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Abstract

Background: Many youths with an autism spectrum disorder (ASD) benefit from psychotropic medication treatment of co-
morbid symptom patterns consistent with attention-deficit/hyperactivity disorder (ADHD). The lack of clear indications and
algorithms to direct clinical practice has led to a very poor understanding of overall medication use for these youths. The
present study examined the prevalence of psychotropic medication use compared across individuals with an ASD without a
caregiver-reported ADHD diagnosis (ASD-only), ADHD without ASD (ADHD-only), and an ASD with co-morbid ADHD
(ASD + ADHD). Correlates of medication use were also examined.

Methods: Data on psychotropic medication from the first wave of the National Longitudinal Transition Study 2, a nationally
representative study of adolescents ages 13—17 in special education, were used to compare the prevalence of medication use
across the three groups, overall and by class. Separate logistic regression models were constructed for each group to examine
the correlates of psychotropic medication use. Poisson regression models were used to examine correlates of the number of
medications.

Results: Youths with ASD + ADHD had the highest rates of use (58.2%), followed by youths with ADHD-only (49.0%) and
youths with ASD-only (34.3%). Youths with an ASD, both ASD-only and ASD + ADHD, used medications across a variety of
medication classes, whereas stimulants were dominant among youths with ADHD-only. African American youths with ASD-
only and with ASD + ADHD were less likely to receive medication than white youths, whereas race was not associated with
medication use in the ADHD-only group.

Conclusions: Clearer practice parameters for ADHD have likely contributed to more consistency in treatment, whereas
treatment for ASD reflects a trial and error approach based on associated symptom patterns. Additional studies examining the
treatment of core and associated ASD symptoms are needed to guide pharmacologic treatment of these youths. Interventions
targeting African American youths with ASD and the physicians who serve them are also warranted.

Introduction

INDIVIDUALS WITH AUTISM spectrum disorders (ASD) show
variable impairments in social interaction, communication, and
restricted/repetitive behaviors. By definition, these impairments are
pervasive and affect multiple domains of health and functioning. In
addition to these core symptom domains, behavioral co-morbidities
are common and include symptom patterns indicative of attention-

deficit/hyperactivity disorder (ADHD), anxiety disorders, opposi-
tional behavior, mood disorders, thought dysfunction/psychosis,
severe irritability, and aggression (Lee and Ousley 2006; Zafeiriou
etal. 2007; LoVullo and Matson 2009; MacNeil et al. 2009; Matson
and Neal 2009; Souders et al. 2009). A growing body of efficacy
and effectiveness studies have demonstrated that many individuals
with ASD benefit from medication treatment of associated symp-
toms and co-morbidities (Huffman et al. 2011), either as a first-line
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treatment (McCracken et al. 2002; Shea et al. 2004; Marcus et al.
2009; Owen et al. 2009) or combined with behavior therapy (Aman
et al. 2009; Frazier et al. 2010).

In spite of the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition, Text Revision (DSM-IV-TR) (American
Psychiatric Association 2000) prohibition against a comorbid
ADHD diagnosis, ADHD is one of the most common ASD-
associated co-morbidities, with upper bound estimates approaching
78% of ASD cases (Fein et al. 2005; Lee and Ousley 2006).
Medication treatment, particularly stimulant medication, has long
been recommended for treatment of ADHD symptoms in individ-
uals without ASD. However, stimulant treatment is less established
in individuals with ASD (Aman 1982; Santosh et al. 2006; Nickels
et al. 2008). In fact, the only FDA-approved medications for ASD,
risperidone and aripiprazole, are indicated specifically for the
treatment of irritability or aggression (McCracken et al. 2002; Shea
et al. 2004; Marcus et al. 2009; Owen et al. 2009). Yet many other
medications are used to treat ASD with ADHD or other co-
morbidities (Aman et al. 2005; Rosenberg et al. 2009). Further
complicating matters, some data suggest decreased efficacy or in-
creased side effects of psychiatric medications in individuals with
ASD (Campbell et al. 1996; Aman et al. 1997; McDougle 2002),
creating uncertainty regarding the appropriateness of medications
historically used to treat other conditions.

The clinical result is often a trial-and-error approach to medi-
cation treatment in individuals with ASD, with medication selec-
tion based on physician preference and familiarity, guided by
identified co-morbidities (Tsai 1999; McDougle 2002). The lack of
clear indications and algorithms to direct clinical practice leads to a
very poor understanding of overall psychiatric medication use in
individuals with ASD, including individuals with co-morbid ASD
and ADHD (Wisniewski et al. 2007).

