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Abstract

Objective—To compare scores on autism spectrum disorder (ASD) symptom scales in healthy
youths and youths with mood or anxiety disorders.

Method—A total of 352 youths were recruited (107 healthy participants, 88 with an anxiety disorder,
32 with major depressive disorder, 62 with bipolar disorder, and 63 with a mood disorder
characterized by severe nonepisodic irritability). Participants received structured psychiatric
interviews and parent ratings on at least one of three ASD symptom scales: Children’s
Communication Checklist, Social Communication Questionnaire, and Social Responsiveness Scale.

Results—Relative to healthy youths, youths with mood or anxiety disorders exhibited higher scores
on each ASD symptom scale. ASD symptom scale scores also showed an association with impairment
severity and attention-deficit/hyperactivity disorder. Among patients with mood disorders but not
those with anxiety disorders, consistent, statistically significant associations between diagnosis and
ASD symptom scale scores remained even after controlling for potential confounders.

Conclusions—~Patients with mood disorders exhibit higher scores on ASD symptom scales than
healthy youths or youths with anxiety disorders. These data should alert clinicians to the importance
of assessing ASD symptoms to identify social reciprocity and communication deficits as possible
treatment targets in pediatric mood and anxiety disorders.
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Perturbed social reciprocity, communication, and stereotyped behaviors represent core features
of autism spectrum disorders (ASDs). Prevalence estimates of ASDs have increased recently,
1.2 and contemporary studies indicate that children with ASDs appear less impaired than those
diagnosed previously.2 Thus, increased ASD prevalence at least partially reflects greater
ascertainment of mild ASDs, suggesting that ASDs may be viewed along a continuum.36
Consistent with this view, studies find high ratings on ASD symptom scales in youths with
disruptive behavior disorders or attention-deficit/hyperactivity disorder (ADHD).”8 Much of
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this work relies on three standardized scales. The Social Communication Questionnaire (SCQ)
9 was developed as an ASD screener, the Social Responsiveness Scale (SRS)1C was created to
measure autistic traits, and the Children’s Communication Checklist (CCC)!! was designed to
assess pragmatic language. As such, each scale was designed for somewhat different purposes
and emphasizes somewhat different symptoms of ASDs. Community-based studies find that
scores on the SCQ and SRS exhibit continuous distributions throughout the population.1+12

Although developers of the SCQ and SRS consider them ASD screens, in various populations,
questions remain as to the degree to which these and the CCC measure distinct constructs and
central features of ASDs.13715 These measures contain probes that tap the three ASD symptom
domains. However, consistent with the somewhat distinct purposes for which these three scales
were designed, neuropsychological and genetic studies also dissociate ASD symptom domains.
4516 As a result, these scales may tap only partially overlapping constructs.

We approached this study recognizing that high scores on ASD symptom scales are not
equivalent to an ASD diagnosis.13~15 Rather, our study was designed to determine whether
high scores on scales typically used to assess ASD symptoms occur in children without frank
ASD who present for clinical evaluation of non-ASD conditions. Such research is needed to
characterize profiles on ASD symptom scales across a wide range of mental syndromes.

Although the number of studies using ASD symptom scales has increased, work is needed in
pediatric mood and anxiety disorders. Such work can determine the degree to which clinicians
need to integrate relevant assessments into treatment planning. The present study adds to this
literature by using the SRS, SCQ, and CCC to examine questions raised by the only previous
study in pediatric mood or anxiety disorders.1” The 93 participants in that initial study are
included in the present study of 352 participants that tested three specific hypotheses.

First, the initial study found that 62% of patients with mood or anxiety disorders scored above
standard cutoffs on the SRS, SCQ, and CCC. However, patients were recruited from a research
setting, and their scores were not compared with those of concurrently assessed healthy youths.
Because ASD symptom scales scores lie along a continuum, it is important to clarify the degree
to which elevated scores occur specifically in patients with mental disorders, relative to other
youths volunteering for psychiatric research. Specifically, the previous study examined four
patient groups (i.e., major depressive disorder [MDD], anxiety disorders, bipolar disorder
[BD], severe mood dysregulation [SMD]), but not healthy youths. The present study is the first
to test the hypothesis that each of these four patient groups exhibit higher ASD symptom scale
scores than healthy youths.

