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Abstract

Objective: The purpose of this study was to determine guidelines for delineating treatment response and symptom remission

for children with anxiety disorder based on the five item and Pediatric Anxiety Rating Scale (PARS5), and replicate guidelines

using the six item PARS (PARS6).

Methods: Participants were 73 children 7–13 years of age with a primary anxiety disorder who received computer-assisted

cognitive behavioral therapy for anxiety. Signal detection analyses utilizing receiver operating curve procedures were used to

determine optimal guidelines for defining treatment response and symptom remission for youth with anxiety disorders on the

PARS5 and PARS6. The percent reduction in anxiety severity was used to predict treatment responder status. The percent

reduction in symptoms and posttreatment raw score were used to predict remission status.

Results: Optimal prediction of treatment response based on gold standard criteria was achieved at 15–20% reduction

in symptoms on the PARS5 (with 20% reduction achieving marginally higher accuracy), and 20% reduction on the PARS6.

A 25% reduction in symptoms on the PARS5 or a posttreatment raw score cutoff of 9 optimally predicted remission status.

For the PARS6, a cutoff of 35% reduction or a posttreatment score of 11, was considered optimal for determining remission

in clinical settings, whereas a 30% reduction or score of 12 was considered optimal for research settings.

Conclusions: With different scoring options available for the PARS, these results provide guidelines for determining

response and remission based on the PARS5 and PARS6 scores. Guidelines have implications for use in clinical trials, as well

as for assessment of change in clinical practice.

Introduction

Accurate measurement of symptoms, treatment progress,

and end states are important for clinicians and researchers

alike. The Pediatric Anxiety Rating Scale (PARS) (RUPP 2002)

has become an increasingly popular clinician-administered mea-

sure of anxiety severity for use with children and adolescents

following use in several large-scale treatment studies (e.g., RUPP

2001, 2002; Walkup et al. 2008). In comparison with diagnostic

measures that are lengthy to administer and provide measures

of anxiety severity only within individual disorder categories

(for example, the Anxiety Disorder Interview Schedule [ADIS-IV])

(Silverman and Albano 1996), the PARS provides a continuous

measure of anxiety severity across all anxiety disorders and has

relatively brief administration time (*30 minutes). These features

make the PARS a potentially viable measure for use in clinical

practice, and a promising measure for clinical trials that, typically,

target youth with heterogeneous anxiety disorders. Psychome-

trically validated guidelines for classifying treatment response and

remission using standardized measures, such as the PARS, are

important for use in clinical treatment trials, as well as for bench-

marking in clinical practice.
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The PARS was originally developed as a clinician-rated measure

to evaluate change in anxiety severity across disorders during a trial

of fluvoxetine in youth with separation, social, and generalized

anxiety (RUPP 2001). The PARS consists of seven clinician-rated

items, although the five item total score has been recommended for

use in clinical trials. The five item PARS (PARS5) excludes the

‘‘Number of Symptoms’’ item and the ‘‘Physical Symptoms’’ item,

given concerns that the former may not be a valid index of anxiety

severity, and that the latter may be confounded by medication side

effects, especially those from serotonin reuptake inhibitors (SRI)

(RUPP 2002). More recently, a six item version of the PARS

(PARS6) has been used in the seminal Child/Adolescent Anxiety

Multimodal Treatment Study (CAMS) (Walkup et al. 2008). This

six item version excludes only the symptom count item, but retains

the physical symptoms item, despite SRI medication treatment

being used in two treatment arms. The PARS5 and PARS6 may

have different utility and relevance in different contexts. For ex-

ample, the PARS5 may be most useful for assessing anxiety se-

verity in contexts in which medication side effects may be

confounded with physical symptoms, whereas the PARS6 may be

most useful in nonpharmacological contexts in which physical

symptoms are less likely to be attributable to medication side

effects.

Psychometric information has been reported for the PARS5,

PARS6, and the seven item total score (PARS7) in a number of

studies. Internal consistency was 0.64 for the PARS5 in a clinical

sample of anxious youth (RUPP 2002), which has been suggested

to reflect that the items are related, but not redundant. Higher in-

ternal consistency has been found in youth ‘‘at risk’’ for anxiety

(having a parent with an anxiety disorder; a = 0.75 for the PARS5

and a = 0.81 for the PARS7) (Ginsburg et al. 2011), and in non-

clinical samples (a = 0.90 for the PARS5 and a = 0.91 for the

PARS7) (Ginsburg et al. 2011). Good interrater reliability has been

noted for the PARS5 (intraclass correlation coefficient [ICC] =
0.87) (Storch et al. 2015), PARS6 (r = 0.85) (Caporino et al. 2013),

and PARS7 (ICC = 0.97) (Ginsburg et al. 2011) as well as strong

convergent validity with self-report measures of anxiety (Ginsburg

et al. 2011; RUPP 2002). As a screening instrument, a cutoff of 11.5

on the PARS5 and a cutoff of 17.5 on the PARS7 most accurately

differentiated youth with an anxiety disorder from those without

(Ginsburg et al. 2011). Importantly, the PARS has shown good

sensitivity to changes over treatment in typically developing youth

(RUPP 2001, RUPP 2002; Walkup et al. 2008; Ginsburg et al.

