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Abstract

Objective—This study investigated the diagnostic and clinical utility of the parent-rated Screen
for Child Anxiety Related Emotional Disorders (SCARED-P) for detecting youth anxiety
disorders.

Method—Youth aged 6 to 12.9 were recruited from 9 outpatient mental health clinics (AM=707).
Consensus diagnoses were based on semi-structured interviews (KSADS) with youth and
caregivers; 31% were diagnosed with at least one anxiety disorder. Caregivers completed the
SCARED-P to describe youth anxiety levels. SCARED-P scores were not considered during the
consensus diagnoses. Areas under the curve (AUCs) from receiver operating characteristic
analyses and diagnostic likelihood ratios (DLRs) quantified performance of the SCARED-P total
score and subscale scores (generalized anxiety disorder and separation anxiety disorder).

Results—SCARED-P total scores had variable efficiency (AUCs=.69-.88) and GAD and
separation anxiety subscale scores were excellent (AUCs=.86-.89) for identifying specific anxiety
disorders. Optimal subscale cutoff scores were computed to help rule-in (DLRs=2.7-5.4) or rule-
out (DLRs<1.0) anxiety disorders among youth.

Corresponding author: Anna Van Meter, Ph.D., 1165 Morris Park Avenue, Rousso Building, Bronx, NY 10461,
anna.vanmeter@einstein.yu.edu, 718.430.3861.
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Conclusion—Results suggest that the GAD and separation anxiety SCARED-P subscales
accurately identify their respective matched diagnoses. DLRs may aid clinicians in screening for
youth anxiety disorders and improve accuracy of diagnosis.
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Anxiety disorders are common among youth, with lifetime prevalence estimated at 9-20%
(Aschenbrand, Angelosante, & Kendall, 2005; Kessler et al., 2005; Merikangas et al., 2010;
Sakolsky & Birmaher, 2008). They are associated with a number of negative outcomes for
youth, both in the short- and long-term. In addition to increasing risk for internalizing
disorders (anxiety, mood), and substance abuse disorders later in life (Beesdo-Baum et al.,
2012; Grant et al., 2004; Shankman et al., 2009), anxiety may also interfere with an
individual’s ability to form relationships (Nelson, Rubin, & Fox, 2005), to pursue academic
and professional goals, and to have a good quality of life. Though the burden of anxiety
disorders is high (Baxter, Vos, Scott, Ferrari, & Whiteford, 2014), treatment is often
successful (Hunsley, Elliott, & Therrien, 2014; Seligman, 2011) and can help to reduce the
sequelae for both the individual and society.

Providing access to evidence-based treatment for a young person with an anxiety disorder
has the potential to make a substantial difference in his/her future. However, accurate
diagnosis of internalizing disorders in young people can be challenging. As with many other
disorders, internalizing disorders are unlikely to fit a “prototypical” presentation and may
manifest with a variety of symptoms and comorbid disorders (Kendall et al., 2010). Anxiety
disorders, in particular, can be associated with agitation, irritability, and oppositionality, in
addition to withdrawal, fear, and worry. Furthermore, some anxiety is developmentally
appropriate and expected, so clinically significant anxiety can be difficult to distinguish
(Sakolsky & Birmaher, 2008). Consequently, anxiety disorders in youth are often
undiagnosed or misdiagnosed (Tomb & Hunter, 2004), especially if the child has a
prominent externalizing disorder that preempts adult attention. In fact, youth with
internalizing disorders are less likely to be brought for mental health services than their
peers with externalizing disorders (Lynch & Clarke, 2006). Therefore, being able to estimate
anxiety disorder risk using brief assessment tools that could be used in school or primary
medical care settings may be particularly important to assure that those who could benefit
from help receive it.

Many diagnostic assessments make use of screening tools to determine whether an
individual is experiencing symptoms consistent with a certain disorder or class of disorders.
However, information about Aowan individual’s score influences his/her risk for a disorder
(i.e., by how much does a score of 5 versus a score of 8 change the likelihood that a disorder
is present?) is not often clear. Though an evidence-based approach will improve accuracy of
the estimated likelihood of a diagnosis, information needed to take advantage of this
approach can be difficult to find. Providing likelihood ratios for commonly-used clinical
tools and demonstrating how to integrate them into an evidence-based approach to
assessment may help to improve the assessment and diagnosis of childhood disorders, and
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facilitate successful treatment (Christon, McLeod, & Jensen-Doss, 2014; Youngstrom,
Choukas-Bradley, Calhoun, & Jensen-Doss, 2014). One effective, relatively simple way of
incorporating evidence-based practices into assessment is to use a nomogram (Figure 1) to
determine diagnostic probabilities (Straus, Glasziou, Richardson, & Haynes, 2011). The
nomogram works by integrating likelihood ratios (based on known risk factors) into a
posterior probability that a person meets criteria for a given disorder. This type of actuarial
approach has repeatedly demonstrated superiority to clinical judgment (Grove, Zald, Lebow,
Snitz, & Nelson, 2000; Hamilton, 2001; Jenkins, Youngstrom, Washburn, & Youngstrom,
2011). Clinicians tend to make errors when estimating an individual’s risk (Norman & Eva,
2010). For example, research has shown that, on average, a child’s risk of having an anxiety
disorder is 4 to 6 times higher if they have a parent with an anxiety disorder (Hettema,
Neale, & Kendler, 2001; Rapee, 2012). For the average child, this would mean a probability
of approximately 33% (9% base prevalence of anxiety among youth corresponds to odds of .
99; quintupling the odds based on family history raises the odds to .49, corresponding to a
probability of .33), but a clinician susceptible to confirmation bias might interpret the
presence of parental anxiety as sufficient confirmation that the child has the same disorder.
Confirmation bias is a major problem in clinical decision-making, and its effects with regard
to family history were shown in a study of clinicians asked to estimate the likelihood that a
youth had mood disorder, given a family history of bipolar disorder, in addition to symptoms
and other risk factors (Jenkins et al., 2011). Use of a nomogram can help to effectively
eliminate the influence of cognitive biases by providing probabilities based on data rather
than interpretation. Additionally, the nomogram can incorporate multiple sources of data,
which is advantageous in clinical settings where there is likely to be more than one measure
of risk.

