J Autism Dev Disord (2010) 40:342-351
DOI 10.1007/s10803-009-0878-1

ORIGINAL PAPER

Psychotropic Medication Use Among Children With Autism
Spectrum Disorders Enrolled in a National Registry, 2007-2008

Rebecca E. Rosenberg - David S. Mandell -
Janet E. Farmer - J. Kiely Law -
Alison R. Marvin - Paul A. Law

Published online: 6 October 2009
© Springer Science+Business Media, LLC 2009

Abstract Patterns of current psychotropic medication use
among 5,181 children with autism spectrum disorders
(ASD) enrolled in a Web-based registry were examined.
Overall, 35% used at least one psychotropic medication,
most commonly stimulants, neuroleptics, and/or antide-
pressants. Those who were uninsured or exclusively pri-
vately insured were less likely to use >3 medications than
were those insured by Medicaid. Psychiatrists and neurol-
ogists prescribed the majority of psychotropic medications.
In multivariate analysis, older age, presence of intellectual
disability or psychiatric comorbidity, and residing in a
poorer county or in the South or Midwest regions of the
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United States increased the odds of psychotropic medica-
tion use. Factors external to clinical presentation likely
affect odds of psychotropic medication use among children
with ASD.
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Introduction

The autism spectrum disorders (ASD) are a collection of
neuro-developmental disorders characterized by repetitive
behaviors and deficits in social interaction and communi-
cation. The ASD include autistic disorder (AD), pervasive
developmental disorder-not otherwise specified (PDD-
NOS), and Asperger disorder, usually referred to as
Asperger syndrome (AS) (American Psychiatric Associa-
tion 2000). Treatment of ASD often includes psychotropic
medications to address aggression, self-injurious behavior,
hyperactivity, anxiety, sleep problems, and other symptoms
common in children with these disorders (Bryson et al.
2003; Filipek et al. 2000; Myers et al. 2007; Witwer and
Lecavalier 2005). Although the US Food and Drug
Administration has indicated only one medication for use
in ASD treatment (risperidone), many other medications
are commonly prescribed (Filipek et al. 2000; Findling
2005; Myers et al. 2007; Posey et al. 2008; Tsai 1999;
Volkmar 2001).

Previous studies estimated that 30-60% of children with
ASD use at least one psychotropic medication, predomi-
nantly antidepressants, stimulants, or neuroleptics (includ-
ing newer antiepileptic medications) (Aman et al. 2005;
Green et al. 2006; Mandell et al. 2008; Martin et al. 1999;
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Oswald and Sonenklar 2007; Witwer and Lecavalier 2005).
Three mailed surveys of families in Ohio and North Car-
olina, conducted by one research group, found that higher
parental educational level was associated with prescription
drug use among individuals with ASD; no information on
insurance status was included (Aman et al. 2005; Lang-
worthy-Lam et al. 2002).

An international Web-based survey (Green et al. 2006)
examining current treatment of children with parent-
reported ASD found that those with more severe autistic
symptoms or AS were more likely than were children with
milder symptoms to use prescription medications, as were
older children. This study did not examine the effects of
demographic characteristics on medication use.

Using private-insurance claims (Oswald and Sonenklar
2007; Shimabukuro et al. 2008) and data from a nationally
representative sample (de Bildt et al. 2006), other research
found similar direct relationships among age, ASD sever-
ity, and prescription medication use. These studies and
others (Aman and Langworthy 2000; Martin et al. 1999;
Witwer and Lecavalier 2005) have not examined the roles
of demographic factors beyond age, sex, or type of ASD.

Using data from more than 60,000 Medicaid claimants,
Mandell et al. (2008) recently published the most detailed
examination to date of psychotropic medication use among
people younger than 21 years of age with ASD. They
found that age, presence of AS (as opposed to AD), pres-
ence of a comorbid psychiatric condition, and presence of a
higher degree of intellectual disability all were positively
correlated with psychotropic medication use.

In addition to reporting on these individual-level
demographic factors, this group found that medication use
was increased among White children and children living in
rural counties with a high percentage of White residents
(Mandell et al. 2008).