An important first step in advancing our understanding of
medication treatment of ASD with and without co-morbid ADHD
is to identify current trends in overall and class-specific medication
use. Previous studies of medication use in ASD suggest variable,
but generally substantial overall prevalence, with estimates ranging
from 30% to 70% of people with an ASD taking at least one
medication (Martin et al. 1999; Aman et al. 2005; Witwer and
Lecavalier 2005; Green et al. 2006; Goin-Kochel et al. 2007; Os-
wald and Sonenklar 2007; Mandell et al. 2008; Rosenberg et al.
2009) and as many as 30% taking two or more psychotropics
(Martin et al. 1999). Antipsychotics, antidepressants, alpha ago-
nists, and stimulants have been identified as the most frequently
used medication types (Martin et al. 1999; Myers and Johnson
2007; Rosenberg et al. 2009).

However, previous estimates of medication use and factors
influencing medication use were derived from convenience or
community samples. Convenience sampling decreases the gener-
alizability of estimates of medication use in the ASD population.
Also, previous studies tended to focus only on ASD and have not
systematically compared medication use to other common neuro-
developmental conditions, such as ADHD, to benchmark overall
use and identify specific patterns of use across medication types
(Aman et al. 2005; Rosenberg et al. 2009).

The first aim of the present study was to examine the prevalence
of medication use, both overall and across specific medication
classes, in a nationally representative sample of adolescents. Psy-
chotropic medication prevalence was compared across individuals
with ASD without a caregiver-reported ADHD diagnosis (ASD-
only), ADHD without ASD (ADHD-only), and ASD with co-
morbid ADHD (ASD + ADHD). We anticipated that the co-morbid
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group would show a higher prevalence of medication use relative to
individuals with ASD-only. Youths with ADHD-only were ex-
pected to show lower rates of medication use, with stimulants being
predominant.

Correlates of medication use

In addition to understanding the rates of medication use in
people with ASD, it is important to examine whether medication
use is primarily driven by need and clinical characteristics (e.g.,
symptom severity) or is partly a function of access to services and
other socio-demographic factors. Andersen’s (1995, 2007) model
of health care utilization posits three broad factors associated with
accessing health services: predisposing (e.g., age, gender, educa-
tion level, and race/ethnicity), enabling (e.g., income, SES, and
insurance status), and need (e.g., symptom severity, level of dys-
function, and co-morbidity) factors. In this model, need is defined
as both the perceived view of one’s own health and evaluated need
or professional judgment regarding health or diagnosis. The en-
abling factors primarily refer to individual-level characteristics
facilitating the ability to obtain health care (e.g., financial and in-
surance status). Predisposing characteristics refer to aspects of the
person that influence the likelihood of seeking medical care, such as
race/ethnicity, which can be a proxy for variability in beliefs about
medical treatments.

Prior research suggests that predisposing and enabling factors
influence service usage in individuals with medical and psychiatric
conditions (Cohen and Hesselbart 1993; Pumariega et al. 1998;
Naar-King et al. 2006; Williams et al. 2006; Ellis et al. 2007). Less
information is available for identifying factors altering medication
use in youths with specific disorders (Rizzo et al. 2007; Mendenhall
et al. 2011). A recent internet registry study of medication use in
ASD (Rosenberg et al. 2009) reported significant associations be-
tween several predisposing and enabling factors, including de-
creased medication use in youths with Hispanic ethnicity;
individuals from urban areas; youths with co-morbidities, more
severe symptoms, or intellectual disability; and youths whose
caregivers did not report insurance coverage (Rosenberg et al.
2009). Similarly, in a study of Medicaid-enrolled patients, older
and male patients, and youths with co-morbidities were more likely
to have used psychotropic medications (Mandell et al. 2008).
However, studies have differed as to the role of race/ethnicity and
other predisposing factors (Aman et al. 2005; Mandell et al. 2008;
Rosenberg et al. 2009).

The second aim of our study was to examine correlates of
medication use in each of the three groups. Factors beyond need,
including both predisposing and enabling factors, were expected to
be significantly associated with medication usage in youths with
ASD with and without ADHD. The ASD groups were expected to
show greater associations between predisposing and enabling fac-
tors relative to the ADHD-only group based on the lack of specific
algorithms and practice parameters in ASD medication treatment,
the paucity of data concerning medication efficacy and safety, the
fact that approved medications do not treat core ASD symptoms,
and the lack of widespread insurance coverage for ASD diagnoses.
The present study builds on prior findings by using a large na-
tionally representative sample, examining a wide range of socio-
demographic correlates, organizing analyses based on Andersen’s
conceptual framework, and examining both the presence/absence
of medication use and the number of medications reported.

Discovering answers to these questions is important for clinical
researchers because it may identify medications and medication
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classes in greatest need of additional efficacy and effectiveness
studies in ASD with and without ADHD. Examining factors as-
sociated with medication usage will also be useful to clinicians,
caregivers, advocates, and policy makers in order to identify indi-
viduals who are under-served and may benefit from interventions to
improve access to psychiatric care.