Among the tools available to assess anxiety in youth is the Screen for Child Anxiety Related
Emotional Disorders (SCARED; Birmaher et al., 1999). The SCARED is easy to complete
and has been used successfully to screen for anxiety in a number of settings, including
schools and primary care settings (Hale, Raaijmakers, Muris, & Meeus, 2005; Wren, Bridge,
& Birmaher, 2004). There are both parent and child reports, with a five factor structure that
corresponds to the following anxiety domains: panic/somatic, generalized anxiety,
separation anxiety, social phobia, and school phobia. Importantly, the SCARED has
demonstrated validity as an anxiety screening tool for youth from a variety of cultures and
ethnicities (Canals, Hernandez-Martinez, Cosi, & Domenech, 2012; Cosi, Canals,
Hernandez-Martinez, & Vigil-Colet, 2010; DeSousa, Salum, Isolan, & Manfro, 2013;
Gonzalez, Weersing, Warnick, Scahill, & Woolston, 2012; Hale, Crocetti, Raaijmakers, &
Meeus, 2011; Hariz, 2013). Additionally, the SCARED is both free and relatively brief,
increasing its appeal for clinicians who are often constrained by limited time and resources.

Though several studies have investigated psychometric properties of the parent-rated
SCARED (SCARED-P), relatively few studies have evaluated how a score on the SCARED-
P would correspond with an anxiety disorder diagnosis as determined by a gold standard
assessment approach. Studies that have evaluated sensitivity and specificity of the SCARED-
P have found somewhat mixed results and have recommended different cut-off scores for
identifying youth likely to meet criteria for an anxiety disorder. In an epidemiological study
of Spanish youth, Cosi and colleagues (2010) found that parent report on the SCARED
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subscales had small, but significant, correlations with anxiety symptoms measured by the
M.L.N.I. Kid, a structured interview for youth. In a similar epidemiological study of Spanish
youth, a score of 15-17 was recommended, corresponding to sensitivity of 63% to 66% and
specificity of 61% to 70% for diagnoses made with the M.I.N.I (Canals et al., 2012). In
contrast, in a study of Lebanese children at an outpatient mental health clinic, a cut-off score
of 24 was recommended with sensitivity of 67% and specificity of 55% (Hariz, 2013),
consistent with a study of treatment-seeking American adolescents that found an area under
the curve (AUC) of .67 for the SCARED-P against diagnoses made with the K-SADS-P or a
symptom checklist (Monga et al., 2000). Similarly, the parent-rated SCARED total score,
somatic score, and separation anxiety score were able to distinguish youth with anxiety
disorders diagnosed by a DSM-IV symptom checklist interview from youth without anxiety
disorders (s <.005) who were all receiving services at a mood and anxiety disorders
outpatient clinic (Birmaher et al., 1999). Finally, in a study of youth (ages 8-15) presenting
for primary care services, the SCARED-P total score showed fair diagnostic efficiency for
identifying youth diagnosed with an anxiety disorder using the KSADS-PL (Schedule for
Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime
version) with an AUC of .79 (Gardner, Lucas, Kolko, & Campo, 2007).

Though results of these studies suggest that there could be clinical utility in using the
SCARED-P as part of an assessment for a possible anxiety diagnosis, the relation between
an individual’s score on the SCARED-P and the likelihood that s/he has an anxiety disorder
has not been fully explored. Furthermore, because many of the research studies using the
SCARED to screen for anxiety disorders have focused on community or primary care
populations, less is known about the SCARED-P’s efficiency at identifying anxiety disorders
among youth who are seeking services for mental health concerns. Outpatient mental health
clinics are more likely than schools or primary care settings to have high rates of conditions
likely to generate false positive scores on a scale. For example, mood disorders frequently
generate high scores on measures of anxiety, even in the absence of a comorbid anxiety
disorder (Clark & Watson, 1991), due to the fact that mood and anxiety disorders are both
associated with high levels of negative affect, even in the absence of clinical symptoms of
anxiety (e.g., Austin, Chorpita, & Chorpita, 2004, in child samples; Phillips, Lonigan,
Driscoll, & Hooe, 2002). Testing an anxiety scale in a psychiatric clinical sample is likely to
yield much more conservative estimates about its diagnostic specificity and lower overall
estimates of diagnostic efficiency; but these estimates are also more likely to generalize to
other clinical settings (Youngstrom, Meyers, Youngstrom, Calabrese, & Findling, 2006;
Zhou, Obuchowski, & McClish, 2002). Considering that the SCARED-P is one of the most
widely used rating scales for childhood anxiety, greater elaboration of its discriminative
validity is important.

