)] 2.0 (1.9) 2.0 (1.6) 0.918

Age of diagnosis [years, (SD)] 6.2 (3.7) 4.2 (2.8) <0.001

Diagnosing clinician provided service information 43% 55% 0.031

Ever used psychotropic medications 73% 36% <0.001

Ever used applied behavior analysis 46% 52% 0.355

Ever used early intervention services 67% 87% <0.001
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Table 2

Cox regression predicting psychiatric hospitalization among children with autism spectrum disorders ages 5–21
years (n = 760)

Odds ratio 95% Confidence interval

Age (years) 0.81 0.73–0.90

Nonwhite 1.41 0.74–2.70

Adopted 1.85 0.85–4.02

Not married or cohabitating 2.54 1.32–4.88

Income $40,000–$79,000 0.93 0.46–1.87

Income ≥ $80,000 1.29 0.60–2.76

Asperger’s disorder 1.08 0.46–2.53

PDD-NOS 0.46 0.23–0.93

Age of diagnosis (years) 1.10 1.00–1.21

Self-injurious behavior 2.14 1.18–3.88

Aggressive towards others 4.83 2.24–10.42

Severe language deficits 0.92 0.45–1.90

Stereotypies 0.68 0.39–1.18

ADHD 1.03 0.59–1.80

Depression 2.48 1.33–4.63

Mental retardation 1.93 0.95–3.93

Obsessive compulsive disorder 2.35 1.39–3.96

Diagnosing clinician provided information 1.24 0.72–2.12

Ever used psychotropic medications 2.08 1.11–3.90

Ever used early intervention services 1.08 0.51–2.27
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