The generalizability of these findings may be limited,
however, because the sample included solely Medicaid-
enrolled children, a disproportionately poor and potentially
severely affected group, since children may also qualify for
Medicaid based on disability, regardless of family income.

Our goals in this analysis are threefold. We first sought
to confirm Mandell et al.’s findings regarding factors
influencing psychotropic medication use and comparative
prevalence in a unique national dataset, the Interactive
Autism Network (IAN), which includes children of varying
insurance status. This voluntary, open enrollment national
online ASD registry continually collects data from families
with affected children, and more recently from adults with
ASD. Therefore, the AN is able to elicit longitudinal
information about community-level psychotropic medica-
tion use from across the United States.

This cost-efficient, convenient method of acquiring data
has encouraged parents of more than 10,000 individuals

with ASD to complete questionnaires on both probands and
family members, providing natural history and demo-
graphic data along with autism screen results. Internet-
mediated research is becoming an increasingly important
tool for investigators (Best and Krueger 2004; Hewson
et al. 2003) and already has helped to advance knowledge
in Rett syndrome (Bebbington et al. 2008).

Our second aim was to test the hypothesis that insurance
status—in addition to the demographic variables previ-
ously associated with medication use—affects use of pre-
scription medications in ASD. The literature in this area is
contradictory. For example, Chen and Chang (2002) found
that compared with publicly or privately insured children,
those without any insurance had lower likelihood of pre-
scription medication use; yet, Martin et al.(2002) reported
that psychotropic medication use was much higher in
Medicaid-enrolled versus privately insured groups. Related
studies have not examined or reported the potential role of
insurance status in determining psychotropic medication
use (Aman et al. 2005; de Bildt et al. 2006; Green et al.
2006; Witwer and Lecavalier 2005).

Our third goal was to investigate prescribing trends by
medical specialty for children with ASD, given limited if
any research in this area. The management of mental and
behavioral health has become a larger part of pediatric
primary care, most noticeably with the evaluation and
treatment of attention-deficit hyperactivity disorder/atten-
tion deficit disorder (ADHD/ADD) (Hoagwood et al.
2000). It is likely that the medication management of other
psychiatric and developmental conditions also will be
shared among different specialists.

Method
Data Source and Sample

The IAN is an Internet-based research database begun in
April 2007. More than 28,000 individuals residing in the
United States are participating, with more than 10,000
children with an ASD enrolled, along with 20,000 of
their immediate family members. All data are voluntarily
submitted by families. The database is continuously
updated and recruitment is ongoing; IAN is an open
resource with de-identified data made available to other
research groups. The current analysis was conducted
using data entered as of October 20, 2008, for consented
participants 18 years of age or younger who had com-
pleted the primary history questionnaire and listed their
current treatments (N = 5,181). We excluded children
with childhood disintegrative disorder (n = 5); Rett
syndrome is an exclusion criterion for registering with
IAN.
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All survey data were entered by parents and maintained
in the Internet Mediated Research System©, or IMRS
(MDLogix, Baltimore). Electronic consent was elicited
from participating families under the auspices of the
Johns Hopkins Medicine Institutional Review Board
(#NA_00002750).

TAN Questionnaires

The TAN Project data collection consists of multiple topic-
specific questionnaires authored by the IAN Research team
in collaboration with other researchers. Survey questions
are available at http://www.iancommunity.org/cs/ian_
research_questions/ian_research_questions. All families
complete an initial registration and then are invited to
complete several other questionnaires, including a profile on
each affected child and a list of treatments that the
child currently receives. Families then complete a separate
questionnaire for each listed treatment including informa-
tion on insurance coverage. Once registered, families
receive reminders every 2 weeks to complete outstanding
questionnaires. These surveys were developed by IAN staff
in collaboration with members of the IAN Science Advisory
Committee, piloted with families, and revised as needed.