Methods
Study sample

The data for the current study come from the National Long-
itudinal Transition Study-2 (NLTS2), a 10-year prospective study
with data collected from 2000 to 2009 by SRI International for the
U.S. Department of Education. At the study’s outset, the NLTS2
sampled more than 11,000 students who were receiving special
education services in 7th through 12th grades or in ungraded pro-
grams and who were ages 13 through 16 on December 1, 2000. The
two-stage NLTS2 sampling procedure first drew a stratified random
sample of school districts that served students in the eligible age
range and then randomly selected students from each district within
each of the 12 special education disability categories, including the
category of autism (SRI International 2000). The overall response
rate for the study was 81%. The NLTS2 sampling plan was de-
signed to produce weighted population estimates that are nationally
representative of all students receiving special education services in
the targeted age range and of students in each disability category.
Full details of the weighting strategy for NLTS2 were previously
published (Wagner et al. 2005). The study reported here was ap-
proved by the University’s Institutional Review Board. In accor-
dance with the U.S. Department of Education data use agreement,
all unweighted sample size numbers are rounded to the nearest 10
for reporting.

Each student’s eligibility for special education services was
determined by the school district that provided rosters from which
the students were sampled, resulting in an unknown amount of
district-to-district variation in eligibility criteria. Cases for this
study were drawn from two special education disability cate-
gories—Autism and Other Health Impairment (OHI). Analyses for
this article relied on interview/survey data supplied by caregivers in
the first wave of data collection (2001); 920 sample members with
Autism and 920 sample members with OHI had wave 1 caregiver
interview/survey data.

Youths were classified as having an ASD in our study based on
their assignment to the special education category of autism.
School eligibility criteria for this category do not necessarily con-
form to Diagnostic and Statistical Manual of Mental Disorders, 4th
edition, DSM-IV (American Psychiatric Association 1994) criteria
(McFarlane and Kanaya 2009). Recent U.S. epidemiological sur-
veillance data indicate that 99% of adolescents served under the
autism educational designation also meet DSM-IV criteria for an
ASD (Bertrand et al. 2001; Yeargin-Allsopp et al. 2003). Some
adolescents, however, who meet the DSM-IV criteria for ASD
could be served under another category such as mental retardation
or emotional disturbance and would not be included in this analysis.

Students who qualify for special education services primarily
due to an ADHD diagnosis are typically classified in the OHI
category (U.S. Department of Special Education OSEP 2007).
Thus, the sample of ADHD-only was drawn from students enrolled
in this category who had a caregiver report of an ADHD diagnosis
(n=520). Excluded from the ADHD-only group were students with
other parent-reported comorbidities that had a strong likelihood of
influencing the rate of psychotropic medication use (e.g., emotional
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disturbance, epilepsy). The ADHD sample for the current study
includes 56% of the total number classified into the OHI category.

Youths were classified into subgroups for analysis based on
caregiver-reported ADHD clinical diagnosis. Caregivers were
asked, ‘“With what physical, sensory, learning, or other disabilities
or problems has [YOUTH] been diagnosed?”” Those that did not
explicitly state that the youth had ADHD were then asked, ‘‘Has
[YOUTH] been diagnosed with attention deficit disorder or atten-
tion deficit/hyperactivity disorder?”” These questions were used to
create an indicator for whether youth had ADHD. Youths in the
autism special education category were divided into those with
caregiver-reported co-morbid ADHD (ASD+ ADHD) (n=290)
and those with autism but without ADHD (ASD-only) (n=600).
Thirty youths were excluded from analysis because they were
missing a response about their ADHD status. Because of the DSM-
IV prohibition against a co-morbid ADHD diagnosis in individuals
with ASD, the caregiver-reported ADHD diagnosis should be
viewed as a proxy for significant co-occurring ADHD-like behavior
in individuals with ASD.

Data collection procedures

This study draws on data from two sources. First, structured
telephone interviews were conducted with the adult who was best
able to respond about the sampled youths; 91% of respondents were
parents. An abbreviated mail questionnaire was sent to families
who could not be reached by telephone. In the Autism and OHI
subgroups, 97% of respondents completed the telephone interview
and 3% responded via the mail questionnaire. These instruments
were the source of data on students’ medication use, disability and
demographic characteristics, household income, health insurance
status, functional ability, and indicators of behavior.

Second, for each school attended by an NLTS2 sample member, a
school staff person knowledgeable about the characteristics and
policies of those schools was surveyed by mail. Broad information
about the school (e.g., grade levels served), as well as information
about the student body (e.g., demographic characteristics), was
collected. School policies that affected students with disabilities
(e.g., inclusion in mandated standardized testing) also were ad-
dressed. School-level information was linked to each NLTS2 sample
member enrolled at a given school. Survey data were supplemented
from the U.S. Department of Education’s Common Core of Data to
in-fill data on student enrollment, grade levels served, the racial/
ethnic distribution of the student body, and the percentage of students
eligible for the federal free/reduced price lunch program.