2011) and youth with autism spectrum disorders (Storch et al. 2013;

White et al. 2013; Wood et al. 2015). The PARS shows utility and

promising psychometric properties for continued use in pediatric

anxiety studies, necessitating further psychometric examination of

the PARS5 and PARS6 versions.

Treatment efficacy studies often examine rates of treatment re-

sponse and symptom remission in addition to measures of linear

change. Typically, treatment response is a measure of how effective

the treatment has been in reducing symptoms, although variable

levels of symptoms may still be present (Bandelow 2006). In

comparison, remission is typically a measure of diagnostic change,

whereby those who are classified as in remission no longer meet

diagnostic criteria for the specified disorder (Bandelow 2006;

Steele et al. 2006). The metric used to define response and remis-

sion include percent reduction in symptoms on an outcome mea-

sure, cutoffs scores on outcome measures, as well as specific

measures of improvement (e.g., Clinical Global Impressions -

Improvement [CGI-I]) (Guy 1976). For comparability among

studies, it is important to develop empirically derived guidelines

to define treatment response and symptom remission on relevant

outcome measures. Empirically derived guidelines also need to

bear some utility for clinical practitioners. Research findings of

effect sizes or group differences bear no utility for benchmarking

an individual client’s treatment progress. Therefore, empirical

guidelines the utilize metrics, such as percent reduction in symp-

toms and raw score cutoffs, are also important to promote dis-

semination of research findings into clinical practice.

To date, two studies have examined optimal guidelines for

defining treatment response and symptom remission based on the

PARS; one utilizing the PARS6 in typically developing children

(Caporino et al. 2013), and one utilizing the PARS5 in children on

the autism spectrum ( Johnco et al. 2015). Caporino et al. (2013)

reported the results of a signal detection study that examined

optimal cutoffs for defining response and remission on the PARS6

in a large sample of typically developing children with a primary

diagnosis of separation, social, or generalized anxiety. Using the

PARS6, a 35% reduction in symptoms on the PARS optimally

predicted treatment response (j = 0.75) whereas a 50% reduction in

symptoms, or a cutoff score of 8–10, most reliably predicted

symptom remission (j = 0.69 and j = 0.74–0.77 respectively)

(Caporino et al. 2013). The second signal detection study provided

guidelines for defining response and remission after cognitive be-

havioral therapy for anxiety in youth with autism spectrum disor-

ders using the recommended PARS5 score ( Johnco et al. 2015).

Results suggested that a 15% reduction in symptoms optimally

predicted treatment response (j = 0.57), whereas a 40% reduction

in symptoms (or a raw score £10), optimally predicted symptom

remission (j = 0.50 and 0.60 respectively).

Replicating signal detection analyses using the PARS6 is im-

portant to confirm the consistency of guidelines findings. However,

extension of signal detection analyses to provide guidelines for

defining response and remission based on the PARS5 are clearly

warranted, given that the majority of clinical and pharmacological

studies utilize the PARS5 score (RUPP 2001, RUPP 2002; Geller

et al. 2007; Rynn et al. 2007; Ginsburg et al. 2011; Storch et al.

2013, 2015). Given that the PARS5 and PARS6 may have different

utility and relevance for clinicians and researchers in different

contexts, the availability and comparison of guidelines across these

scores are important for user flexibility. Extending current guide-

lines to define response and remission using the PARS5 would also

facilitate comparisons between the guidelines developed for typi-

cally developing youth and youth with autism spectrum disorder to

inform clinical expectations about treatment effects.

Based on methods used in numerous signal detection studies

(e.g., Tolin et al. 2005; Storch et al. 2010; Lewin et al. 2011; Storch

et al. 2011; Caporino et al. 2013; Farris et al. 2013), this study

aimed to use receiver operating characteristic (ROC) procedures to

examine optimal guidelines for defining treatment response and

remission of anxiety symptoms based on the PARS5 and to repli-

cate existing guidelines using the PARS6. We hypothesized that

existing recommendations (Caporino et al. 2013) for defining re-

sponse and remission on the PARS6 would be replicated. We ex-

pected slightly smaller percent reductions to define response and

remission based on the PARS5 given reduced variability in scores.

Method

Participants

Participants were 73 children with anxiety 7–13 years of age

(mean = 9.67, SD = 1.84, 50.7% male) and their parents who com-

pleted treatment as part of a randomized controlled trial comparing
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a computerized cognitive behavioral intervention for anxiety

(Camp Cope-A-Lot [CCAL]) (Kendall and Khanna 2008) with a

treatment as usual condition. See Storch et al. (2015) for a full

description of the study protocol. Participants were recruited from

three community mental health centers in North, Central, and South

Florida. The race of participants was primarily white (82.2%), with

11.0% identifying as African American, 4.1% identifying as Asian,

and 2.7% identifying as another race. In reference to ethnicity,

9.6% were Hispanic or Latino. Participants were included if they

met Diagnostic and Statistical Manual of Mental Disorders, 4th

ed., Text Revision (DSM-IV-TR) criteria (American Psychiatric

Association 2000) for a primary diagnosis of generalized anxiety,

social anxiety, separation anxiety, and specific phobia. Because of

the specificity of the treatment protocol, youth with a primary

obsessive-compulsive disorder or posttraumatic stress disorder di-

agnoses were not included, although these disorders could be co-

morbid. The most common primary diagnoses were generalized

anxiety (39.7%), social phobia (27.4%), and separation anxiety

(23.3%). Participants were excluded if they did not meet full di-

agnostic criteria for a primary anxiety disorder at entry into active

treatment, had not stabilized on psychotropic mediations, or were

diagnosed with psychosis or bipolar disorder.