Families report the child’s primary ASD diagnosis and
also are requested to complete the Social Communication
Questionnaire (SCQ), a widely used, validated (Berument
et al. 1999) autism screening tool consisting of 40 items
based on the American Psychiatric Association’s Diag-
nostic and Statistical Manual of Mental Disorders (text
revision) (American Psychiatric Association 2000) criteria
for ASD and the Autism Diagnostic Interview-Revised
(Western Psychological Services, Los Angeles). A ¢ score
of 15 or higher (12 if the child has a sibling with ASD) is
highly suggestive of ASD. The SCQ Lifetime version has
been offered to all IAN participants, aged 2 to 18 years,
since April 2007. Parents also were given screening ques-
tions before completing the form to ensure that the child’s
mental age was >2 years.

Specific psychotropic medications and other variables
included in this study are described in Table 1. Anticon-
vulsants are used both for seizure control and as mood
stabilizers, but we were unable to determine the reason for
using a particular medication so these drugs were com-
bined into one category. Although atomoxetine is techni-
cally not a stimulant as defined by the National Hospital
Association Formulary, we combined this medication with
the Stimulant category since the predominant use is for
ADHD/ADD symptoms.

Families do not supply overall insurance status in the
IAN survey. Therefore, to examine the effects of type of
insurance on psychotropic medication use, we examined
data from all subjects who reported use of at least one
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psychotropic medication and who reported payer infor-
mation about that medication.

Data Analysis

Analysis was conducted using STATA 9.2 (College Sta-
tion, TX). To estimate bivariate associations between each
independent variable and any psychotropic medication use,
we used a random-effects logistic regression model (xtlo-
git) to adjust for clustering at the state level. For insurance
status, data were provided by medication rather than at the
patient level. When participants with more than one psy-
chotropic medication reported more than one type of payer
arrangement, the modal insurance status was used. For the
insurance analysis only, we dropped those participants who
had a tie for mode (n = 67 medications, n = 32 partici-
pants) and those who chose “Don’t Know.” To examine
differences among prescribers, chi-square analysis with
Fisher exact test was used.

For the final adjusted logistic regression multivariate
model, all statistically significant (p < .05) parameters
identified using bivariate analysis were included along with
previously identified a priori covariates (race, gender,
current ASD diagnosis, age), again using random effects to
adjust for clustering at the state level for psychotropic
medication use as the dependent variable.

Results

A total of 5,181 children in our sample had complete child
and treatment information from April 2007 through Octo-
ber 20, 2008. The sample was predominantly 6-11 years
of age (49%), was mostly male (83%), and often reported
psychiatric comorbidities (39% with >1 comorbidity). Of
all eligible participants, 94% had positive SCQ screens.
Demographics and other general characteristics of the
study sample are provided in Table 2.

Overall, 35.3% of subjects used at least one psychotro-
pic medication at the time of survey completion (see
Table 2). Nearly 10% reported concurrent use of medica-
tions in three or more major classes. The most common
psychotropic medications were stimulants, neuroleptics,
and antidepressants. Less than 2% of participants reported
using anxiolytics (n =75, 1.5%), sedatives (n = 18,
0.2%), or other (naltrexone, n = 16, 0.3%; naloxone,
n==6, 0.1%); therefore, these medications were not
included in the tables as distinct categories.

Older children were more likely to use medication than
were their younger counterparts, as were those with AS,
one or more psychiatric comorbidities, or intellectual dis-
ability. White and African American participants reported
similar percentages of psychotropic medication use.
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Table 1 Variables used in
analysis
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Category Variables
Demographic information® Age
Race

Primary ASD diagnosis®

Intellectual level®

Treatment coverage by insurance®

Modified psychotropic medication classes
(American Society of Health System
Pharmacists 2006)

Urbanicity (National Center for Health
Statistics 2006)"

County characteristics(US Census
Bureau 2008)b

Black/African American

White

Asian/Asian American

American Indian/Native American
Native Hawaiian/Pacific Islander
Other

Maternal highest educational level
Autism or autistic disorder
Asperger syndrome

Pervasive developmental disorder-not otherwise specified
(PDD-NOS)

Childhood disintegrative disorder (CDD)

Pervasive developmental disorder (PDD) (choose only if
none of the above apply)

Autism spectrum disorder (ASD) (choose only if none
of the above apply)

Intellectual disability/mental retardation present if parent
reported either:

(a) diagnosis of “mental retardation”
(b) 1Q score <70
None
Private insurance only
Medicaid only
Both private and Medicaid
Don’t know
Neuroleptic
Antidepressant
Stimulant/atomoxetine
Mood stabilizer/anticonvulsant
Alpha-adrenergic agonist
(Anxiolytic)
(Sedative)

National Center for Health Statistics categories

Median income, quartiles
Percentage of white residents, quartiles

Regions Midwest: IN, IA, IL, KS, MI, MN, MO, ND, NE, OH, SD,

? Data extracted from WI
interactive autism network Northeast: CT, DE, MA, MD, ME, NH, NY, NJ, PA, RI, VT
database on October 18, 2008, South: AL, AR, DC, FL, GA, KY, LA, MS, OK, TN, TX,
based on survey responses NG, SC, VA, WV
b . .. .

Linked to participants using West: AK, AZ, CA, CO, HI, ID, MT, NM, NV, OR, UT,
federal information processing WA. WY
standard (FIPS) codes
Hispanic participants were less likely to use any psycho- Among those children using a psychotropic medica-
tropic medication. Increased maternal educational level tion with analyzable data (n = 1,575), those with no
was not a significant factor for overall psychotropic med-  reported insurance coverage were significantly less likely
ication use but was negatively associated with alpha ago-  to be on more than two medications than were those
nist use. with private insurance, Medicaid, or a combination of
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Table 2 Psychotropic medication use among children with autism spectrum disorders (ASD) (n = 5,181)

Patient/family Any psychotropic >3 concurrent Psychotropic medication class, % reporting use
characteristics medication®, % psychotropics®, %

Stimulant®  Neuroleptic ~ Antidepressant ~Anticonvulsant/  Alpha
mood stabilizer agonist

Total (n = 5,181) 353 9.0 154 15.0 13.6 6.6 7.7
Gender
Female (n = 881) 36.2 7.8 11.9 14.2 154 9.1 7.8
Male (n = 4,301) 35.1 7.8 16.2 15.2 13.2 6.1 7.7
Age, years*
0-2 (n =51) 0 0 0 0 0 0 0
3-5 (n = 1,414) 10.7 .6 1.8 35 2.5 2.1 33
6-11 (n = 2,675) 38.7 6.8 16.7 14.7 12.3 5.9 8.2
12-17 (n = 1,041) 67.3 20.7 314 321 325 15.0 12.7
Race*
Black/African-American 39.7 12.7 17.4 21.2 12.2 9.0 11.1
(n = 190)
Asian/Asian-American 28.8 3.6 8.9 12.6 9.0 3.6 3.6
(n=113)
AI/AN (n = 82) 48.8 11.0 21.7 18.3 19.5 11.0 9.8
NH/PI (n = 24) 20.8 0 4.2 8.3 8.3 0 8.3
White (n = 4,766) 35.3 79 13.8 14.9 13.8 7.0 7.6
Other (n = 217) 271 6.6 15.4 12.2 9.4 42 6.1
Ethnicity*
Hispanic (n = 399) 27.3 6.1 10.8 11.9 9.3 53 53
Not Hispanic 36.5 9.2 15.8 15.6 14.2 7.0 7.9
(n = 4,785)
ASD Diagnosis*
Autism (n = 2,440) 30.7 6.0 36.9 15.2 9.8 7.4 7.0
PDD-NOS (n = 1,229) 31.2 8.9 154 10.5 12.2 73 7.4
Asperger (n = 853) 59.3 17.8 36.9 232 28.5 5.0 10.2
Other (n = 659) 30.0 8.8 11.1 12.3 10.6 4.6 7.4
Comorbidities*
None (n = 3,143) 13.3 1.4 24 6.3 4.5 1.2 3.1
Seizure disorder 71.4 222 18.6 25.8 19.7 49.4 13.9
(n = 360)
Bipolar disorder 94.2 50.9 35.8 66.5 41.0 532 243
(n=173)
Depression (n = 351) 82.6 34.6 42.7 422 52.1 20.1 13.1
Anxiety (n = 949) 77.1 24.6 344 355 44.4 14.4 16.5
ADHD/ADD 72.9 21.5 48.1 29.6 279 11.4 16.2
(n = 1,438)
Intellectual disability*
ID by report/IQ 493 15.4 18.1 24.7 17.9 12.6 13.0
(n = 1,084)
No ID by report and 1Q 31.8 6.5 14.8 12.7 12.5 12.0 6.3
(n = 4,084)
Mother educational level (n = 4,903)
<High school (n = 578) 37.5 8.7 14.9 20.1 11.5 7.7 10.3
>High school (n = 4,325) 354 7.9 159 14.6 14.2 6.7 7.5
Insurance coverage of participants using at least one psychotropic medication (n = 1,575)*°
None n =65 10.8 27.7 21.5 10.8 .0 27.7
Private n =939 21.3 339 23.8 21.3 1.6 28.7
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Table 2 continued
Patient/family Any psychotropic >3 concurrent Psychotropic medication class, % reporting use
characteristics medication®, % psychotropics®, % - o - - -
Stimulant” Neuroleptic Antidepressant Anticonvulsant/  Alpha
mood stabilizer agonist
Medicaid n =317 28.7 21.5 18.0 28.7 2.8 22.7
Private + Medicaid n =254 25.2 21.3 18.5 252 1.2 18.1