Second, in the previous study, ASD symptom scale scores were not compared among patient
groups. Previous findings suggest that pediatric patients with BD exhibit deficits in social
cognition similar to those found in ASDs8 as well as particularly high ASD symptom scale
scores.1” Thus, we hypothesized that patients with BD or SMD would score higher than other
patient groups. Patients with MDD and anxiety disorders were chosen as comparisons because,
like patients with BD or SMD, they experience prominent emotional problems. Demonstrating
differences among BD, SMD, and other emotional disorders would clarify the degree to which
high ASD symptom scale scores occur in either a broad or narrow range of emotional disorders.

Finally, we had questions about the degree to which anxiety disorders exhibit associations with
ASD symptom scale scores. Considerable work documents similarities in the course, familial
aggregation, and neuropsychology of three pediatric anxiety disorders: social phobia (SoPh),
separation anxiety disorder (SAD), and generalized anxiety disorder (GAD).1? Nevertheless,
data from a family study suggest that ASD symptoms exhibit particularly strong associations
with SoPh.6 Therefore, we hypothesized that ASD symptom scale scores would be higher in
pediatric SoPh than SAD or GAD. Although previous studies note a familial association
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between SoPh and ASD symptoms, no previous study examines, within individual children,
the degree to which specific anxiety disorders are associated with high ASD symptom scale
scores. Clinicians developing treatment approaches for specific patients need to understand the
extent to which ASD symptom scale scores exhibit associations with specific anxiety disorders.

Children and adolescents entering research studies between 2002 and 2006 at the NIMH Mood
and Anxiety Program were invited to participate, resulting in 352 participants. Participants
were recruited by advertisements and postings as described previously.18:20:21 Five groups
were included: healthy youths and youths with anxiety disorders, MDD, BD, or SMD. All of
the participants and their parents provided written assent/consent to participate in institutional
review board—-approved protocols. Data for the current study were collected as part of intake
assessments in participants who had to be 7 to 17 years old with an I1Q >70.

All of the participants were required to have no more than mild signs of ASD, based on
questionnaires, medical records, discussions with treating clinicians in the community, clinical
assessment at the NIMH, and expert review of all available material. All of the participants
with moderate to severe autism were excluded. Exclusion of a patient with signs of mild ASD
was based on expert consensus. Specifically, participants were excluded if they presented with
severe impairment from long-standing dysfunction in communicative or social reciprocity
domains. Thus, children with severe ASD symptoms were excluded, although high-functioning
children meeting DSM-1V criteria for ASD could be included as long as they exhibited no more
than mild social and language impairment due to ASD. Such children were identified for further
in-depth screening based on their scores on the ASD symptom scales that serve as the focus
of the present article, supplemented by observations from the clinician completing the
structured psychiatric interview. Because these methods relied on clinician decisions, the
clinical staff was unblinded with regard to patient’s diagnostic status. However, because
parents completed ASD symptom rating scales before group assignment had been determined,
group assignment and ASD symptom scale scores were determined independently.

Our approach to diagnostic classification used a hierarchical scheme that was included in
previous research and, in some instances, outlined in DSM-IV. Thus, youths with a history of
mania as well as MDD and/or an anxiety disorder are considered to have BD. SMD is a category
designed to capture those youths who frequently receive the diagnosis of BD despite not
meeting DSM-1V BD criteria. Thus, with regard to comorbid MDD or anxiety disorders, the
same hierarchical rules are used as for BD. The criteria for SMD are written so that the
diagnoses of BD and SMD are mutually exclusive, and all of the children meeting criteria for
SMD are included in the SMD category, as opposed to the anxiety or MDD groups. Previous
research on anxiety and MDD typically categorizes youths with MDD and anxiety disorders
as having MDD with co-occurring anxiety rather than anxiety with co-occurring MDD. This
convention emerged because MDD typically presents with co-occurring anxiety, although
anxiety frequently presents without MDD. The use of these conventions resulted in four
diagnostic categories: anxiety disorders, MDD, BD, and SMD.