Treatment

The CCAL treatment program (Kendall and Khanna 2008) is a

12 session cognitive behavioral treatment for children 7–13 years

of age, who have anxiety. The first six sessions are completed

primarily on the computer, with the remaining sessions being

therapist led. During the computer-led session, therapists were

present to ensure proper completion of in-session tasks, as well as

the homework tasks. Treatment components include psychoedu-

cation about anxiety, identifying and dealing with anxious cogni-

tions, problem solving, and graded exposure. This program has

demonstrated efficacy for pediatric anxiety, with studies reporting

remission rates of 53–81% using the CCAL treatment, and dura-

bility of treatment gains at 1 and 3 month follow-up (Khanna and

Kendall 2010; Storch et al. 2015).

Measures

PARS. The PARS is a clinician-rated measure of anxiety

symptom presence and anxiety severity over the past week. Ques-

tions pertain to the presence of 50 anxiety symptoms, as well as to

seven global severity items that assess anxiety symptom presence,

frequency, severity, avoidance, interference, and physiological

symptom severity. Global items are rated on a 0–5 scale where

0 = no symptoms and 5 = extreme symptoms. The PARS5 reflects

the total of five of the seven global items, excluding the item as-

sessing symptom count and the physiological symptom severity

item given potential overlap with side effects from SRI medication

in children (RUPP 2002). The PARS6 reflects the total of six of the

global items, excluding only the symptom count item, given con-

cerns about the use of number of symptoms as a proxy for severity.

Interviews are conducted with parents and children separately, with

clinician ratings based on the combined report.

ADIS-IV. The ADIS-IV is the gold standard clinical interview to

diagnose anxiety and related disorders based on DSM-IV-TR criteria

(American Psychiatric Association 2000). Diagnoses are determined

based on semistructured interviews with parents and children sepa-

rately. Each diagnosis is given a clinician severity rating (CSR)

ranging from 0 to 8, with scores ‡4 indicating clinical caseness.

CGI-I. The CGI-I is a single item clinician-rated measure

of treatment-related improvement in symptoms. This measure is

rated on a seven point scale, with higher scores reflecting greater

improvement.

Procedure

The study was approved by the relevant institutional review

board. Parents provided written consent, and assent was obtained

from children. All participants completed assessments before and

after CCAL treatment. Participants who were randomized to the

treatment as usual condition were eligible to complete the CCAL

treatment after 12 weeks, and were included in this study if they

continued to meet inclusion criteria at the start of CCAL treatment.

Clinical assessments were conducted via webcam and secure In-

ternet platform by experienced assessors under the supervision of a

board certified clinical child and adolescent psychologist. All as-

sessors completed standardized training programs, including di-

dactic training, observation, and in vivo supervision.

Data analysis

Replicating previous methodology (e.g., Tolin et al. 2005;

Storch et al. 2010; Lewin et al. 2011; Storch et al. 2011; Caporino

et al. 2013; Farris et al. 2013; Jeon et al. 2013; Johnco et al. 2015),

we conducted signal detection analyses using ROC procedures to

identify optimal cutoffs for identifying treatment response and re-

mission on the PARS5 and PARS6. Consistent with existing defi-

nitions (e.g., Tolin et al. 2005; Lewin et al. 2011; Storch et al. 2011;

Caporino et al. 2013; Farris et al. 2013; Jeon et al. 2013; Johnco

et al. 2015), participants were classified as treatment responders if

they scored ‘‘much’’ or ‘‘very much’’ improved on the CGI-I at

posttreatment. Consistent with others (e.g., Caporino et al. 2013;

Hudson et al. 2013, 2015; Johnco et al. 2015), remission was de-

fined as loss of primary diagnosis on the ADIS-IV (CSR£3) at

posttreatment. For each proposed PARS cutoff value (percent re-

duction of symptoms in 5% intervals, and posttreatment raw

scores), we examined the sensitivity, specificity, positive predictive

value (PPV), negative predictive value (NPV), efficiency (per-

centage agreement with the gold standard test), and j statistics to

determine optimal cutoff values. Sensitivity refers to the true

positive rate; the proportion of participants classified as responders/

remitters by the test cutoff who meet response/remission on gold

standard tests (i.e., how many responders/remitters are accurately

classified by the test cutoff). Specificity refers to the true negative

rate; the proportion of participants who are not responders/remitters

based on gold standard measures that are accurately classified by

the test as nonresponders/not remitted. The PPV is a measure of

the proportion of participants classified by PARS test scores as

responders/remitters who are true positives. The NPV reflects the

proportion of participants classified as nonresponders/not remitted

by the PARS test score, who are true negatives. Efficiency is one

measure of accuracy, and reflects the percentage agreement be-

tween the PARS test score and the gold standard test. Cohen’s j is a

measure of accuracy between classifications on the PARS test score

and the gold standard test that also accounts for chance agreement.