AI/AN American Indian/Alaskan Native, NH/PI Native Hawaiian/Pacific Islander, PDD-NOS pervasive developmental disorder-not otherwise
specified, ADHD/ADD attention-deficit/hyperactivity disorder/attention-deficit disorder, /D intellectual disability

* Statistically significant differences for any psychotropic medication use at p < .01 based on random-effects model to account for clustering by

state

 Totals include those using anxiolytics, sedatives, or other psychotropic medications (<2% of participants)

® Includes atomoxetine

¢ For those reporting >1 psychotropic medication; see “Method”

insurance types (10.8% vs. 21.3%, 28.7%, or 25.2%,
respectively).

Overall, among all medications prescribed (n = 2,624),
most were prescribed by a psychiatrist (48.9%) or neurol-
ogist (20.3%), and less often by a developmental pedia-
trician (11.9%) or general pediatrician (10.5%). See
supplemental Web Table.

Among those using at least two psychotropic medica-
tions (n = 367), 73% had only one type of prescriber; 25%
had two types of prescribers and 2% reported three types of
prescribers (data not shown). Those with multiple pre-
scribers often had a psychiatrist (79.6%) or neurologist
(62.1%) as a co-prescriber.

As shown in Table 3, use of psychotropic medication
was associated with geographic characteristics. Compared
with participants in less urban areas, those in large
metropolitan areas were less likely to be on any psycho-
tropic medication. Psychotropic medication use was least
common in the West (27.9%) and Northeast (33.9%),
which include a higher proportion of urban populations
than the South and Midwest. Those living in counties with
the lowest and the highest median incomes were less likely
than other participants to report psychotropic medication
use (34.8, 33.7% vs. 39.2, 39.8%). In the least affluent
counties, participants more often reported using neurolep-
tics (19.0%) and alpha agonists (11.9%) than did those in
other counties. Use of alpha agonists was more common
in the South (10.1%). There was a positive correlation
between psychotropic medication use and percentage of
White county residents.

Table 4 shows that the adjusted odds of psychotropic
medication use were predominantly determined by age,
type of ASD, presence of intellectual disability or a psy-
chiatric comorbidity, and relative county wealth and geo-
graphic region. Participants in the wealthiest counties were
0.70 as likely as those in the poorest counties to report
psychotropic medication use (95% CI, 0.52, 0.94, p < .02).
Compared with those in the South and Midwest,

participants in the Northeast (OR 0.79, 95% CI, 0.63, 0.98)
and West (OR 0.60, 95% CI, 0.42, 0.78) were significantly
less likely (p < .05) to report any psychotropic medication
use.

Discussion

By comparing data from families of more than 5,000
children with ASD, we confirmed and identified important
factors affecting likelihood of psychotropic medication use,
including individual, demographic, geographic, insurance
status, and prescriber.