The present study was designed to determine how the SCARED-P performed in a sample of
children (ages 6-12.9) seeking outpatient mental health services. This sample is significantly
younger, on average, than previous outpatient mental health samples that have been used to
evaluate the SCARED. Additionally, most youth in the sample were recruited because they
had elevated symptoms of mania (though less than 23% met criteria for a bipolar spectrum
disorder). Although this may limit the generalizability of the results, we believe that due to
the high degree of overlap in symptoms between mania and other childhood disorders
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(Kowatch, Youngstrom, Danielyan, & Findling, 2005) and the significant rate of
comorbidity between mood and anxiety disorders, our sample is a strength. Anxiety
disorders will be more difficult to identify when youth also have significant mood pathology,
enabling us to evaluate the SCARED under realistic and challenging clinical conditions
(Zhou et al., 2002).

All youth in the sample were evaluated with a rigorous diagnostic assessment that included a
semi-structured interview with both the youth and parent followed by a consensus diagnosis
by a licensed clinical psychologist or child psychiatrist, providing the opportunity to test
diagnostic efficiency of the SCARED-P against DSM-IV-TR diagnoses using receiver
operating characteristic (ROC) analyses. Additionally, we explored whether age or sex
moderated SCARED-P performance. We collected SCARED parent report in order to focus
on a younger age-group than could complete self-report efficiently, because some anxiety
disorders are more common in childhood, and because parent report is more practical for
large-scale screening, taking into account the need to collect parent consent before youth
report could be collected in school, primary care, or community settings (Mineka, Watson,
& Clark, 1998). Previous studies have found mixed results for the level of agreement
between parent and child report on the SCARED (Cosi et al., 2010; Dirks et al., 2014; Wren
etal., 2004).

Based on earlier studies (Birmaher et al., 1999; Cosi et al., 2010; Gardner et al., 2007), we
expected the SCARED-P total and subscale scores to discriminate youth with anxiety
disorder diagnoses from youth with other diagnoses. Additionally, we expected the
SCARED-P total score to outperform the subscales for identifying any anxiety disorder, and
the subscales to outperform the total score for predicting matched specific diagnoses (e.qg.,
generalized anxiety disorder [GAD] subscale with GAD diagnosis). We anticipated that the
AUCs would be differentfor girls and boys based on previous studies showing that girls tend
to score higher than boys on the SCARED-P (Boyd, Ginsburg, Lambert, Cooley, &
Campbell, 2003; Essau, Muris, & Ederer, 2002), but we did not hypothesize about the
direction of the difference. We also expected that child age would affect performance of the
SCARED-P, with better performance found when parents rate anxiety in older youth (Hale
etal., 2011; Wren et al., 2004). Finally, we estimated multilevel diagnostic likelihood ratios
(DLRs; Jaeschke et al., 1994) for ranges of scores on the SCARED total and subscale
scores, and provided a clinical vignette to illustrate how to apply DLRs to aid assessment for
an individual case.

Participants and procedures

The current study used baseline data from the Longitudinal Assessment of Manic Symptoms
(LAMS) study, which was designed to investigate the long-term trajectory of youth
presenting for treatment with elevated symptoms of mania (ESM), regardless of whether
they met criteria for a bipolar spectrum disorder. ESM has been conceptualized as a
transdiagnostic dimension of emotion dysregulation, and one of the key goals for LAMS has
been to investigate how this emotional dysregulation plays out over the course of
development. Participants were recruited from nine outpatient mental health clinics
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associated with the four LAMS university partners. Two cohorts of children were enrolled:
youth aged 6 to 12.9 with ESM (as indicated by a score 12 or greater on the Parent General
Behavior Inventory 10-item mania scale (PGBI-10M; Youngstrom, 2008), along with a
demographically matched subset of youth aged 6 to 12.9 with scores less than 12 on the
PGBI-10M. Due to primary aims of the LAMS study, all youth with scores greater than 12
on the PGBI-10M were invited to participate (7=621) while only a small percentage of youth
with scores lower than 12 on the P-GBI (7=86) were invited. Horwitz et al. (2010) provide
additional details about the recruitment strategy. All procedures were approved by the IRB at
each participating university. Written informed consent from parents/guardians and assent
from participating children were obtained. A total of 707 children enrolled between
December 2005 and December 2008. The demographic characteristics of the sample are
reported in Table 1.

Trained research assistants interviewed all youth and their parent/caregiver using the
Scheduled for Affective Disorders and Schizophrenia for School-Age Children-Present and
Lifetime version (KSADS-PL-W;, Findling, 2010; Geller, Williams, Zimerman, & Frazier,
1996; Kaufman et al., 1997) to assess for both current and past psychiatric symptoms. All
diagnoses followed unmodified DSM-IV-TR diagnostic criteria. Initial rater training
occurred during a three-day start-up meeting, followed by rating along with taped
interviews, and then by leading administrations of the assessment instruments with a reliable
rater scoring along. To prevent rater drift following training, interviewers rated taped
administrations of the K-SADS-PL-W and mood severity ratings. The x for K-SADS-PL-W
psychiatric diagnoses was 0.82 (Findling et al., 2010). A licensed clinical psychologist or
child psychiatrist reviewed all diagnoses and KSADS data. SCARED-P scores were not
considered when determining the diagnoses.