The first criterion for identifying the optimal cutoffs was based

on maximizing accuracy with gold standard measures. Indices of

simple percentage agreement between two tests are negatively af-

fected when there is error in the gold standard test (Kraemer et al.

2012). As such, we used methods based on quality receiver oper-

ating statistics (QROC) (Kraemer et al. 2002) that account for

chance agreement between the two tests by utilizing Cohen’s j as
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the primary criteria to determine accuracy between the PARS

cutoffs and gold standard tests. Secondary criteria were used to

assist with identifying optimal cutoffs in the case of similar j sta-

tistics, and were particularly focused on implications for use of

these criteria in clinical practice. In the case of treatment response,

a false negative (failing to classify a treatment responder as such)

would have the potential implications of clinicians augmenting

treatment (e.g., adding pharmacotherapy) and unnecessarily in-

creasing treatment burden. As such, sensitivity was chosen as the

secondary criterion to ensure maximum utility to classify actual

treatment responders correctly. In the case of remission, a positive

classification is likely to initiate treatment cessation (i.e., the client

no longer meets criteria for an anxiety disorder; therefore, no longer

needs to continue treatment for their anxiety disorder). In the case

of a false positive test result, treatment may be prematurely dis-

continued, increasing the risk of relapse. In this context, specificity

was selected as the secondary criterion for determining optimal

cutoff values.

Results

Descriptive statistics

Scores on the PARS5 ranged from 7 to 20 (mean = 13.97,

SD = 2.93) at pretreatment and from 0 to 21 (M = 9.58, SD = 4.61)

at posttreatment. Scores on the PARS6 ranged from 9 to 24 at

pretreatment (mean = 16.19, SD = 3.34) and from 0 to 23 at post-

treatment (mean = 11.15, SD = 5.26). Paired-sample t tests indi-

cated significant reduction in symptoms over treatment on the

PARS5 and PARS6 (t[72] = 7.82, p < 0.001 and t[72] = 7.65,

p < 0.001, respectively). The internal consistency was poor at pre-

treatment for the PARS5 (a = 0.54) and PARS6 (a = 0.59) but good

at posttreatment (a = 0.83 for the PARS5 and a = 0.87 for the

PARS6).

Prediction of treatment response using percent
symptom reduction on the PARS

Based on CGI-I, 67.1% (n = 49) of the sample met criteria for

treatment response. Figure 1 shows the ROC curves for the percent

reduction in symptoms on the PARS5 and PARS6 to predict

treatment response. The accuracy of the percent reduction in

symptoms on the PARS to predict response is estimated using the

area under the ROC curve (AUC), where a value of 1 indicates

perfect prediction and a value of 0.5 suggests prediction that is no

better than chance. The AUC statistics suggested good predictive

utility for the PARS5 (AUC = 0.90, SE = 0.04, p < 0.001, 95%

CI = 0.83–0.97) and PARS6 (AUC = 0.92, SE = 0.03, p < 0.001,

95% CI = 0.86–0.98). Psychometric indices used to determine

optimal percent reduction cutoff on the PARS5 are reported in

Table 1. The highest j value (indicative of accuracy with the CGI-I)

was achieved at a cutoff of 20% (j = 0.66). At this cutoff, sensitiv-

ity = 0.88, specificity = 0.79, PPV = 0.90, NPV = 0.85, and simple

agreement (efficiency) = 0.85. When considering the secondary cri-

terion of sensitivity, slightly higher sensitivity achieved at 15% re-

duction (0.90 compared with 0.88 at 20% reduction), suggested that

90% and 88% (respectively) of responders (based on the criterion

variable/CGI-I) would be classified as responders based on the

PARS5 score. However, the 15% reduction cutoff resulted in a 4%

loss in accuracy (j = 0.62 compared with 0.66 at 20% reduction). In

addition, the PPV value was slightly higher for a cutoff of 20%

(0.90 compared with 0.86 for a 15% cutoff) indicating that 90% of

individuals classified as responders on the PARS were likely to be

responders based on the criterion variable (CGI-I). Although either

a 15% or a 20% reduction on the PARS5 may be suitable to use as a

cutoff value, a 20% reduction was considered a slightly more op-

timal cutoff for identifying response on the PARS5.

Indices used to examine cutoffs on the PARS6 are reported

in Table 2. A cutoff of 20% reduction yielded the highest j value

(j = 0.69). At this cutoff, sensitivity = 0.90, specificity = 0.79, PPV =
0.90, NPV = 0.79, and efficiency = 0.86. Although a reduction of 25%

yielded a similar accuracy (j = 0.68), there was an 8% loss in sensi-

tivity (0.82), suggesting that a 20% reduction was a more optimal

cutoff for predicting response on the PARS6.