In our national online registry of children with ASD
younger than 18 years of age, we confirmed earlier studies
of parent-reported data showing that stimulants, neurolep-
tics, and antidepressants are the most commonly used
psychotropic medications; alpha agonists also account for a
sizable proportion of use (Myers et al. 2007). Non-benzo-
diazepine sedatives and opioid-receptor antagonists were
not as popular. Use of all these medications merits further
study given their widespread popularity, since many have
not been extensively tested on the pediatric population,
particularly not as part of a multiple-medication plan.

However, some of our findings about individual factors
associated with medication use were different from those in
previous reports. We expected that children with AS would
be more likely to use psychotropic medications than would
other children, based on other reports (Mandell et al. 2008;
Martin et al. 1999); but in adjusted analysis, they did
not have a higher likelihood than those with other ASD.
One possible reason is that we were able to discriminate
between AS and PDD-NOS, which was not possible in the
Mandell study. More likely, our inclusion of seizure dis-
order and intellectual disability as independent covariates
diminished the difference in psychotropic medication use
among different ASD diagnoses. Further research that
combines information about genetic and phenotypic
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Table 3 Psychotropic medication use among children with ASD according to regional characteristics

Geographic characteristics
medication®, %

Any psychotropic >3 concurrent
psychotropics®, %

Psychotropic medication class, % reporting use

Stimulant® Neuroleptic Anti- Anticonvulsant/  Alpha
depressant mood stabilizer agonist

Urbanicity*
Large central metropolitan (n = 795) 32.7 6.9
Large fringe metropolitan (n = 1,727) 33.6 6.8
Medium metropolitan (n = 854) 38.2 8.7
Small metropolitan (n = 486) 39.7 10.1
Micropolitan (n = 394) 439 11.1
Rural (n = 188) 37.2 9.6
County median income*
First quartile (lowest) (n = 135) 34.8 11.9
Second quartile (n = 380) 39.2 8.2
Third quartile (n = 977) 39.8 9.6
Fourth quartile (n = 3,689) 33.7 7.2
County percentage white*
First quartile (least White) (n = 1,838) 33.7 7.1
Second quartile (n = 2,081) 34.7 7.9
Third quartile (n = 949) 37.1 9.3
Fourth quartile (n = 313) 42.8 8.3
Census region*
Northeast 33.9 6.8
South 39.3 9.5
Midwest 39.4 8.8
West 279 6.7

13.8 12.2 12.2 5.8 73
14.4 133 13.1 6.0 6.4
14.3 17.8 13.9 8.8 8.9
20.8 16.3 16.9 5.8 8.4
19.8 18.5 18.3 6.1 11.4
16.3 19.7 15.4 59 11.7
19.0 18.5 17.0 59 11.9
16.6 15.8 12.4 7.1 10.3
12.7 18.2 15.1 6.1 9.2
13.4 14.0 13.2 6.8 6.9
14.1 14.1 12.7 6.8 7.0
15.2 14.4 13.8 6.3 75
15.7 16.7 14.0 6.7 9.6
16.9 19.5 15.7 7.4 7.4
13.9 13.8 13.1 6.9 6.1
18.6 15.4 15.6 6.6 10.1
17.6 18.5 16.0 7.0 7.9
10.0 13.1 9.0 6.6 6.7

* Statistically significant differences at p < .01 within variable for use of any psychotropic medication based on random-effects model to account

for clustering by state

* Totals include those using anxiolytics, sedatives, or other psychotropic medications (<2% of participants)

® Stimulant category includes atomoxetine

differences in ASD is urgently needed for dissecting
homogeneous categories in presentation and subsequently
maximizing medication effectiveness.

Unlike previous ASD studies, we did not find that a
child’s race or ethnicity affected the odds of psychotropic
medication use in multivariate analysis (Mandell et al.
2008). One explanation for our finding is that there is
selection bias in our self-referred sample that is not present
in administrative data. Regardless of ethnicity, families that
participate in projects like the IAN may share some simi-
larities in factors associated with treatment use.