Anxiety—This group (n = 88) met criteria for current SAD, GAD, or SoPh. Other inclusion
criteria comprised clinically significant anxiety on the Pediatric Anxiety Rating Scale (score
>9)22 and persistent anxiety during 3 weeks of psychoeducation and monitoring. Exclusion
criteria comprised current Tourette syndrome, MDD, obsessive-compulsive disorder, or
conduct disorder, trauma exposure, suicidal ideation, and lifetime history of mania or
psychosis.
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MDD—-Patients with MDD (n = 32) were required to meet criteria for MDD, with or without
an anxiety disorder, as well as clinically significant depressive symptoms (score >39) on the

Children’s Depression Rating Scale.23 All of the other criteria were the same for MDD as for
patients with anxiety.

BD—Patients with BD (n = 62) were required to meet criteria for narrow phenotype BD,24
with at least one DSM-IV (hypo)manic episode (i.e., 4 days for hypomania, 7 days for mania,
elevated/expansive mood, and 3 other “B” symptoms).

SMD—SMD characterizes youths with symptoms sometimes conceptualized as broad
phenotype BD.24 Patients with SMD (n = 63) were required to have no history of DSM-IV
(hypo)mania. Inclusion criteria were abnormal mood (anger or sadness) present at least half
of the day most days, hyperarousal (>3 of insomnia, agitation, distractibility, racing thoughts/
flight of ideas, pressured speech, intrusiveness), markedly increased reactivity to negative
emotional stimuli manifest verbally or behaviorally at least three times weekly, symptoms that
cause severe impairment in at least one setting (home, school, or peers) and at least mild
impairment in a second setting, and SMD symptom onset must have occurred before age 12
and be present for at least 12 months without symptom-free periods for more than 2 months.
24 Of note, by design, children with SMD were not eligible to be included in any other
diagnostic category.

Healthy—Healthy participants (n = 107) were required to have no psychiatric history, ongoing
medical illness, regular medication use, or exposure to extreme trauma. Of note, healthy
volunteers were recruited primarily to participate in biologically oriented research, whereas
patients were recruited for both these same biological studies and treatment or longitudinal
studies. In general, biologically oriented studies recruited older subjects than treatment or
longitudinal studies because the latter included some children younger than the lower limit for
some biological studies.

Diagnosis and Impairment—Diagnosis was determined using the Schedule for
Schizophrenia and Affective Disorders for School-Age Children-Presentand Lifetime Version,
25 jncluding an addendum to ascertain SMD. All of the assessments were completed by
experienced clinicians trained to achieve reliability for all of the diagnoses (x> .75). Training
and reliability testing involved the observation of random interviews by an expert and ratings
by clinicians of videotaped diagnostic interviews. Reliability was maintained by regular
training and expert review sessions.

Patients’ detailed assessments ended with overall impairment ratings on the Children’s Global
Assessment Scale (CGAS), a scale shown previously to be rated with high reliability.26
Reliability was not assessed in the present study, however. The CGAS was used for the patients,
but not the psychiatrically healthy participants, who were free of clinically meaningful
impairment.

Intelligence—IQ was obtained using the Wechsler Abbreviated Scale of Intelligence.2’