Prediction of symptom remission using the PARS

To maximize clinical utility of results for research and clinical

trials, we examined two outcome scores on the PARS for predicting

remission status: The percent reduction in symptoms on the PARS5

and PARS6, and posttreatment raw scores on the PARS5 and

PARS6. Based on ADIS-IV criteria, 54.8% (n = 40) of the sample

met criteria for remission. Figure 2 shows two ROC curves ex-

amining the predictive utility of percent reduction in symptoms on

the PARS5 and PARS6 for predicting remission, and Figure 3

shows two ROC curves that examine the utility of posttreatment

scores on the PARS5 and PARS6 to predict remission. ROC ana-

lyses require higher test scores to be reflective of higher probability

of a positive gold standard test result. In the case of posttreatment

raw scores, lower scores reflect an increased chance of being

classified as in remission. To preserve the direction of the

FIG. 1. Receiver operative characteristic (ROC) curve for
percent reduction in symptoms on the Pediatric Anxiety Rating
Scale five item (PARS5) and six item (PARS6) total scores to
predict treatment response (per Clinical Global Impressions–
Improvement).
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relationship for the ROC analyses, posttreatment raw scores were

reversed to run the ROC analyses. Normally coded scores were

used for the calculation of other fit indices. The AUC statistic

suggested good predictive utility for the percent reduction scores on

the PARS5 (AUC = 0.90, SE = 0.04, p < 0.001, 95% CI = 0.83–0.97)

and PARS6 (AUC = 0.91, SE = 0.03, p < 0.001, 95% CI = 0.85–

0.97), as well as the posttreatment raw scores on the PARS5

(AUC = 0.92, SE = 0.03, p < 0.001, 95% CI = 0.86–0.98) and

PARS6 (AUC = 0.93, SE = 0.03, p < 0.001, 95% CI = 0.87–0.98).

Table 3 reports on the indices used to examine prediction of

response based on percent reduction in symptoms on the PARS5.

A cutoff of 25% reduction resulted in a considerably higher j value

(j = 0.69) than other cutoffs. Any improvements in specificity were

at the expense of accuracy; therefore, 25% was determined to be the

optimal cutoff on the PARS5. At this cutoff, sensitivity = 0.90,

specificity = 0.79, PPV = 0.84, NPV = 0.87, and efficiency = 0.85.

For the PARS6, the highest accuracy was seen at 30% reduction

(j = 0.67), although it was similar at a 35% reduction (j = 0.65; see

Table 4). In the context of a 6% improvement in specificity at a

cutoff of 35% (0.91 compared with 0.85 at 30% reduction), we

considered 35% to be a slightly more optimal cutoff for identifying

remission on the PARS6 for clinical practice. At this cutoff, sen-

sitivity = 0.75, specificity = 0.91, PPV = 0.91, NPV = 0.75, and ef-

ficiency = 0.82. However a cutoff of 30% may still be useful in

some contexts in which remission is used as an end-point, given

that there was more similarity between the sensitivity and speci-

ficity indices. At a cutoff of 30%, sensitivity = 0.83, PPV = 0.87,

NPV = 0.75, and efficiency = 0.84.

Next, we examined optimal raw score cutoffs on the PARS5 and

PARS6 to predict remission. Table 5 reports on fit indices for

predicting remission based on posttreatment raw scores on the

PARS5. The highest accuracy was achieved at a cutoff score of

9 (j = 0.76), and specificity was high (0.97). At this cutoff,

sensitivity = 0.80, PPV = 0.97, NPV = 0.80, and efficiency = 0.88.

No other cutoff provided comparable predictive validity.

For the PARS6, the highest accuracy was reached at a cutoff

score of 12 (j = 0.72), although there was similar accuracy at a

cutoff score of 11 (j = 0.70; see Table 6). Given the 9%

Table 1. Prediction of Clinical Response Based on Clinical Global Impressions – Improvement (CGI-I)

Scale Ratings (Much Improved or Very Much Improved) Using Percent Reduction of Symptoms

on the Five Item Pediatric Anxiety Rating Scale (PARS5)

PARS reduction (%) Sensitivity Specificity PPV NPV Efficiency k

‡5 0.94 0.50 0.79 0.80 0.8 0.49
‡10 0.90 0.67 0.85 0.76 0.82 0.58
‡15 0.90 0.71 0.86 0.77 0.84 0.62
‡20 0.88 0.79 0.90 0.76 0.85 0.66
‡25 0.80 0.83 0.91 0.67 0.81 0.59
‡30 0.69 0.96 0.97 0.61 0.78 0.57
‡35 0.63 0.96 0.97 0.56 0.74 0.5
‡40 0.61 1.00 1.00 0.56 0.74 0.51
‡45 0.53 1.00 1.00 0.51 0.69 0.43
‡50 0.47 1.00 1.00 0.48 0.64 0.37
‡55 0.35 1.00 1.00 0.43 0.56 0.26
‡60 0.31 1.00 1.00 0.41 0.53 0.23
‡65 0.20 1.00 1.00 0.38 0.47 0.14
‡70 0.20 1.00 1.00 0.38 0.47 0.14

PPV, positive predictive value; NPV, negative predictive value.