Measures

KSADS-PL-W—KSADS-PL-W (Findling, 2010; Geller et al., 1996; Kaufman et al., 1997)
was administered to children and their parent or caregiver to assess for current and past
psychiatric symptoms. The KSADS-PL-W is a widely used semi-structured interview that
demonstrates strong reliability; in the present study inter-rater reliability for K-SADS-PL-W
diagnoses was 0.82 (Findling et al., 2010).

PGBI-10M—PGBI-10M (Youngstrom, 2008) was administered to parents as part of the
baseline assessment. The PGBI-10M is an empirically-derived scale carved from the Parent
General Behavior Inventory, keeping items that best discriminate between bipolar disorder
and other diagnoses. The PGBI-10M is highly internally consistent in the present sample,
a=.92. Though the PGBI-10M was designed to identify youth at risk for bipolar disorder, it
does not include all symptoms associated with bipolar disorder, and those symptoms it does
assess may also be associated with other childhood disorders.

SCARED-P—SCARED-P (Birmaher et al., 1999) was completed by caregivers as part of
the baseline assessment. The SCARED-P consists of 41 items that assess child anxiety
symptoms for the last 3 months. Each item is rated on a 3-point Likert type scale: 0 (ot true
or hardly ever true) to 2 (true or often true). Total scores range from 0 to 82, with high scores
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indicating more anxiety symptoms; total scores of 25 or above are often used as the clinical
cut-off (Birmaher et al., 1999; Monga et al., 2000). The SCARED-P has a five-factor
structure corresponding with subscales for GAD, panic disorder, separation anxiety, social
phobia, and school avoidance. The present analyses excluded the school avoidance subscale
because it does not correspond to DSM diagnostic criteria, and because some studies have
found that a four factor model, without school avoidance, fits better (Cosi et al., 2010). The
current study examined diagnostic efficiency of total SCARED-P scores as well as scores for
the GAD, and separation anxiety scales. In the present sample Cronbach’s a = .95 for the
Total score, a = .90 for the generalized anxiety subscale, and a = .85 for the separation
anxiety subscale.

Analytic Plan

Nonparametric estimates of the area under the curve (AUC) from receiver operating
characteristic (ROC) analyses quantified diagnostic efficiency of the SCARED-P total and
subscale scores. A rough guideline for evaluating AUC values is: < .70 = poor, .70 - .79 =
fair; .80 - .89 = good; and .90 - 1.00 = excellent (Swets, 1988), although values higher than .
90 in mental health contexts are often the result of design flaws such as comparing clinical
cases to healthy controls (Youngstrom et al., 2006). AUCs were calculated for the target
condition of any anxiety disorder using both the SCARED-P total and SCARED-P subscale
scores, in order to evaluate whether total or subscales scores were better able to discriminate
youth with any anxiety disorder (including GAD, panic disorder, OCD, PTSD, anxiety
disorder NOS, separation anxiety, specific phobia, and social phobia) from other youth in the
sample. Additionally, AUCs were calculated for GAD and separation anxiety using both
SCARED-P total and SCARED-P subscales scores (matched with the respective diagnosis).
Panic disorder was diagnosed in only 1% of the sample and social phobia was diagnosed in
only 3%; because there were so few youth diagnosed with panic disorder or social phobia
these diagnostic categories could not be evaluated independently, though these youth were
included in the broad anxiety disorder category (Kraemer, 1992). Venkatraman’s
permutation test compared ROC curves (Venkatraman, 2000; Venkatraman & Begg, 1996).
When a binary diagnostic test is being compared with a continuous test, this test has more
statistical power than alternatives to test differences across AUCs, as it examines equality of
the two ROC curves at all operating points, rather than just comparing the two overall AUC
estimates (Venkatraman, 2000). Specifically, this method evaluates equality of the entire
ROC curves by examining the absolute difference of the two ROC curves with a reference
permutation distribution of this difference (\enkatraman & Begg, 1996).

Consequently, a significant result indicates existence of asymmetry at an operating
classification point regardless of AUCs. In other words, this allows for identification of
differences in diagnostic accuracy between two predictors, even when the point-estimate
overall AUCs are the same. Moderator analyses tested whether diagnostic efficiency for the
SCARED-P total and subscale scores changed significantly depending on whether or not the
youth had a mood disorder diagnosis. Additionally, moderator analyses examined
differences due to demographics, comparing males and females, and youth under 11 to those
11 and over, as previous studies have found age and sex differences on parent ratings on the
SCARED (Birmaher et al., 1997; Wren, Bridge & Birmaher, 2004). Though the SCARED-P
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has been validated among diverse samples (Gonzalez et al., 2012; Hale et al., 2011), we also
tested whether results differed between White and non-White youth.

Finally, we calculated diagnostic likelihood ratios (DLRs) for cut-points yielding the best
combination of sensitivity and specificity from ROC curves (Robin et al., 2011). DLRs
based on optimal cut-points provide clinically useful information for predicting likelihood of
a diagnosis. DLRs of less than 1.0 indicate that the observed score is associated with lower
than average odds; DLRs of 1.0 mean that the score does not change the odds; DLRs
between 2 and 5 are a small increase of the odds and potentially clinically meaningful;
DLRs between 5.0 and 10.0 are a moderate increase, and DLRs greater than 10 are often
clinically decisive (Straus et al., 2005).