Measures

Psychiatric medication use was assessed with the question: “Is
[youth] taking any prescription medicine that controls [his/her]
attention, behavior, or activity level, or changes [his/her] mood,
such as Ritalin or an antidepressant?”” Respondents who answered
yes to this question were asked: ‘““What is the name of the pre-
scription medicine [youth] takes to control [his/her] behavior, or
change [his/her] mood?” The interviewer then probed for the
names of additional medications until the respondent said there
were no other medications; respondents were not directly asked to
report whether youth took specific, named medications. Medica-
tions were grouped into medication classes for the purpose of this
analysis using a standardized approach we have used in previous
work (Findling et al. 2010; Frazier et al. 2010). A count variable of
number of medications was also constructed by summing the
number of medications the caregiver named.
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Gender, race, and ethnicity were used as predisposing factors.
Enabling resources included the urbanicity of the youth’s school as
assessed through the school survey, the education level of the
parent/guardian respondent, whether the household was non-
English-speaking, the level of income, and the type of health in-
surance (i.e., whether private, government assisted, or other;
whether health maintenance organization (HMO) or not).

Need indicators for core symptoms of ASD and ADHD were
also included. Conversational ability was assessed with the ques-
tion: ““How well does [youth] carry on a conversation?”” A di-
chotomous indicator for significant conversational impairment was
created for those who responded that the youth has a lot of trouble
conversing or does not converse at all. Functional mental skills
were assessed with a four-item scale that assessed the youth’s
ability to look up telephone numbers and use them, tell time on an
analog clock, read and understand common signs, and count
change. The items were summed into an overall scale (range 4-16)
with higher scores indicating higher ability (¢=0.88). Pro-social
behaviors were measured using four items that asked caregivers to
rate how often the youth joins groups without being told, makes
friends easily, seems confident in social situations, and starts con-
versations. These items were summed into a scale with a range from
0 to 8 («=0.80), with higher scale scores indicating greater pro-
social skills. Externalizing behaviors were measured with a 3-item
scale that asked caregivers to rate how often the youth gets into
situations that are likely to results in trouble, controls temper when
arguing, and behaves at home in a way that causes problems for the
family. The items were summed into a scale with a range from 0 to
6 (2=0.54). A dichotomous indicator was created for poor orga-
nizational skills if the caregiver reported that the youth is “‘not very
good” or “not at all good” at being organized. Other co-morbid
conditions such as intellectual disability were not queried in the
survey.

Statistical analysis

Univariate statistics were computed for each group in the sample
(Table 1). We tested for the significance of pairwise differences
among group characteristics and medication use rates using a series
of logistic regression models with dummy coding for each group.
Separate multivariate logistic regression models estimated the
correlates of any medication usage for each group of youths. A
Poisson model was used to estimate the correlates of medication
count. All reported estimates were weighted and variances adjusted
to account for the complex sampling using the ‘““mi svy” proce-
dures available in Stata v11 (StataCorp 2009). Fifty multiply im-
puted data sets were created using sequential regression in [VEware
to handle missing data in the independent variables (Raghanuthan
et al. 2001).

Results

The sample characteristics for the three groups are presented in
Table 1. Mean ages were similar across groups (ASD-only =15.04,
ASD+ADHD=14.94, and ADHD-only =15.15). Significant dif-
ferences were noted across the groups in several areas. Although
less than a quarter of youths were female in all groups, the per-
centage of females was lowest in the group with co-morbid
ASD + ADHD (11.7%). Both the ASD-only and the ASD + ADHD
groups had significantly higher percentages of African American
youths than the ADHD-only group. Youths in the ASD groups were
also significantly more likely to live in a large city or suburb,
whereas the ADHD-only group had the highest percentage of
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youths living in rural regions. Youths in both ASD groups had
higher levels of public insurance than those in the ADHD category.
ASD-only and ASD + ADHD groups were significantly more likely
to have a conversational impairment, weaker social skills, and
poorer functional abilities relative to youths with ADHD-only.

Table 2 presents medication usage rates for the entire sample.
Although 34.3% of youths with ASD-only were taking a medica-
tion, these rates were significantly lower than rates for the ADHD
only (49.0%) and the ASD+ADHD groups (58.2%). Across
medication types, rates of use were substantial for all three groups.
For the antipsychotic, antidepressant/anxiety, serotonin-selective
reuptake inhibitor (SSRI), and mood stabilizer drug classes as well
as risperidone individually, medication usage for youths with ASD-
only consistently fell between the co-morbid ASD +ADHD group
(highest usage) and the ADHD only group (lowest usage).