Table 2. Prediction of Clinical Response Based on Clinical Global Impressions – Improvement (CGI-I)

Scale Ratings (Much Improved or Very Much Improved) Using Percent Reduction of Symptoms

on the Six Item Pediatric Anxiety Rating Scale (PARS6)

PARS reduction (%) Sensitivity Specificity PPV NPV Efficiency k

‡5 0.92 0.54 0.80 0.76 0.80 0.50
‡10 0.90 0.58 0.81 0.74 0.80 0.51
‡15 0.90 0.71 0.86 0.77 0.84 0.62
‡20 0.90 0.79 0.90 0.79 0.86 0.69
‡25 0.82 0.92 0.95 0.71 0.85 0.68
‡30 0.76 0.96 0.97 0.66 0.82 0.64
‡35 0.65 0.96 0.97 0.58 0.75 0.52
‡40 0.55 1.00 1.00 0.52 0.70 0.45
‡45 0.49 1.00 1.00 0.49 0.66 0.39
‡50 0.43 1.00 1.00 0.46 0.62 0.33
‡55 0.33 1.00 1.00 0.42 0.55 0.24
‡60 0.29 1.00 1.00 0.41 0.52 0.21
‡65 0.20 1.00 1.00 0.38 0.47 0.14
‡70 0.18 1.00 1.00 0.38 0.45 0.13

PPV, positive predictive value; NPV, negative predictive value.
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improvement in specificity at a score of 11 (0.94) in comparison

with 12 (0.85), this lower cutoff was considered to be slightly more

optimal for clinical practice. At this cutoff, sensitivity = 0.78,

PPV = 0.94, NPV = 0.78, and efficiency = 0.85. However, a cutoff

of 12 may also be useful in cases in which a more even trade-off

between sensitivity and specificity is needed (e.g., research con-

texts), given that at a cutoff of 12 resulted in a 10% improvement in

sensitivity and a 9% reduction in specificity in comparison with a

score of 11, sensitivity = 0.88, PPV = 0.88, NPV = 0.85, and effi-

ciency = 0.86. Given that guidelines for defining remission in re-

search trials are typically used to evaluate treatment efficacy, rather

than to inform treatment discontinuation decisions, there is less

emphasis to preference higher specificity for guidelines used in this

context.

Discussion

The PARS has good utility for providing a clinician-rated

measure of anxiety severity across anxiety disorders, and empiri-

cally derived guidelines for defining treatment response and

symptom remission are important to facilitate comparability among

trials, and for dissemination into clinical practice. With two

different scoring methods being used for the PARS, it is important

to have guidelines available for both, to improve the potential for

usage. Recent guidelines were developed for defining response and

remission based on the PARS6 (Caporino et al. 2013); however,

these findings warrant replication, as well as extension and com-

parison with guidelines using the PARS5 score. Most studies have

utilized the five item total score (e.g., RUPP 2001, 2002; Geller

et al. 2007; Rynn et al. 2007; Ginsburg et al. 2011; Storch et al.

2013, 2015), given that this score is recommended for use in

clinical trials on the basis that inclusion of an item assessing

physiological symptoms is confounded in the context of pharma-

cotherapy side effects (RUPP 2002). As such, we replicated signal

detection studies to provide alternative guidelines for defining

treatment response and remission based on the PARS5, and repli-

cated analyses using the PARS6. There are different contexts in

which reduction in symptoms, or raw score cutoffs, are prefera-

ble metrics, and each has strengths and limitations. Percentage

reduction in symptoms serves as a useful metric to measure in-

traindividual change, and can be relevant for measuring whether a

particular treatment is having an impact on symptoms. In the same

manner as raw score cutoffs may be useful in context of identifying

when participants are likely to meet diagnostic caseness, raw score

cut-offs are also useful in circumstances in which it is necessary to

predict at what score an individual is no longer likely to be con-

sidered a clinical ‘‘case’’ or to no longer have a diagnosis. Similar

to previous studies (e.g., Storch et al. 2010; Lewin et al. 2011;

Storch et al. 2011; Caporino et al. 2013, Farris et al. 2013), we

developed guidelines based on both metrics to maximize clinical

and empirical utility.

Based on our findings, a 15–20% reduction in symptoms on

the PARS5 optimally predicted treatment response, with slightly

higher accuracy at a cutoff of 20%. These findings are mostly

FIG. 2. Receiver operative characteristic (ROC) curve for per-
cent reduction in symptoms on the Pediatric Anxiety Rating Scale
five item (PARS5) and six item (PARS6) total scores to predict
remission (per loss of primary diagnosis on the Anxiety Disorders
Interview Schedule).

FIG. 3. Receiver operative characteristic (ROC) curve for
posttreatment raw scores on Pediatric Anxiety Rating Scale five
item (PARS5) and six item (PARS6) total score to predict re-
mission (per loss of primary diagnosis on the Anxiety Disorders
Interview Schedule).
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consistent with guidelines for anxious youth with autism spectrum

disorders that suggested optimal prediction of treatment response at

15% reduction on the PARS (Johnco et al. 2015). We attempted to

replicate guidelines for predicting treatment response using the

PARS6, with our results suggesting an optimal cutoff of 20% re-

duction, which is slightly lower than previous guidelines for typi-

cally developing youth using the PARS6 (35%) (Caporino et al.

2013). It is possible that the low internal consistency of the PARS

at pretreatment, commonly found in clinical samples (e.g., RUPP

2002), increases the variability in the percent reduction metric

across studies.