ASD Symptoms—The SRS is a parent-reported checklist of 65 items rated from 0 to 3 (“not
true” to “always true”).10 SRS scores >70 for males and >65 for females (approximately 1.5
SDs from the population mean for each sex) are above the clinical cutoff for ASD signs. The
SCQ is a 40 “yes-no” item, parent-reported checklist of salient questions from the Autism
Diagnostic Interview-Revised (ADI-R).%:28 Like the ADI-R, the SCQ asks about functioning
in multiple domains in the past 3 months and when the child was 4 to 5 years old. SCQ scores
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>15 fall within the clinical cutoff for ASD signs. High SRS and SCQ scores indicate high
impairment. The CCC-2 is a 70-item parent-reported checklist designed to identify specific
and pragmatic language impairments in children.11 The CCC generates two composite scores:
the General Communication Composite (GCC) of core language skills (e.g., grammar,
articulation, syntax), and the Social Interaction Deviance Composite (SIDC) measure of
pragmatic abnormalities of social communication. Low scores on the GCC and SIDC indicate
high symptoms and greater impairment. The clinical cutoff for ASD signs on the CCC is based
on SIDC scores <15 with any GCC score or SIDC scores <0 and GCC scores <55. The SCQ
and SRS are available from Western Psychological Services and the CCC-2 is available from
the Psychological Corporation; all of the scales were used with permission. Of note, although
both the CCC and SRS emphasize social and communicative domains, all of these scales
include items about repetitive behaviors and restrictive interests. All three scales were intended
to ascertain ASD-related symptoms as opposed to mood and anxiety disorders. Therefore,
questions are worded to avoid overlap with questions in mood or anxiety disorder scales.
Nevertheless, target behaviors associated with ASD symptoms show some overlap with
behaviors manifest in pediatric mood and anxiety disorders. In the absence of empirical data
firmly establishing the degree to which ratings on specific items on ASD symptoms scales
correlate with ratings on specific items on mood and anxiety scales, definitive conclusions
cannot be made concerning the specificity of relationships among ASD symptom scale scores,
one or another ASD domain, and behaviors specific to pediatric mood and anxiety disorders.

Data Analysis

Because not all of the participants’ parents completed all of the ASD symptom scales, data
from each scale were analyzed in a separate model to maximize available sample sizes. Groups
were compared first on age, 1Q, sex, and ethnicity using y2 or analysis of variance statistics.
Because age and 1Q differed significantly between groups (Table 1), subsequent analyses
included these variables as covariates. Although ethnicity also differed among groups, it
showed no association with any ASD measure and therefore was not included as a covariate,
although identical results were obtained in analyses including ethnicity as a covariate.

The first analysis tested the hypothesis that each patient group would exhibit elevated ASD
symptom scale scores relative to the healthy group. Groups were compared using analysis of
covariance (ANCOVA), covarying for age and 1Q, with Bonferroni-corrected post hoc tests.

The second analysis tested the hypothesis that BD/SMD patients would show higher ASD
symptom scale scores than other groups. ANCOVA tested differences between the four patient
groups, with CGAS score, age, and 1Q as covariates. Thus, this analysis differs from other
analyses both by including the CGAS and by not including healthy subjects, reducing the
sample size. Because this limits statistical power, negative results should be interpreted
cautiously. One also can debate the appropriateness of covarying CGAS, given that CGAS
ratings may capture important attributes of mood and anxiety disorders; thus, controlling
CGAS may remove relevant variance. This concern does not apply, of course, to findings that
emerge independent of CGAS.

The final set of analyses focused on associations with specific anxiety disorders using multiple
regression with dummy codes for the three anxiety disorders (i.e., GAD, SAD, SoPh) while
also including ADHD as a covariate. Oppositional defiant disorder, although common among
diagnostic groups, was not included because it showed no association with ASD symptom
scale scores, independent of ADHD. Thus, each of the four ASD symptom scale scores was
regressed on age, 1Q, CGAS, ADHD, BD, SMD, and the three dummy variables (one for each
anxiety disorder). All of the tests used an a priori o. = .05 and Cohen d for effect size.2?
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RESULTS

Sample Characteristics

Groups differed on age, 1Q, and ethnicity (Table 1). Patients with anxiety or SMD were younger
than healthy participants; anxiety patients also were younger than patients with MDD and BD;
patients with SMD were younger than patients with MDD. 1Q differences reflected lower scores
in the SMD group relative to the healthy and anxious groups. BD and SMD groups were
primarily white. Patients differed in levels of impairment on the CGAS, with patients with BD
showing lower functioning than anxiety patients. Comorbidity also was considerable, with high
rates of ADHD and oppositional defiant disorder in each group. Rates appeared particularly
high in SMD.