Table 3 presents the proportion of youth taking one, two, or three
or more medications as well as class-specific medication rates for
those who were taking at least one psychotropic medication.
Among these individuals, the overwhelming majority of ADHD-
only youths took only one medication (72.6%). In contrast, the
majority of ASD-affected youths who were using at least one
medication were taking two or more medications (ASD-only
52.1%; ASD+ ADHD 58.2%). For youths taking three or more
medications, the co-morbid ASD+ADHD group had the highest
prevalence (29.5%). Youths with ASD-only or ASD + ADHD had
very high and comparable rates across all medication classes except
stimulants and mood stabilizers. Rates for stimulants and mood
stabilizers were lower but non-trivial (> 18%) in these groups. As
expected, rates of stimulant use were significantly higher in the
ADHD-only group and the magnitude of this rate (90.4%) indicates
that the vast majority of ADHD-only youths were taking a stimu-
lant and no other medicine.

To examine the effects of predisposing, enabling, and need
factors on medication usage, logistic regression models were
computed separately for each of the three groups (Table 4). Within
the ASD only and the ASD+ADHD groups, African American
youths were significantly less likely to take medications than white
youths. None of the identified enabling factors was significant with
two exceptions. Youths from non-English-speaking households in
the ASD-only group were significantly less likely to use medica-
tions than youths from households where English was the primary
language. In the ADHD-only group, youths whose parents had
4-year college degrees were more likely than those with less than a
high school education to use medications. Across all three groups,
youths who had higher scores on the externalizing behaviors scale
were more likely to use medication.

Similar patterns of significant correlates emerged when Poisson
regression models were used to examine medication counts (not
reported). Once again, African American youths in the ASD-only
and the ASD + ADHD groups took significantly fewer medications
compared with white youths and this pattern remained consistent
for youths with ASD-only from non-English-speaking households.

Discussion

As predicted, individuals with ASD and ADHD had a higher
prevalence of any medication use and a greater proportion of in-
dividuals taking multiple medications relative to youths with ASD
or ADHD alone. Almost 6 in 10 youths in this group were taking at
least one medication, and the majority of youths were taking more
than one medication. Also striking are the high rates of antipsy-
chotic, antidepressant/antianxiety, and stimulant medication use in
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TABLE 1. SAMPLE CHARACTERISTICS FOR PREDISPOSING, ENABLING, AND NEED FACTORS ACROSS THREE COMPARISON GROUPS:
AUTISM SPECTRUM DISORDER ONLY, AUTISM SPECTRUM DISORDER AND ATTENTION-DEFICIT/HYPERACTIVITY DISORDER,
AND ATTENTION-DEFICIT/HYPERACTIVITY DISORDER ONLY

ASD ASD and ADHD ADHD Comparison test
Predisposing factors
Female 17.5% 11.7% 24.3% a*, b*, cH**
Age 15.04 14.94 15.15 n.s.
Race
White 64.3% 68.4% 81.2% bEE cHE
African American 24.0% 19.1% 10.5% b#E c*
Other/Biracial 11.7% 12.5% 8.3% n.s.
Ethnicity
Hispanic 12.8% 8.3% 8.7% n.s.
Enabling
Rural or small town 19.4% 31.1% 53.1% a¥, biwkE | ckk
Medium city, suburb 19.0% 12.4% 16.0% n.s.
Large city, suburb 30.2% 28.2% 16.5% b¥** c*
Very large city, suburb 31.4% 28.3% 14.5% b¥*, c#*
Respondent education
Less than high school 8.7% 7.9% 11.4% n.s.
High school 22.8% 27.3% 30.3% b**
Some post high school training or associate degree 34.0% 32.1% 34.0% n.s.
4 year degree 17.8% 20.7% 14.6% c*
Graduate education 16.7% 12.0% 9.7% b#**
Income
<25,000 21.3% 21.2% 18.0% n.s.
25,000-50,000 32.2% 30.0% 37.2% n.s.
50,001-75,000 23.7% 24.8% 25.0% n.s.
>75,000 22.9% 23.9% 19.9% n.s.
Insurance
Private 72.4% 68.7% 78.8% c*
Public/Other 23.2% 28.3% 14.8% b, cHEE
None 4.3% 3.1% 6.5% n.s.
Non-English-speaking household 15.3% 13.7% 7.2% b#**, c*
Need
Significant conversational impairment 58.4% 48.9% 3.8% a¥, pwE | ok
Pro-social behaviors scale mean 2.8 3.0 5.4 [slalaloMieialat
Externalizing behavior scale mean 39 3.6 3.5 a¥, b
Functional abilities scale mean 10.7 11.2 14.2 bk pekok
% good at being organized 55.1% 39.4% 31.4% arEE | pk

Source: National Longitudinal Transition Study 2.

Notes: Number of multiply imputed data sets=50. Weighted to population levels. Variances adjusted for sampling method.