The sampling design for LAMS under-sampled low scorers on the PGBI-10M by design. We
weighted the observed cases to account for both probability of selection (all cases scoring
12+, along with a small matched sample of low scorers), as well as any differences in
response rate, given that a family’s participation was voluntary. Sample weights accounted
both for the unequal probability of selection (by design) and any potential demographic
differences introduced by non-response. First, the inverse of the probability of selection
became a base weight. Second, logistic regression estimated the probability of agreeing to
participate in the LAMS study once invited. The final model included the main effect of site,
ESM status, age, sex, race, Hispanic ethnicity and insurance status, and all two-way
interactions with ESM (except for Hispanic ethnicity due to small cell size). The distribution
of predicted probabilities created 10 propensity cells. The non-response weight was the
inverse of the unweighted response rate per propensity cell (Little & Vartivarian, 2003). The
final weight was the product of the base weight and the non-response weight, which was
rescaled such that the sum was equal to the sample size.

All analyses used SPSS-Version 22.0 or pROC package in R. Missing data were minimal
(range 0-7% at the scale or summary variable level) and the missing at random assumption
was tenable, so each analysis used listwise deletion.

Demographics

Table 1 presents demographic characteristics of participants with and without anxiety
disorders. Among the 707 participants, 31% of children were diagnosed with one or more
anxiety disorders. Prevalence rates for GAD and separation anxiety were both 9%, 7=22
youth met criteria for both separation anxiety and GAD. There were no age or sex
differences between youth with and those without an anxiety disorder. The group with no
anxiety disorders included a higher percentage of African American children. The
SCARED-P total and SCARED-P subscale scores were higher in children with anxiety
disorders, as expected. There were no differences on the PGBI-10M between those with
versus without an anxiety disorder.
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As expected, the SCARED-P total score was highly correlated with the scale scores (75=.
82-.85, ps<.001). The SCARED-P total and scale scores were moderately correlated with
baseline P-GBI-10M scores (15=.34—-.42, ps<.001).

Diagnostic Efficiency Statistics

We examined back-to-back histograms for all distributions to visually inspect for degenerate
distributions or outliers that might be problematic for ROC analysis (Youngstrom, 2014).
AUCs for the total score were fair to good (.69-.89; see Table 2). Venkatraman’s test
compared AUCs for the SCARED-P total versus SCARED-P subscale scores across target
anxiety conditions. Subscale scores outperformed the total score for predicting GAD (AUC
=.86, p<.0005), but not for separation anxiety (AUC =.89, p=.343). The differences, though
significant on the Venkatraman permutational test, were small enough that it was important
to examine differences in the DLRs to decide if there might be clinical utility in interpreting
the subtests.

Moderator analyses indicated that presence of a mood disorder changed performance of the
SCARED-P. Among youth who dJid nothave a comorbid mood disorder, compared to those
with mood disorder, the GAD subscale performed better at predicting GAD (p=.013).

Moderator analyses identified significant interactions with sex; the GAD subscale performed
better in males than females (p=.016); see Table 3. When we compared scale performance
between children younger than 11 and those 11 and older, there were no differences; see
Table 4.

When testing moderation across race/ethnicity, the SCARED-P total score performed better
for non-White youth for predicting any anxiety disorder (p=.013), and GAD (=.005).
Additionally, the GAD subscale score did better predicting GAD among non-White youth
(0=.041). There was no difference predicting separation anxiety by either total score or
separation anxiety subscale.

Diagnostic likelihood ratios were computed using cut-off scores designed to find the optimal
balance between sensitivity and specificity (Robin et al., 2011); see Table 5. There was some
degeneracy in the data, due to the fact that some youth with high scores on the SCARED-P
did not have anxiety disorders, often due to a mood disorder (population pyramid graphical
display available from authors upon request). Consequently, we found that two DLRs — one
indicating low risk, the other indicating elevated risk — best represented the relation between
scale score and diagnosis in this sample. More fine-grained segments resulted in non-linear
changes in DLR estimates with increasing SCARED-P scores due to high scores in cases
with mood disorders absent an anxiety disorder. Using optimal cut-off scores, a SCARED-P
total score of 22 or above was associated with a moderate increase in the odds of receiving
one or more anxiety disorder diagnoses (DLR=2.71). In contrast, total scores of 21 and less
were associated with reduced likelihood of meeting diagnostic criteria for any anxiety
disorder (DLR=0.55). The GAD and separation anxiety subscale scores produced at least a
moderate increase in the odds of predicting matched anxiety disorders; GAD subscale 8+,
DLR=3.55, separation anxiety subscale 8+, DLR=5.35. Scores below the optimal cut-off for
the two subscale scores were associated with reduced likelihood of an anxiety diagnosis, see
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Table 5. Scores below the optimal cutoff are useful to rule-out specific diagnoses of anxiety
disorders while scores above the optimal cut-off may help to identify the most likely anxiety
diagnosis. All optimal cutoff scores yielded acceptable levels of sensitivity (=.82) and
specificity (=.79), except the sensitivity (.56) for the total score predicting any anxiety
disorders.

Discussion

Results indicated that individuals’ scores on the SCARED-P are statistically valid for
discriminating cases with anxiety disorders from a comparison group of treatment-seeking
youth diagnosed with a wide range of disorders, including mood disorders, ADHD, and
disruptive behavior disorders. Findings replicated prior work and indicated that elevated
scores on the SCARED-P scales are associated with anxiety diagnoses. The AUC of .69 is
similar to the .67 estimate reported by Monga et al. (2000) for the total score identifying
cases with any anxiety disorder in another clinical sample.

