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Abstract This study examined optimal guidelines to

assess treatment response and remission for anxiety in youth

with autism spectrum disorders (ASD) using the Pediatric

Anxiety Rating Scale (PARS). Data was collected for 108

children aged 7–16 years with comorbid anxiety and ASD

before and after receiving cognitive behavior therapy. Op-

timal cut-offs on the PARS were assessed using signal de-

tection analyses using receiver operating characteristic

methods. Maximum agreement with response criteria was

achieved at 15 % reduction in symptoms on the PARS.

Maximum agreement with remission criteria was achieved

at 40 % reduction in symptoms, or at a score of 10 or below

at post-treatment. Results have implications for standardiz-

ing criteria used in research trials and clinical practice.

Keywords Autism � Treatment � Pediatric Anxiety Rating

Scale � Children � Measurement

Introduction

With a growing body of evidence assessing the efficacy of

psychological and pharmacological treatments for anxiety

in children with autism spectrum disorders (ASD; Vasa

et al. 2014; Sukhodolsky et al. 2013; Rudy et al. 2013;

Williams et al. 2010), there is a need to validate and op-

timize the measurement of treatment outcomes. The Pedi-

atric Anxiety Rating Scale (PARS; RUPP 2002) is a

clinician-administered measure of anxiety symptom pres-

ence and severity over the past week for use with children

and adolescents. The PARS has gained traction as a pop-

ular measure of treatment outcome following its use in a

number of landmark trials with typically developing chil-

dren (e.g., RUPP 2001, 2002; Walkup et al. 2008). While

diagnostic measures of anxiety exist, for example the

Anxiety Disorder Interview Schedule (ADIS-IV; Silver-

man and Albano 1996), these diagnostic measures assess

the presence and severity of individual disorders, rather

than across anxiety disorders. The PARS parallels other

clinician-rated measures of overall disorder severity such

as the Children’s Yale-Brown Obsessive Compulsive Scale

(CY-BOCS; Scahill et al. 1997) and Yale Global Tic

Severity Scale (YGTSS; Leckman et al. 1989) and provides

a measure of anxiety severity. This ability to assess overall

anxiety severity highlights the utility of the PARS for

tracking treatment progress and outcome in clinical trials as
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well as in routine clinical care. Guidelines have been de-

veloped delineating optimal definitions of treatment re-

sponse and remission on the PARS in typically developing

children (Caporino et al. 2013; Ginsburg et al. 2011),

however, it is unclear whether these recommendations

generalize to the measurement of treatment outcome for

anxiety in children with ASD.

Psychological and pharmacological treatment studies

use a variety of criteria to assess and classify treatment

outcomes, typically utilizing metrics of treatment response

and/or symptom remission. Accurately identifying whether

an individual is responding to treatment is important for

clinical decision making about whether to continue or

augment treatment protocols, as well as for identifying

outcome in clinical trials. Remission tends to be a more

conservative measure of outcome, and refers to situations

whereby the patient no longer meets diagnostic or severity

criteria for the illness on standardized measures (Steele

et al. 2006; Bandelow 2006). Remission status has impli-

cations for clinical decision making about the utility of

continued or augmented treatment (especially for phar-

macological treatment) and treatment discontinuation. The

optimal way to measure treatment response and remission

varies between studies, and standardizing measurement is

important to facilitate comparison between trials as well as

aid dissemination into clinical practice. While clinical trials

often report mean differences on outcome measures or

statistical effects for symptom measures, this information is

of little value to clinicians for comparison purposes and

ultimately exacerbates barriers disseminating empirical

findings. The use of metrics that can be calculated and used

by clinicians allows providers to ascertain whether a pa-

tient is experiencing comparable benefits to those in a

clinical trial, and may assist with clinical decision making

about likely treatment trajectory of their individual client.

Treatment response and remission can be assessed via the

percent reduction in symptoms or clinical cut-offs (Steele

et al. 2006; Bandelow 2006) and via specific measures of

improvement (e.g., Clinical Global Impression-Improve-

ment [CGI-I]; Guy 1976). While these metrics are used in

some clinical trials to define outcome, and have the most

utility for benchmarking in clinical practice, the thresholds

used to classify treatment outcomes often vary between

studies and measures, limiting the comparability of treat-

ment effects (Tolin et al. 2005). There is a need for

guidelines to be developed on validated outcome measures

that maximize the chance of accurately classifying treat-

ment outcomes in relevant populations.

The PARS has been used as an outcome measure fol-

lowing CBT for anxiety in pediatric ASD (Storch et al.

2013; White et al. 2013; Wood et al. 2015) and has shown

adequate inter-rater and test–retest reliability, as well as

good construct validity for use with youth on the autism

spectrum (Storch et al. 2012b; Kerns et al. 2015). Cut-off

guidelines for differentiating youth with anxiety disorders

from those without anxiety disorder, based on PARS scores

was examined in typically developing youth, and more

recently in a small sample of youth with ASD. In a sample

of typically developing children, Ginsburg et al. (2011)

found an optimal cut-off score of 11.5 on the five-item

PARS and 17.5 on the seven-item PARS to screen for

clinical levels of anxiety. Replication of these analyses in a

small ASD sample Kerns et al. (2015) found that a cut-off

of 11.5 resulted in low sensitivity (0.53), despite 95 %

specificity (Kerns et al. 2015). This study suggested that a

lower cut-off of 7 optimally differentiated youth with ASD

who had an anxiety disorder from those who didn’t, re-

sulting in 95 % sensitivity and 71 % specificity.