9 <0.05, #p<0.01, #%p <0.001.

a=ASD only versus ASD and ADHD; b=ASD only versus ADHD only; c=ASD and ADHD versus ADHD only; ASD =autism spectrum disorder;

ADHD = attention-deficit/hyperactivity disorder; n.s.=not significant.

these youths. Observations from the present study reinforce the
complexity of pharmacologic treatment of challenging behavior in
youths with ASD and ADHD and underscore the need to identify
efficacious medication algorithms for this population.

Individuals with ASD-only were least likely to take any medi-
cation, but when they did use a medication, they often used more
than one. Individuals with ASD-only showed a diverse medication
profile, with large proportions taking an antipsychotic or antide-
pressant/antianxiety medication. In contrast, adolescents with
ADHD-only were more likely to use only a single medication, often
a stimulant medication as would be expected per current practice
parameters. The high prevalence of any medication use in youths
with ADHD-only (49.0%) underscores the effectiveness of stimu-
lant medication and the existence of clear practice parameters
guiding ADHD medication treatment (American Academy of Child
and Adolescent Psychiatry 2002). It is likely that the diverse array
of observed medication usage and the substantial prevalence of

poly-pharmacy in individuals with ASD are at least partly due to the
current trial-and-error treatment approach focusing on associated
behavioral disturbances. Clearly, additional efficacy and effec-
tiveness studies examining the treatment of core and associated
ASD symptoms are needed to guide pharmacologic treatment of
these youths. This is particularly important given the added side
effect burden often present with poly-pharmacy and the possibility
that individuals with ASD may not be fully able to communicate
about side effects.

FDA approval of antipsychotic medications for the treatment of
irritability or aggression in youths with ASD has likely increased
use of these medicines in adolescents with and without ADHD
symptoms. To date, we are not aware of any studies that have
specifically examined the efficacy of these medications separately
in individuals with and without ADHD. Given the recognized
heterogeneity of ASD (Hus et al. 2007), this will be an important
next step. Additionally, few studies have moved beyond efficacy to
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TABLE 2. POPULATION-BASED PREVALENCE OF PRESCRIPTION
PsYCHOTROPIC MEDICATION USE IN PERCENTAGES,
COMPARED ACROSS THREE GROUPS

ASD  ASD and Comparison

Only  ADHD ADHD test
Overall
Any medication 34.3%  58.2% 49.0% a*** b**
Class specific
Antipsychotic 14.8%  23.0% 2.8% a*, b¥*, cHE*
Risperidone 10.6% 17.3% 1.4% a*, b¥*#* c¥**
Antidepressant  20.9%  29.9% 11.2% a*, b** c¥**
or antianxiety
SSRI 15.6%  19.4% 5.3% bF¥E cEEx
Mood stabilizer  7.7%  10.8% 2.9% bF*, cFFE
or antiseizure
Stimulant 6.3% 33.0%  443% a¥** b¥*FF c*

Source: National Longitudinal Transition Study 2.

Notes: Number of multiply imputed data sets=50. Weighted to
population levels. Variances adjusted for sampling method. Antidepressant
or antianxiety includes SSRIs and other medication classes such as
tricyclics and benzodiazepines. Because the majority of usage in this
heterogeneous category was from SSRIs we also include this more specific
group.

*p<0.05, ¥*p<0.01, ***p<0.001.

a=ASD only versus ASD and ADHD; b=ASD only versus ADHD
only; c=ASD and ADHD versus ADHD only; SSRI=serotonin-selective
reuptake inhibitor.

examine the effectiveness of antipsychotic medications in indi-
viduals with ASD with or without ADHD. The potential for sig-
nificant weight gain and metabolic syndrome further reinforces the
need for longer-term effectiveness studies that also evaluate long-
term side effect profiles in ASD groups. These effectiveness studies
may initially focus on populations examined in the efficacy studies,
but this may allow secondary analyses to examine whether these
medications are also effective for treating ADHD-like behaviors in
ASD-affected youths. Recently, our group identified that antipsy-

TABLE 3. CLASS-SPECIFIC PREVALENCE OF PSYCHOTROPIC
MEDICATIONS AND MEDICATION COUNT, AMONG
THOSE WHO ToOoK AT LEAST ONE MEDICATION

ASD  ASD and Comparison
Only ADHD  ADHD test
Medication count
1 48.0% 41.8%  72.6% bEFEE
2 319%  287%  20.5% b*
3+ 202%  29.5% T.0% b gk
Antipsychotic 43.1%  39.5% 5.7%  bFEE sk
Risperidone 31.0%  29.7% 2.8% bEEE A
Antidepressant  60.9%  51.4%  22.9% b¥¥* cEEE
or antianxiety
SSRI 454%  33.4%  10.8% bFEE cEkE
Mood stabilizer 22.4% 18.6% 5.8% bFEE cFE
or antiseizure
Stimulant 184%  56.8%  90.4% a*** piwk ik

Source: National Longitudinal Transition Study 2.

Notes: Number of multiply imputed data sets=50. Weighted to
population levels. Variances adjusted for sampling method.