We extended prior work by (a) evaluating the SCARED-P in the largest outpatient sample
investigated to date, (b) testing performance of both the total score and GAD and separation
subscale scores for identifying any anxiety disorder, as well as (c) GAD and separation
anxiety, (d) directly comparing the performance of scales head-to-head in the same sample,
and (e) testing whether sex, age, comorbid mood disorder, or race statistically moderated the
diagnostic efficiency of scales. As hypothesized, we found that the total score performed
well for the global purpose of identifying the presence of any anxiety disorder, whereas the
GAD subscale showed a small but significant advantage for identifying GAD. We also found
evidence that sex moderated the performance of some SCARED scales, although the
difference in performance we found was subtle enough that though statistically significant, it
was not clinically compelling.

This is the first paper to report diagnostic likelihood ratios for the SCARED. These are
person-level effect sizes, whereas AUC is a group level effect size. An analogy would be that
DLRs are to AUC as Jacobson’s clinically significant change would be to Cohen’s & both
DLR and clinically significant change apply effect to individual cases instead of group
summaries. DLRs that represent Jow or elevated'risk for an anxiety disorder are not intended
to be diagnostic, rather, they provide a guideline for clinicians to consider in the context of
other information relevant to the diagnostic decision making process. It may seem
counterintuitive that a score in the elevated range would result in a very different DLR from
a score just a few points away in the low risk range, but in the context of a screening tool,
such information is likely to help clinicians. It helps determine whether further assessment
for anxiety disorders is necessary — the clinician still must decide whether an anxiety
disorder is present (Youngstrom, 2012).

Incorporating actuarial methods as part of the assessment process enables clinicians to
integrate multiple sources of data, improve specificity of predictions made about diagnosis
and prognosis, and limit the influence of bias and heuristics that tend to cloud clinical
judgment (Aegisdottir et al., 2006; Dawes, Faust, & Meehl, 1989; Grove et al., 2000). To
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illustrate this process using a nomogram — a simple, paper-and-pencil tool for combining
likelihood ratios — we provide a clinical vignette below.

Clinical lllustration

Roger is a 10-year-old African American boy whose mother, Cecilia, called for an
appointment because of “a lot of irritability and difficulty sleeping.” Before the appointment,
the clinic sent a packet of information, forms, and symptom scales to be filled out and
brought to the appointment, including a SCARED-P. When Roger and Cecilia arrived for
their appointment, the clinic receptionist scored the scales; when the receptionist gave you
the scored scales, she noted that the most elevated scores were on the SCARED-P. Cecilia’s
answers yielded scores of 26 (total), 10 (GAD), 9 (separation anxiety), 6 (social phobia), and
1 (panic). You also see that on a questionnaire about family history of psychiatric illness,
Cecilia has endorsed anxiety. Using the probability nomogram (see Figure 2), you begin
with a base rate for anxiety disorders of 20%, which is consistent with the referral pattern at
your clinic (Youngstrom et al., 2014). Next, you incorporate the knowledge that Roger’s
mother has an anxiety disorder, which increases Roger’s risk by about 5 times. Drawing a
line from the base rate through the number 5, corresponding to a 5 times greater risk, the
posterior probability of Roger having an anxiety disorder is 56%. Next, you put the new
probability on the left side, and incorporate the diagnostic likelihood ratio of 2.71 associated
with Roger’s total score of 26 on the SCARED-P. Drawing the line from 56%, through 2.71,
we get a posterior probability of 78%. If we had more information from distinct sources,
such as a self-report from Roger, we could continue to refine the posterior probability. The
results of the nomogram exercise are not diagnostic, but they will guide next steps using a
structured or semi-structured diagnostic interview.

When you meet him, Roger appears sullen and responds with monosyllabic answers. His
mother reports that Roger worries a lot; she said that he often expresses fears that he will fail
in school, though his grades are good, and he likes to know where she is at all times.
Recently, he has been missing a lot of school, and, on the days he does attend, he spends
most of the day in the nurse’s office. He complains of headaches and upset stomach, and
asks the nurse repeatedly to call his mother to pick him up. Cecilia also mentions that Roger
is a “bad sleeper” and often wakes her up during the night, wanting to know if she is OK.
The two of them have not been getting along well; she describes him as being “rude” and as
having a “hot temper,” especially when she tries to get him to go to school. Cecilia reports
that she is very worried about him. Following your interview with Cecilia and Roger, you
conclude that the chief complaint of irritability and difficulty sleeping appear to be due to
separation anxiety with some GAD symptoms, confirming the probability incorporating the
clinic base rate of anxiety disorders, Roger’s SCARED-P total score, and his family history
of anxiety using the nomogram.

The key features of the process are that (a) the interpretation is based on empirical weights
for the different factors (the DLRs), (b) it is rapid — connecting the dots on a nomogram
takes a few seconds, and it would be similarly fast to enter the numbers in an online or
smartphone application, (c) the interpretation is more consistent and accurate than clinicians
would achieve using typical, impressionistic interpretation of the same information (Jenkins
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et al., 2011; Straus, Glasziou, Richardson, & Haynes, 2011). Because the SCARED-P is
available at no charge, there is no additional expense added to the assessment process. In
contrast, a meta-analysis found the kappa for agreement between structured diagnostic
interviews and unstructured clinical interviews about the presence of anxiety disorders was
in the .26 to .34 range based on 3050 cases (Rettew, Lynch, Achenbach, Dumenci, &
Ivanova, 2009).