ASD Symptom Scale Scores

Controlling for age and 1Q, significant differences on ASD symptom scale scores were found
between the healthy group and each patient group (Table 2, all p values < .001). Post hoc tests
showed that all four patient groups differed from the healthy group on three scales (all p values
<.05). However, contrary to the hypothesized difference between the patients with BD or SMD
and those with MDD, no differences emerged among these groups. For example, mean SRS
score in the healthy group (23.2 £ 2.1) was significantly lower than in the anxiety group (55.0
+ 2.5), which was significantly lower than in the MDD (64.9 £ 4.4), BD (68.7 £ 2.7), and SMD
(75.5 + 2.7) groups, with no differences among the latter three groups. Similar or identical
patterns emerged for the SCQ, GCC, and SIDC.

Correlations

All but one correlation (Table 3) among ASD symptom scale scores was significant; namely,
given that the SIDC and GCC subscales of the CCC were designed explicitly to tap orthogonal
constructs, these two CCC subscales did not correlate. Despite significant CGAS-ASD
symptom scale correlations, the overall magnitude of these associations was not large: the
CGAS accounted for less than 12% of the variance in any ASD symptom scale. This contrasts
with the substantially larger correlations among the ASD symptom scales, although the SIDC
showed relatively weak correlations with the other three scales. The magnitude of the
correlation among the SRS, SCQ, and GCC suggests that behaviors tapped by each of these
three scales accounts for approximately 50% of the variance on any one scale.

Impact of Impairment

The three mood disorder groups exhibited greater impairment than the anxiety disorder group,
although these differences did not always reach conventional significance levels (Table 1). We
conducted analyses to test the hypothesis that ASD symptom scale scores would be higher in
BD and SMD than in other groups, independent of impairment. Specifically, ANCOVA was
repeated on each ASD measure for the patient groups while covarying CGAS scores in addition
to 1Q and age.

When CGAS was included as a covariate, group effects remained significant on the SRS, SCQ,
and GCC, but not the SIDC. For the SRS, the BD and SMD groups differed significantly from
the anxiety group, but the MDD group did not differ from any group (Table 2). Of note,
between-group differences that did emerge occurred despite the loss of power associated with
the exclusion of healthy subjects, although the equivocal findings in MDD may reflect this loss
of power. BD and anxiety groups differed significantly on the SCQ. On the GCC, all three
mood disorder groups differed significantly from the anxiety group, with no significant
differences among mood disorder groups. CGAS ratings had a significant effect on SRS (p <.
005) and SIDC scores (p < .01), but not on SCQ or GCC scores. Finally, only CGAS and age

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2009 September 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

PINE et al.

Page 7

predicted SIDC scores, with no differences among groups. Moreover, age did not moderate
associations with psychopathology, as no interactions emerged between age and diagnosis in
models predicting ASD symptom scale scores.

Thus, CGAS scores predicted scores on two of the four ASD symptom scales. Once CGAS
scores were covaried, there were no between-group differences on the SIDC. However,
differences remained between the anxiety and SMD groups on the SRS and GCC, between the
anxiety and BD groups on the SRS and SCQ, and between the anxiety and MDD groups on
the GCC.

ASD Symptom Scale Scores in Anxiety

The final analyses tested the hypothesis that ASD symptom scale scores (Table 4) would be
higher for SoPh than for SAD or GAD. These analyses also considered the effect of ADHD
comorbidity. Regression models for each ASD symptom scale included the following
predictors: age, 1Q, CGAS, MDD, each anxiety disorder, BD, SMD, and ADHD. CGAS
predicted scores on two scales (SRS and SIDC), with no additional variance explained by any
anxiety diagnoses. Moreover, although ADHD related to symptom scores in one model, MDD,
BD, and SMD predicted scores among the four scales, with ADHD and CGAS controlled.