*p<0.05, **p<0.01, ***p<0.001.

a=ASD only versus ASD and ADHD; b=ASD only versus ADHD
only; c=ASD and ADHD versus ADHD only.
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chotic medications augment the effectiveness of intensive behavior
management in youths who showed only minimal response to
medication alone (Aman et al. 2009; Frazier et al. 2010). Combi-
nation effectiveness studies, analogous to those done in youths with
ADHD, will be crucial for identifying the most effective treatment
regimens for sub-groups of individuals with ASD.

The present estimates of medication use are similar to estimates
from other medication surveys of individuals with ASD (Martin
etal. 1999; Aman et al. 2005; Mandell et al. 2008; Rosenberg et al.
2009). The use of a nationally representative sample of adolescents
with ASD-only and ASD+ADHD confirms the high rates of
medication use in these youths. Consistent with previous studies,
we identified nontrivial rates of mood stabilizer and stimulant use in
individuals with ASD (Aman et al. 2005; Hellings et al. 2005;
Research Units on Pediatric Psychopharmacology Autism Network
2005; Rosenberg et al. 2009). Careful studies of the efficacy and
effectiveness of these medication classes, which have been less
well studied than antipsychotics and SSRIs, are needed. In partic-
ular, the present results suggest that future studies examining these
medication classes may consider focusing on individuals with both
ASD and ADHD, as these youths appear to represent a sub-group
with distinct and intense psychopharmacologic needs.

Two need factors, greater externalizing behavior and lower
functional ability, significantly predicted medication use in the
ASD-only group and approached significance in the ASD + ADHD
group. Contrary to expectation, predisposing and enabling factors
were generally unrelated to medication use across all groups. The
most notable exception to this pattern was lower medication use in
African American (both ASD groups) youths. This finding is
consistent with previous results (Mandell et al. 2008) and suggests
that race may be an important moderator of access to psychiatric
services. Interestingly, adolescents with ADHD-only did not show
this pattern. There are several possibilities for this difference, in-
cluding greater historical awareness of the ADHD diagnosis rela-
tive to the recent recognition of ASD, heavy reliance on teacher
report in identifying ADHD (Vaughn et al. 1997; Wolraich et al.
2003), and the widespread availability of effective ADHD medi-
cation treatments. Regardless, lower medication use in African
American youths suggests that they are currently underserved, and
interventions targeting these populations and the physicians who
serve them are warranted.

The primary limitations of this study were the reliance on
caregiver report and special education designations in obtaining
diagnostic classifications, caregiver report of medication use, lack
of information concerning other ASD-associated co-morbidities,
and the cross-sectional nature of the design. Caregiver report of a
clinical ADHD diagnosis is sub-optimal because this combination
is not actually permitted by DSM-1V, although it is often used in
clinical practice to increase the likelihood of appropriate treatment.
Thus, the ADHD diagnosis should be viewed as a proxy for the
clinical observation of co-occurring ADHD symptoms in individ-
uals with ASD. Use of caregiver report and special education
classifications for obtaining ASD diagnosis is also clearly inferior
to using direct assessment or semi-structured psychiatric interviews
to derive clinical diagnoses. Fortunately, this design weakness is
likely to under-estimate rather than over-estimate group differences
in medication use. This is because caregiver-reported ADHD and
ASD education classifications may result in misclassifications that
reduce the purity of these groups. Thus, it is likely that significant
group differences are an accurate reflection of medication use
across these conditions, but that nonsignificant results may be due
to classification error or reflect true equivalency.
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TABLE 4. LoGISTIC REGRESSION MODELING USE OF ANY PRESCRIPTION PSYCHOTROPICMEDICATION IN EACH GROUP,
OpDS RATIOS AND 95% CONFIDENCE INTERVALS
ASD ASD and ADHD ADHD
Predisposing factors
Female 0.8 (0.4, 1.4) 0.8 (0.4, 1.9) 0.9 (0.5, 1.5)
Race
White 1.0 1.0 1.0
African American 0.3** (0.2, 0.6) 0.4* (0.2, 0.8) 0.7 (0.3, 1.5)
Other 0.8 (0.4, 1.8) 0.8 (0.3, 2.2) 1.3 (0.6, 2.7)
Ethnicity
Hispanic 0.6 (0.3, 1.2) 1.8 (0.5, 5.8) 0.6 (0.2, 1.6)
Enabling
Urbanicity
Rural or small town 1.0 1.0 1.0
Medium city, suburb 1.6 (0.7, 3.7) 0.6 (0.2, 2.0) 0.7 (0.3, 1.5)
Large city, suburb 1.9 (0.9, 4.0) 0.8 (0.3, 2.1) 1.1 (0.6, 2.0)
Very large city, suburb 1.3 (0.6, 2.7) 0.6 (0.2, 1.5) 0.9 (04, 1.8)
Respondent education:
Less than high school 1.0 1.0 1.0
High school 0.8 (0.3, 2.0) 1.2 (0.3, 4.8) 1 (0.5, 2.0)
Post high school training/associate degree 0.6 (0.2, 1.4) 0.8 (0.2, 2.9) 1.5 (0.7, 3.2)
4 year degree 0.8 (0.3, 2.2) 0.9 (0.2, 3.5) 2.7*% (1.1, 6.8)
Post BA/BS education 0.8 (0.3, 2.5) 2.3 (0.5, 10.2) 2 (0.7, 5.8)
Income
<25,000 1.0 1.0 1.0
25,000-50,000 1.4 (0.7, 2.9) 1.3 (0.5, 3.2) 1(0.5,2.1)
50,001-75,000 1.3 (0.6, 2.6) 3.2 (09, 11.9) 1.5 (0.7, 3.4)
>75,000 1.3 (0.6, 2.7) 2.1 (0.7, 6.1) 2 (0.8, 4.8)
Insurance
Private 1.0 1.0 1.0
Public/Other 1.7 (0.9, 3.2) 1.4 (0.5, 3.9) 1.6 (0.8, 3.3)
None 0.6 (0.2, 2.0) 0.9 (0.2, 4.8) 104, 2.3)
Non-English-speaking household 0.5% (0.3, 1.0) 0.5(0.2, 1.2) 1.2 (0.5, 2.6)
Need
Significant conversational impairment 1.4 (0.8, 2.5) 0.5 (0.3, 1.0) 1.4 (0.4, 5.0)
Prosocial behaviors scale 0.9 (0.8, 1.1) 1(0.8, 1.2) 0.9*% (0.8, 1.0)
Externalizing behaviors scale 0.7** (0.5, 0.8) 0.7* (0.6, 1.0) 0.8* (0.7, 1.0)
Functional Abilities scale 1(0.9, 1.1) 109, 1.1) 1(0.9, 1.1)
Poorly organized 0.7 (04, 1.1) 0.7 (0.4, 1.3) 0.9 (0.6, 1.6)