Though the SCARED-P does not discriminate cases with anxiety disorders from those with
other disorders well enough to be used alone to make a diagnosis, it does have utility as a
component of the assessment process. The present study adds to the data indicating that, in
addition to identifying youth with anxiety in community samples, the SCARED-P can also
help to identify youth with anxiety in clinical samples. This is important, as the ability to
distinguish healthy youth from youth with anxiety is not as helpful as being able to
distinguish youth with anxiety from youth with depression or other internalizing symptoms.
In a typical clinical scenario, where a caregiver brings a child for assessment and treatment,
the SCARED-P can help the clinician to determine whether an anxiety disorder is likely, or
if the symptoms might be due to depression or another disorder. This can be particularly
helpful for internalizing disorders, which may be more difficult to assess in young people
(Kendall et al., 2010).

Additionally, results of this study suggest that the SCARED-P can help to distinguish
between specific anxiety disorders, not just between anxiety disorders and other disorders
more broadly, further helping to focus the diagnostic decision. In fact, the DLRs for elevated
subscale scores are higher than the DLR for the total score (predicting any anxiety disorder).
Related, subscale sensitivity scores are better, indicating that they are likely more accurate
estimates of risk than the total score. Furthermore, scores below the suggested cutoffs are
informative, suggesting that the likelihood of an anxiety disorder is fower, because scores
that low are rare in cases with anxiety as compared to other diagnoses (as indicated by a
DLR <1). Interestingly, though the subscales performed better overall, moderator analyses
suggest that the SCARED-P total score may be less susceptible than the GAD subscale to
inflated scores due to comorbid mood disorders. Because both anxiety (and in particular
GAD) and mood disorders are associated with negative affect, the presence of a mood
disorder can lead to a false positive score on screening tools for anxiety (e.g., Austin et al.,
2004). Tools, such as the SCARED-P total score, that distinguish anxiety from mood
disorders can be very useful, particularly when many presenting symptoms are germane to
both mood and anxiety.

As shown above, diagnostic likelihood ratios can be integrated easily with other information
to aid clinical diagnosis. Though cut-off scores are helpful, they do not provide adequate
information to know Aow much an individual’s diagnostic picture changes given a higher or
lower score. Additionally, literature on the SCARED-P offers a range of suggestions for
cutoff scores, which may limit clinical utility.

To our knowledge, this is the first study to examine clinical utility of the SCARED-P and to
provide DLRs, based on clinical data, to aid clinicians who use the SCARED-P in their
practice. Other strengths of the study include investigation of SCARED-P subscales, along
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with the total score, to determine diagnostic efficiency for matched diagnoses (e.g., the
SCARED-P GAD subscale matched with GAD diagnosis). Though psychometric data
(factor analysis results, AUCs) are helpful when evaluating whether or not to use a measure,
they provide less clinical utility. We hope that, by providing both evidence of SCARED-P’s
diagnostic efficiency and a guide for incorporating it into an evidence-based approach to
assessment, that clinicians will gain comfort with this process.

Our findings used consensus diagnoses as the criterion. It is likely that the performance of
the SCARED-P would look significantly better if we based diagnoses only on the KSADS
interview with the parent. This would narrow the sources of input into the diagnosis
(Campbell & Fiske, 1959), eliminating trait variance measured by youth report, interviewer
behavioral observations, or clinical judgment on the part of the professional leading the
consensus process. We agree with those that argue that the incorporation of these other
sources of information enhances the validity of the resulting diagnosis (Bossuyt et al., 2003;
Garb, 1998; Spitzer, 1983), even though the apparent effect sizes may be smaller (e.g.,
Youngstrom, Genzlinger, Egerton, & Van Meter, in press, found that effect sizes were +.25 d
larger for parent scales when the diagnostic criterion interview only included the parent). For
anxiety disorders, in particular, the use of consensus diagnoses likely increases the
generalizability of results, as few clinicians would treat anxiety in the youth without first
interviewing the youth and integrating their perceptions with the caregiver report (Silverman
& Ollendick, 2005).

Though the SCARED-P has clear clinical utility, previous studies suggest that youth self-
report on the SCARED may provide better information about the likelihood of an anxiety
diagnosis (Wren et al., 2004; Kraemer, 2003) among older samples. Some evidence
indicates that children are better reporters of internalizing symptoms than their parents
(Muris, Merckelbach, Van Brakel, Mayer, & Birgit, 1999). Unfortunately, only parent report
was collected in the present study due to youth age. Future studies should compare both
measures to see if one outperforms the other and whether there is incremental value for
including both.

Our findings suggest that the SCARED-P might perform differently depending on the
child’s age and sex. To our knowledge, this is the first study to examine diagnostic efficiency
of the SCARED-P among different age and sex groups, so it is difficult to say whether or not
different cutoff scores and DLRs should be used depending on age and sex. Because we
found one significant interaction, it will be important to examine sex differences in future
studies of the SCARED to better understand its performance in different populations.