We, like Mandell et al., found a correlation between
psychotropic medication use and geographic characteris-
tics. Increased medication use in poorer areas may reflect
that these children have less access to behavioral and
educational supports and thus use more pharmaceutical
interventions, as others have found in more rural areas
(Farmer et al. 2009). Although urbanicity itself was not
significant in the multivariate analysis, regions with pro-
portionally more urban populations (Northeast, West) were
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less likely to use psychotropic medications. This disparity
suggests that care, like ASD identification (Mandell and
Palmer 2005), is subject to regional differences reflecting
differential access to specialty health care and/or lack of
consistent guidelines for pharmaceutical management of
ASD.

In this registry, prevalence of psychotropic medication
use was 35%, consistent with other smaller, community-
based studies (Aman et al. 2005; de Bildt et al. 2006; Green
et al. 2006; Martin et al. 1999; Witwer and Lecavalier
2005) but considerably lower than the 56% found by
Mandell et al. (2008). This discrepancy is not unexpected,
since Mandell et al. relied on a sample of Medicaid-
enrolled children, which likely included a greater propor-
tion of children with severe impairments than did our
sample (Martin et al. 2002; Safer et al. 2004; Zito et al.
2005). We found some support for this theory in our data:
Among those using psychotropic medications in our study,
participants with any Medicaid coverage were more likely
than exclusively privately insured or uninsured participants
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Table 4 Bivariate (unadjusted)
and multivariate (adjusted)
logistic regression predicting
psychotropic medication use
among children with ASD, aged
3-17 (n = 5,130), clustered by
state

OR odds ratio, ASD autism
spectrum disorder, PDD-NOS
pervasive developmental
disorder-not otherwise
specified, ADHD/ADD
attention-deficit/hyperactivity
disorder/attention-deficit
disorder

? See Table 1 for definitions

to use multiple medications. Another explanation for the
variation is that Medicaid plans tend to have generous
formularies (Olfson et al. 2006); coverage for nonphar-
maceutical interventions may be less extensive, perhaps
indirectly encouraging providers to rely more on medica-
tions, given limited resources for other options. These

Parameter

Unadjusted OR (95% CI)

Multivariate OR

OR (95% CI)

p value

Participant characteristics

Female (ref = male)

Age group, in years (ref = 3-5 years)

6-11 years
12-17 years
Race (ref = White)
Black
Asian/Asian American
Other
Ethnicity (ref = non-Hispanic)
ASD (ref = autism)
PDD-NOS
Asperger
Other
Intellectual disability (ref = none)
Comorbidities
No comorbidity (ref any)
Seizure disorder
Bipolar disorder
Depression
Anxiety
ADHD/ADD
Geographic characteristics
Urbanicity (ref = metropolitan)*
Large fringe metro
Medium metro
Small metro
Micropolitan
Rural

0.96 (0.82, 1.1)

4.93 (4.08, 5.95)

17.75 (14.30, 22.02)

1.45 (1.02, 2.08)
0.97 (.57, 1.63)
0.83 (.62, 1.12)
0.66 (.52,0.84)

0.9 (0.8, 1.1)
3.3 (2.8, 3.8)
1.0 (9, 1.2)
2.0 (1.75, 2.30)

0.06 (0.05, 0.07)
5.2 (4.11, 6.62)
30.4 (16.4, 56.3)
10.4 (7.8, 13.7)

9.4 (79, 11.1)

10.22 (8.88, 11.78)

1.02 (0.86, 1.21)
1.24 (1.03, 1.49)
1.29 (1.03, 1.62)
1.56 (1.25, 2.01)
1.04 (.75, 1.43)

County median income (ref = lowest quartile)®

Second quartile
Third quartile
Fourth quartile

0.94 (0.80, 1.11)
0.79 (0.66, 0.93)
0.72 (0.60, 0.86)

County percentage white (ref = least white)*

Second quartile
Third quartile
Fourth quartile
Census region (ref = midwest)®
Northeast
South
West

.99 (.83, 1.18)
1.08 (.90, 1.29)
1.20 (1.00, 1.45)

0.80 (0.63, 1.00)
1.07 (0.85, 1.34)
0.62 (.48,0.81)

1.0 (0.81, 1.21)

2.4 (1.97, 3.00)
4.4 (3.43,5.76)

1.2 (0.78, 1.96)
1.2 (0.65, 2.32)
1.0 (0.68, 1.53)
8 (0.60, 1.12)