Results suggested that a 25% reduction in symptoms on the

PARS5 optimally predicted remission status, which is lower than

guidelines for the PARS5 in youth with autism spectrum disorders

(40%) ( Johnco et al. 2015). For the PARS6, a 30% or 35% re-

duction in symptoms was considered optimal to predict remission,

with 30% likely to be most useful in research contexts, and 35%

likely to be most useful in clinical contexts. The more conservative

criterion for clinical settings is based on higher specificity to reduce

false positive rates, given that this has implications for premature

discontinuation of treatment. The slightly less conservative rates

recommended for research settings are based on maximizing ac-

curacy, with equal weighting given to specificity and sensitivity,

given that remitter classification is used more to evaluate treatment

efficacy than to change treatment course. These cutoffs are slightly

lower than previous guidelines using the PARS6, in which a 50%

reduction was recommended (Caporino et al. 2013), and as dis-

cussed, it is possible that the internal consistency at pretreatment

influences variability in the score between studies. However, the

optimal raw score cutoffs to define remission were similar among

the studies, with a posttreatment raw score cutoff of 9 best pre-

dicting remission status in typically developing youth on the

PARS5 compared with a score of 10 for youth with autism spec-

trum disorders ( Johnco et al. 2015). A posttreatment score of 11 or

12 on the PARS6 optimally predicted remission, with 12 being

more useful for research contexts and 11 being more useful for

clinical contexts. This is similar to previous guidelines that sug-

gested slightly more conservative cutoffs of 8–10 on the PARS6

Table 3. Prediction of Clinical Remission Based on Loss of Primary Diagnosis on the Anxiety Disorders Interview

Schedule Using Percent Reduction of Symptoms on the Five Item Pediatric Anxiety Rating Scale (PARS5)

PARS reduction (%) Sensitivity Specificity PPV NPV Efficiency k

‡5 0.95 0.39 0.66 0.87 0.7 0.36
‡10 0.93 0.55 0.71 0.86 0.75 0.49
‡15 0.93 0.58 0.73 0.86 0.77 0.52
‡20 0.90 0.63 0.75 0.84 0.78 0.55
‡25 0.90 0.79 0.84 0.87 0.85 0.69
‡30 0.75 0.85 0.86 0.74 0.8 0.59
‡35 0.70 0.88 0.88 0.71 0.78 0.57
‡40 0.68 0.91 0.90 0.70 0.78 0.57
‡45 0.63 0.97 0.96 0.68 0.78 0.57
‡50 0.58 1.00 1.00 0.66 0.77 0.55
‡55 0.43 1.00 1.00 0.59 0.69 0.40
‡60 0.38 1.00 1.00 0.57 0.66 0.35
‡65 0.25 1.00 1.00 0.52 0.59 0.23
‡70 0.25 1.00 1.00 0.52 0.59 0.23

PPV, positive predictive value; NPV, negative predictive value.

Table 4. Prediction of Clinical Remission Based on Loss of Primary Diagnosis on the Anxiety Disorders Interview

Schedule Using Percent Reduction of Symptoms on the Six Item Pediatric Anxiety Rating Scale (PARS6)

PARS reduction (%) Sensitivity Specificity PPV NPV Efficiency k

‡5 0.95 0.45 0.68 0.88 0.73 0.42
‡10 0.95 0.52 0.70 0.89 0.75 0.48
‡15 0.93 0.58 0.73 0.86 0.77 0.52
‡20 0.90 0.61 0.73 0.83 0.77 0.52
‡25 0.85 0.76 0.81 0.81 0.81 0.61
‡30 0.83 0.85 0.87 0.80 0.84 0.67
‡35 0.75 0.91 0.91 0.75 0.82 0.65
‡40 0.65 0.97 0.96 0.70 0.80 0.60
‡45 0.60 1.00 1.00 0.67 0.78 0.58
‡50 0.53 1.00 1.00 0.63 0.74 0.50
‡55 0.40 1.00 1.00 0.58 0.67 0.38
‡60 0.35 1.00 1.00 0.56 0.64 0.33
‡65 0.25 1.00 1.00 0.52 0.59 0.23
‡70 0.23 1.00 1.00 0.52 0.58 0.21

PPV, positive predictive value; NPV, negative predictive value.
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(Caporino et al. 2013). Given the better internal consistency of the

PARS at posttreatment, a raw score cutoff for assessing remission

may be preferable to percent reduction scores.

There are several methodological issues to consider when in-

terpreting results. First, the gold standard measure of improvement

was administered by the same clinician who administered the

PARS, and it is possible that ratings may be somewhat influenced

by each other. However, any rating of improvement will require the

gathering of contextual information, and information obtained

during administration of other measures is consistent with infor-

mation that would also be gathered during the PARS assessment.

Second, unlike guidelines developed using the PARS6 that in-

cluded change averaged across both psychological and pharma-

cological treatments (Caporino et al. 2013), data utilized in this

study reflect changes resulting from psychological treatment only.