Importantly, our population was demographically diverse. Results of our study, and others,
suggest that the SCARED-P can be used effectively across racial and ethnic groups (Canals
et al., 2012; Cosi et al., 2010; DeSousa et al., 2013; Gonzalez et al., 2012; Hale et al., 2011,
Hariz, 2013). In fact, in our sample, the SCARED-P tended to perform as well or better
among non-White youth. Due to recruitment strategies, our sample may be less
diagnostically diverse than some outpatient clinical samples. The rate of mood disorders was
high; though this may affect the generalizability of our results, given the high rates of
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comorbid anxiety and mood disorders, we believe that testing the diagnostic efficiency of the
SCARED-P in this sample offers conservative estimates. In outpatient samples with lower
rates of mood disorders, the SCARED-P is likely to perform as well, or better, given that
mood disorders can create false positives on anxiety measures.

Though 221 youth met criteria for an anxiety disorder, too few youth met criteria for panic
disorder (/7=5) or social phobia (/77=20) to evaluate the diagnostic accuracy of the SCARED-P
subscales for these specific diagnoses. The youth with panic disorder or social phobia were
included in the “any anxiety” category though, so we know that a score above 22 could be
indicative of either of these disorders. Future studies, perhaps with slightly older samples
and higher prevalence of these anxiety disorders, should evaluate performance of the
SCARED-P panic and social phobia subscales.

Finally, the present study’s recruiting strategy made it necessary to weight the data in order
to provide more generalizable results, as is done in epidemiological studies or surveys. The
recruitment plan was designed strategically to meet primary goals of the original study and
thus, fewer children negative for ESM were recruited. As with any study, we hope other
investigators will seek to replicate results and build confidence in the generalizability of
these findings.

We hope that other investigators will also publish diagnostic efficiency data for other
measures. Although the SCARED-P has many positive qualities — it is free, easy-to-use, and
has been validated in community, primary care, and clinical populations (Birmaher et al.,
1997; Boyd et al., 2003; DeSousa et al., 2013; Gonzalez et al., 2012; Hale et al., 2005;
Hariz, 2013), there are other measures that can also be used to assess for youth anxiety
disorders (e.g., the Revised Children’s Anxiety and Depression Scale, the Multidimensional
Anxiety Scale for Children). Being able to directly compare the effect sizes and/or how
sample characteristics moderate scale performance can help clinicians to choose the best
measure for their clinical setting. For example, the published AUC for the GAD subscale of
the RCADS in an outpatient sample is .76 (Cohen’s ¢=.96; Chorpita, Moffitt, & Gray, 2005),
suggesting that if GAD were the primary diagnosis of interest, the SCARED-P might be a
better tool to use (AUC=.86, Cohen’s ¢=1.53; the effect size is significantly higher, p<.01,
based on Hanley & McNeil’s test).

Conclusion

Current results suggest that elevated scores on the SCARED-P (total or subscales) are
associated with a 3 to 5-fold increased likelihood that an individual meets criteria for an
anxiety disorder. From a clinician’s perspective, this information can be very helpful in
determining whether further assessment and/or treatment is warranted (Youngstrom et al.,
2014) as well as when considering differential diagnoses, particularly when integrated with
other sources of information (family history, base rates).
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Figurel.
Nomogram for integrating likelihood ratios to determine a posterior probability

Note: On the left side of the nomogram, the clinician would input the pretest probability —
usually the base rate of the disorder under consideration — on the middle line, the likelihood
ratio that corresponds with the first piece of clinical data (e.qg., self report score, family
history) is added. A line can then be drawn from the number on the pretest probability line
through the likelihood ratio to the right side of the nomogram. The point at which the line
intersects on the right side is the posttest probability — the new probability that the client has
the disorder after integrating the base rate and one piece of clinical information. If there are
additional pieces of information to add, the posttest probability becomes the new pretest
probability, is moved to the left side, and the process begins again.
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Nomogram Example Using the SCARED-P for a youth seen at an outpatient clinic
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Table 1
Demographic and Clinical Information
. Any Anxiety  No Anxiety P
Variable (n = 221) (n = 486) Test Statistic p
. 9.3 9.5 —
Age in years (Mean, SD) (L.9) 2.0) #705) =1.10 27
n=142 n=336 P
Male (64%) (69%) X4(1) =1.65 20
. n=163 n=292
Race? (White) (36%) (64%) x44)=2110 <.001
- m61 m63 21y —
Depression 28% 13% X4(1) = 2251 <.001
. . =49 =113 I _
Bipolar spectrum disorder 2204 23% X4(1) = .10 75
Number of DSM-IV-TR Axis | diagnoses (Mean, SD) 35(1.3) 2.0(1.0) t(338)=—15.60* <.001
n=166
GAD (9%) 0
. . n==65
Separation Anxiety (9%) 0
Mean (SD)
SCARED-P Total! ~ 26.2(153)  14.7(114)  305)=955" <001
SCARED-P GADZ  7.8(4.8) 4.5(3.8) (331)=8.89* <.001
SCARED-P Separation Anxiety® 6.2 (4.4) 3.3(3.4) (318)=8.49™ <.001
P-GBI-10M4 13.15(7.05) 12.76(7.23)  £690)=-0.66 .51

*
variances not equal, Levene’s Test p<.001

aCompIete racial breakdown: 455 White youth, 187 Black youth, 61 biracial youth, 2 Asian, and 2 American Indian youth.

1 . . . .
Screen for Child Anxiety Related Emotional Disorders-Parent rated total score;

2 . . . . . .
Screen for Child Anxiety Related Emotional Disorders-Parent rated generalized anxiety scale score;

3 . . . . . .
Screen for Child Anxiety Related Emotional Disorders-Parent rated separation anxiety scale score;

4Parent General Behavior Inventory 10-item mania scale
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