1.0 (0.77, 1.25)
1.1 (0.85, 1.33)
0.8 (0.67, 0.99)
1.3 (1.05, 1.52)

0.3 (0.19, 0.35)
2.0 (1.47, 2.81)
5.4 (2.81, 10.17)
1.4 (0.98, 1.92)
1.9 (1.50, 2.39)
2.0 (1.56, 2.63)

1.08 (0.83, 1.40)
1.09 (0.84, 1.41)
1.04 (0.76, 1.43)
1.33 (0.92, 1.90)
0.78 (0.50, 1.25)

0.92 (0.74, 1.15)
0.87 (0.68, 1.11)
0.70 (0.52, 0.94)

1.08 (0.86, 1.36)
0.87 (0.68, 1.11)
0.97 (0.75, 1.27)

0.79 (0.63, 0.98)
0.96 (0.76, 1.20)
0.60 (0.47, 0.78)

.899

.000
.000

.362
.530
924
597

.770
.607
.035
.012

.000
.000
.000
.062
.000
.000

.615
517
815
112
293

468
261
.018

527
271
.837

.033
.699
.000

intriguing differences strongly support further population-
based research to determine how insurance status inde-
pendently predicts use of medication.

Another important influence in psychotropic medication
use may be prescriber patterns. As ASD diagnoses increase
but availability of pediatric specialists remains a limited
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commodity, both primary care physicians and specialists
will need to identify and then match a child’s phenotype to
evidence-based, standardized medical and behavioral
interventions to reduce adverse effects and improve out-
come (Myers et al. 2007; Williams et al. 2004).

Limitations

Although this is the largest report of psychotropic-medi-
cation-use patterns in ASD among varied insurance sta-
tuses, there are some limitations to reliability and accuracy.

First, our data are provided by Web-based parent-report,
so diagnoses and treatment use are not validated. However,
current research supports Web-based surveys on medical
information as a reliable means of data collection (Gosling
et al. 2004). For example, we found that >95% of partic-
ipants screened positive on SCQ screens, lending valida-
tion to at least one parameter, ASD status. Although other
studies have relied on medical claims data, these data are
supplied by parents who administer the medications, and
may better reflect actual use.

Another concern is selection bias, common to other
community- and clinic-based studies, toward families with
higher socioeconomic status (SES) and with Internet
access. Given that nearly 80% of adults aged 18-50 years
use the Internet (Jones and Fox 2009), the “digital divide”
may not be as important a factor influencing research
participation as maternal education (our proxy for SES)
and other biases, such as willingness to participate in
nonreimbursed medical research and prioritizing leisure
time to do so, and trust in the biomedical establishment.
These biases are likely distributed throughout the registry,
which is arguably an improvement on existing parent- and
clinic-based research because of the flexibility of Internet
participation. Our conclusions are therefore limited to a
comparison of these participants; external validation with
the general population is clearly indicated.

We also were limited in that our insurance data were
linked to individual treatments rather than individuals, and
did not specify the reason for Medicaid eligibility (dis-
ability, income, or both). Lastly, because our data include
information only on history of (not current status) seizure
disorder, we are not able to determine if anticonvulsants
are being prescribed for mood-stabilizing or antiepileptic
properties.

Despite these limitations, there are important implica-
tions from these findings drawn from the largest national
autism registry, the Interactive Autism Network, a novel,
cost-efficient, and accessible approach to collecting current
data from families and individuals with ASD. Our study is
consistent with other research associating psychotropic
medication use in ASD with older age, presence of
intellectual disability or psychiatric comorbidity, and

@ Springer

geographic characteristics like county affluence and region.
Our data also suggest that insurance status and prescriber
influence psychotropic medication use in ASD, adding to
the concern that many factors unrelated to presentation
affect exposure to psychotropic medication. Hopefully, as
knowledge about phenotypic and genotypic responses to
pharmaceuticals improves and as effective behavioral and
educational interventions become more accessible, uniform
standards for comprehensive ASD care will emerge and
disperse. In the meantime, however, children with ASD
deserve close monitoring of both short- and long-term
effects of psychotropic medications on the developing
brain and on everyday functioning.
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