It is possible that the differences in treatments received may explain

some of the differences in definitions for the PARS6 between our

findings and those of Caporino et al. (2013). Although there is

currently no evidence to suggest that the PARS measures change

differently depending on the mechanism of symptom change, it is

possible that our less conservative cutoffs on the PARS6 are re-

flective of lower levels of symptom change needed to indicate

Table 5. Prediction of Clinical Remission Based on Loss of Primary Diagnosis on the Anxiety Disorders Interview

Schedule Using Posttreatment Cutoff Scores on the Five Item Pediatric Anxiety Rating Scale (PARS5)

PARS cutoff score Sensitivity Specificity PPV NPV Efficiency k

£1 0.08 1.00 1.00 0.47 0.49 0.07
£2 0.15 1.00 1.00 0.49 0.53 0.14
£3 0.25 1.00 1.00 0.52 0.59 0.23
£4 0.28 1.00 1.00 0.53 0.60 0.26
£5 0.33 1.00 1.00 0.55 0.63 0.30
£6 0.55 1.00 1.00 0.65 0.75 0.53
£7 0.60 1.00 1.00 0.67 0.78 0.58
£8 0.73 1.00 1.00 0.75 0.85 0.70
£9 0.80 0.97 0.97 0.80 0.88 0.76
£10 0.80 0.76 0.80 0.76 0.78 0.56
£11 0.88 0.64 0.74 0.81 0.77 0.52
£12 0.95 0.55 0.72 0.90 0.77 0.51
£13 1.00 0.50 0.71 1.00 0.77 0.51
£14 1.00 0.36 0.66 1.00 0.71 0.39
£15 1.00 0.18 0.60 1.00 0.63 0.20
£16 1.00 0.09 0.57 1.00 0.59 0.10
£17 1.00 0.06 0.56 1.00 0.58 0.07
£18 1.00 0.03 0.56 1.00 0.56 0.03

PPV, positive predictive value; NPV, negative predictive value.

Table 6. Prediction of Clinical Remission Based on Loss of Primary Diagnosis on the Anxiety Disorders Interview

Schedule Using Posttreatment Cutoff Scores on the Six Item Pediatric Anxiety Rating Scale (PARS6)

PARS cutoff score Sensitivity Specificity PPV NPV Efficiency k

£1 0.05 1.00 1.00 0.46 0.48 0.05
£2 0.15 1.00 1.00 0.49 0.53 0.14
£3 0.23 1.00 1.00 0.52 0.58 0.21
£4 0.23 1.00 1.00 0.52 0.58 0.21
£5 0.28 1.00 1.00 0.53 0.60 0.26
£6 0.40 1.00 1.00 0.58 0.67 0.38
£7 0.50 1.00 1.00 0.62 0.73 0.48
£8 0.58 1.00 1.00 0.66 0.77 0.55
£9 0.65 1.00 1.00 0.70 0.81 0.63
£10 0.73 0.97 0.97 0.74 0.84 0.68
£11 0.78 0.94 0.94 0.78 0.85 0.70
£12 0.88 0.85 0.88 0.85 0.86 0.72
£13 0.88 0.61 0.73 0.80 0.75 0.49
£14 0.95 0.55 0.72 0.90 0.77 0.51
£15 0.98 0.48 0.70 0.94 0.75 0.48
£16 1.00 0.39 0.67 1.00 0.73 0.42
£17 1.00 0.21 0.61 1.00 0.64 0.23
£18 1.00 0.09 0.57 1.00 0.59 0.10
£19 1.00 0.06 0.56 1.00 0.58 0.07
£20 1.00 0.06 0.56 1.00 0.58 0.07

PPV, positive predictive value; NPV, negative predictive value.
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clinically meaningful response to psychological treatments. Third,

results were analyzed using data from those who completed treat-

ment and had posttreatment data available, and limitations of

completer analyses are acknowledged. Finally, these guidelines are

based on, and, therefore, are applicable for, children 7–13 years of

age with a subset of primary anxiety disorders (social, separation,

generalized anxiety, and specific phobias), including those with

internalizing and externalizing comorbidities. These guidelines do

not generalize to youth with obsessive compulsive disorder or

posttraumatic disorder, and replication of signal detection analyses

are needed to extend findings to adolescents.

Conclusions

This study extends current guidelines for defining treatment

response and symptom remission to the PARS5, as well as repli-

cating results using the PARS6. Optimal guidelines tended to be

more apparent using PARS5 scores, whereas scores on the PARS6

often had two potential cutoffs available, with recommendations

being made based on fit metrics and the goal of the test usage.

Overall, our findings suggest slightly less conservative guidelines

for defining treatment response and remission in anxious children

using the PARS6, in comparison with previous guidelines. There

appear to be some psychometric advantages to using raw score

cutoffs at posttreatment to define remission status.

Clinical Significance

The PARS continues to show usefulness as a measure of anxiety

severity across disorders. This study provides psychometrically

validated guidelines for identifying treatment response and remis-

sion based on the widely used PARS5, and updates existing

guidelines based on the PARS6. Given the inconsistencies in def-

initions for defining response and remission, these guidelines pro-

vide two metrics to increase utility and ease of use: percent

reduction in symptoms and raw score cutoffs. These guidelines

have implications for standardizing criteria used during research

trials, as well as for providing empirically based guidelines for

treatment decision making in clinical practice.
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