DISCUSSION

Three findings emerged from this report. First, all four patient groups scored higher on ASD
symptom scales than healthy youths, with effect sizes in mood disorders appearing particularly
large (Cohen d across diagnoses ranged from 0.6 to 3.3 [Table 2]). These findings extend our
previous findings, generated in a subset of subjects from the present sample. Because previous
findings did not include data in concurrently assessed healthy subjects, the previous study relied
on external norms to draw conclusions about the degree to which patients with mood and
anxiety disorders present with high ASD symptom scale scores. The present findings suggest
that this previous observation reflects specific associations with mood and anxiety disorders,
as opposed to other factors associated with attending our unique research setting.

The second hypothesis, concerning scores in BD or SMD, received only limited support, due
largely to the fact that the MDD group scored more similarly to the SMD and BD groups than
to the healthy or anxious groups. In fact, independent of impairment, the MDD group did not
differ from either the SMD or BD groups on any scale, whereas patients with MDD differed
significantly from those with anxiety disorders on the GCC even when controlling for
impairment. As expected, however, patients with SMD or BD did show higher scores on some
scales than patients with anxiety. Surprisingly, no group differences emerged for the SIDC,
controlling for impairment. Third, contrary to our hypothesis, ASD symptom scale scores
showed no association with anxiety disorder subtype; that is, with impairment covaried, SoPh,
SAD, and GAD did not predict scores on any ASD symptom scale.

These findings suggest that pediatric patients with mood disorder exhibit impaired social
reciprocity, language deficits, and behavioral rigidity/stereotypy. Indeed, the present data
document associations comparable in magnitude to those observed previously in learning or
behavior disorders.”8:30 Overall CGAS impairment showed moderate associations with ASD
symptom scale scores. Nevertheless, for each mood disorder group, relative to anxiety
disorders, at least one association with an ASD symptom scale score persisted while controlling
for CGAS.

These findings suggest that pediatric mood disorders are associated with high ASD symptom
scale scores, indicative of symptoms appearing similar to, but less intense than, those of
children presenting to ASD specialty clinics. As such, these findings underscore the need for
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clinicians to assess symptoms tapped by ASD symptom scales in patients presenting for
treatment of various psychopathologies not typically considered ASDs. This includes youths
presenting with primary complaints related to mood disorders. By using standardized ASD
symptom rating scales, clinicians may identify targets for treatment in patients with mood
disorders that they may otherwise overlook. Previous research, in particular, finds that social
reciprocity traits reside along a continuum.2:16 The present findings suggest that patients with
mood disorders fall at the tail of this continuum: 40% to 80% exhibited profiles above clinical
cutoffs.

Of note, the approach used here applies a rating scale developed to assess symptoms of
impairment in disorders of social communication/reciprocity among patients diagnosed in
another domain, mood and anxiety disorders. Previous research using scales, originally
developed for use in one context, such as for screening in the community, and then applied in
an alternative context, such as among children presenting for clinical research, raises questions
about the degree to which identical meanings of the scales emerges in the two contexts. Thus,
inthe present study, high ASD symptom scale scores could be conceptualized as manifestations
of relatively mild ASDs, overlap between mood and ASD symptoms, or nonspecific correlates
of psychopathology. Because the present study represents one of the few to use ASD symptom
scales in pediatric patients with mood and anxiety disorders, such questions cannot be answered
here and should be a focus of future research. Regardless, our findings suggest that patients
with mood disorders may frequently exhibit high ASD symptom scale scores. Clinicians may
consider in these patients the utility of treatments, typically used in ASDs, to target social
reciprocity and communicative deficits.

These findings may also inform research on ASDs. Recent epidemiological studies find higher
rates of ASDs than in samples ascertained previously,! due at least in part to the identification
of many ASD cases with average or superior intelligence and mild impairment.2 These studies
generally have not conducted the types of assessments used in the present study to assess mood
and anxiety disorders, nor do they typically examine relations among ASD symptoms and

psycho-pathologies other than ASDs. Our data raise questions about the degree to which youths
with high ASD symptom scale scores would be classified in other settings as having an ASD.