Source: National Longitudinal Transition Study 2.

Notes: Number of multiply imputed data sets=50. Weighted to population levels. Variances adjusted for sampling method.

9 <0.05, *p<0.001.

Caregiver report of medication use, while less ideal than direct
monitoring of medication, permitted national sampling of ASD-
affected youths—a primary strength of this study. The cross-
sectional nature of the design limits conclusions regarding the use
of medication over time. Some studies have suggested increases
over time in the rates of psychotropic medication use in ASD,
particularly for antidepressants and antipsychotics (Aman et al.
2005; Esbensen et al. 2009). Additional waves of data from this
study will be helpful for examining factors influencing the onset of
new psychotropic medication use. These studies will substantially
add to existing knowledge of medication use in ASD because most
previous studies, including the present study, have only focused on
any current medication use.

Importantly, analysis of demographic differences across study
groups suggested a misclassification bias affecting the identifica-
tion of ASD. This bias indicates that some individuals who likely
have ASD were misclassified as having ADHD-only or other
conditions. Specifically, youths from rural regions, with less edu-
cated caregivers, and who had public/nonprivate insurance were

less likely to receive an ASD diagnosis relative to an ADHD di-
agnosis. Fortunately, this misclassification bias should serve to
reduce group differences, resulting in an under-estimate of effects.
The implications of this bias are that nonsignificant findings may
simply be due to misclassification of ASD and ADHD groups rather
than truly non-significant results. Coupling this bias with reduced
classification precision (resulting from the use of caregiver reports
of ADHD and educational classifications of ASD instead of clinical
psychiatric diagnoses) suggests that significant results are likely to
be of even greater magnitude than estimated by the present study.

Conclusion

In summary, the present study adds to the existing literature by
providing and comparing estimates of medication use in youths
with ASD and/or ADHD using a nationally-representative sample
of adolescents ages 13 through 17. Results highlight the high
prevalence of medication use in ASD-affected youths, particularly
those with co-morbid ADHD, the need for additional efficacy and



578

effectiveness studies of existing pharmacological classes, and the
need to reduce medication use disparities in African American
youths with ASD.

Clinical Significance

Results underscore the need for clear practice parameters for the
pharmacologic treatment of associated symptoms in ASD. The
development of widely disseminated guidelines may help reduce
poly-pharmacy or provide empirical rationale for the use of mul-
tiple medicines. Decreasing medication burden is particularly im-
portant for severely ASD-affected individuals who may be unable
to consistently describe side effects. Additional data will be crucial
for developing an empirical base to guide future practice parame-
ters. Given the lower rates of medication use among African
American youths with ASD, clinicians should ensure that their
practice reflects cultural competency, make efforts to provide ed-
ucation, and facilitate discussions of patient concerns regarding
medication use.
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