One question raised by these and other published data is whether ASD symptoms should be
viewed as correlates of illness severity or of other nonspecific features of developmental
psychopathologies. The answer to this question seems to vary by diagnosis and ASD symptom
scale. Whereas overall impairment exhibited associations with scores on all scales, associations
between psychopathology and ASD symptom scale scores remained even after accounting for
impairment, with the exception of the SIDC.

With regard to diagnosis, among pediatric anxiety disorders, level of impairment but not
specific symptom profiles predicted ASD symptom scale scores. Because the negative findings
in SoPh were unexpected, the finding requires replication. In contrast, high scores occurred in
mood disorders, relative to anxiety disorders, independent of impairment. This particularly
strong relationship between ASD symptom scale scores and mood disorders may suggest that
social and communicative deficits represent more central aspects of pediatric mood than
anxiety disorders. Consistent with this possibility, considerable previous research demonstrates
a strong association between pediatric mood disorders, or risk factors for such disorders, and
perturbations in social function.31:32 Such observations have led to the development of
therapies that target social problems in these patients.33 Moreover, mood disorder diagnosis
also was a stronger predictor than demographic variables: neither age nor intelligence showed
as consistent a relationship with ASD symptom scale scores, although one may expect
associations with age in larger samples.
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The present findings should be considered in light of significant limitations in sampling and
assessment. First, our sample consisted of youths receiving treatment. Moreover, only children
eligible for participation in other studies focusing on biology were included. Such samples are
not representative of children in the community.34 As a result, our findings require replication
in patients with pediatric mood and anxiety disorders identified in various other settings,
including both nonresearch clinics and epidemiological samples.

Second, it was not feasible to complete comprehensive assessments of ASDs with measures
such as the Autism Diagnostic Observation Scale (ADOS) and the ADI-R because these youths
and their families underwent lengthy assessments to confirm diagnoses of mood and anxiety
disorders. Moreover, even for the current gold standard measures, the ADOS and ADI-R,
questions remain about the suitability of these instruments for assessing pediatric patients who
present with mild ASD.15:35 Future work in this group should consider the best means for
deriving independent assessments of all of the relevant conditions. Regardless of the precise
method that is ultimately chosen for such future work, here, the absence of data for the ADOS
and ADI-R clearly represents a limitation. In the absence of such data, it is impossible to state
confidently the degree to which some subgroup of subjects in the current study may be
conceptualized as having a categorically defined ASD, as typically assessed with the ADOS
and ADI-R.

Third, our assessment on ASD symptom scales only occurred at one point in time. Previous
research generally views scores on these scales as trait factors, based on observations of
stability in various populations. Nevertheless, in studies of patients with mood and anxiety
disorders, research on other factors typically viewed as traits, such as scores on personality
scales, does find state-related effects. Therefore, future research should examine the degree to
which ASD symptom scale scores change following successful treatment. This research may
clarify the degree to which elevated ASD symptom scale scores represent signs of an ASD
versus correlates of mood disorders.

Fourth, although the present study recruited patients meeting categorical definitions of mood
and anxiety disorders, data in epidemiological settings show that mood and anxiety disorder
symptoms, like ASD symptoms, may be conceptualized as lying along a continuum. The
categorical approach of the present study was used to facilitate our biological studies, designed
to test hypotheses about patients with unequivocal signs of relatively severe and impairing
mood and anxiety disorders. Such an approach has distinct advantages under conditions in
which questions on phenomenology abound. Nevertheless, future studies based on
epidemiological samples may consider the degree to which the relations between ASD
symptom scale scores and mood symptoms are most appropriately conceptualized as
continuous versus categorical in nature.

Our findings have several significant clinical implications. These data should alert clinicians
to the importance of using ASD symptom scales as well as structured interviews and
observations to identify social reciprocity and communication deficits as treatment targets in
pediatric mood and anxiety disorders. For some children, additional therapeutic approaches,
such as those typically used in the treatment of ASDs, may be useful to target all relevant
impairments presenting in youths with mood and anxiety disorders.
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