To examine the measurement of treatment response and

remission, a signal detection study using receiver operating

characteristic (ROC) procedures in 438 typically developing

children with a primary diagnosis of social, separation or

generalized anxiety disorder found that 35 % reduction in

symptoms on the PARS optimally predicted treatment re-

sponse while 50 % reduction in symptoms, or a cut-off score

of 8–10, most reliably predicted remission of symptom (Ca-

porino et al. 2013). Unfortunately, this study utilized a six-

item version of the PARS used in the eminent Child/Adoles-

cent Anxiety Multimodal Treatment Study (CAMS; Walkup

et al. 2008) rather than the five or seven-item versions

validated by the scale developers (RUPP 2002, 2001), limiting

the utility and comparability of these results to other studies.

While the Caporino et al. (2013) guidelines have benefit

for defining outcome on the PARS in typically developing

children, this study excluded children with ASD. Diag-

nosing anxiety in youth with ASD is complex and can be

confounded by symptoms related to their ASD diagnosis,

such as the drive for routine and sameness, repetitive and

ritualized behaviors, and avoidance of certain stimuli re-

lated to sensory sensitivities (Kerns and Kendall 2012;

Kerns et al. 2014). Reductions in anxiety symptoms appear

to be lower in clinical trials for anxiety in children with

ASD in comparison to rates seen in typically developing

children (Storch et al. 2013, 2014). These children may

continue to experience residual levels of impairment re-

lated to their developmental diagnosis despite improve-

ments in their anxiety symptoms. As such, optimal cut-offs

for identifying clinically meaningful changes in anxiety

symptoms amongst children on the autism spectrum may

differ somewhat from those relevant for typically devel-

oping youth, where restoration of ‘normal’ functioning

may be possible. As clinical trials continue to proliferate

among anxious youth with ASD, there is a need to develop

standardized criteria to define response and remission on

the commonly used measures of anxiety in youth with

ASD, including the PARS.
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Replicating procedures used to develop guidelines for

defining treatment remission and response on clinician-

administered measures in other populations, including

adult OCD (Tolin et al. 2005; Farris et al. 2013; Lewin

et al. 2011); pediatric OCD (Storch et al. 2010); tic dis-

orders (Jeon et al. 2013; Storch et al. 2011); and on the

PARS in typically developing children with anxiety (Ca-

porino et al. 2013); this study aimed to define optimal

criteria for assessing clinical response and remission of

anxiety on the PARS in youth with ASD in comparison to

gold-standard measures of outcome. Remission was de-

fined as no longer meeting diagnostic criteria for a current

primary anxiety disorder on the ADIS-IV and scoring

mildly ill or better (B3) on the Clinical Global Impression

Scale-Severity (CGI-S). Response was assessed via im-

provement ratings of much improved or very much im-

proved (1 or 2) on the Clinical Global Impression Scale-

Improvement (CGI-I) scale. The percent reduction in

symptoms and clinical cut-offs were examined given these

metrics have utility for standardizing criteria used for re-

search trials, as well as clinical practice.

Method

Participants

Participants consisted of 108 children with ASD and their

parents who were recruited from one site during four

treatment outcome studies of CBT for anxiety in youth

with ASD (Storch et al. 2013; Wood et al. 2015; Ehren-

reich-May et al. 2014; Storch et al. 2014; Lewin and Storch

2014). One study recruited children (aged 7–11 years;

Storch et al. 2013), one recruited adolescents (aged

11–16 years; Storch et al. 2014), one recruited young

adolescents (aged 11–14 years; Ehrenreich-May et al.

2014; Wood et al. 2015) and final study recruited youth

across this age range (6–17 years; Lewin and Storch 2014).

For all studies, participants were required to have a diag-

nosis of anxiety and a diagnosis of Autism, Asperger

syndrome (AS), or PDD-NOS based on the Autism Diag-

nostic Interview-Revised (ADI-R; Lord et al. 1994) and/or

the Autism Diagnostic Observation Schedule (ADOS; Lord

et al. 1999). Participants were excluded if they were ac-

tively suicidal, required high level care (inpatient), had

recently initiated or changed antidepressant medications, or

had significant cognitive impairments (IQ\ 70). Youth

included in this study were aged 6–17 years old

(M = 10.97, SD = 2.29; 39.8 % aged over 11 years,

29.6 % aged over 12 years, and 13.9 % aged over

13 years), and were recruited through a specialty pediatric

neuropsychiatry clinic. Participant demographics and di-

agnostic information are provided in Table 1.

Treatment

Three studies utilized the same treatment manual, a family

CBT-based treatment manual for anxiety in children with

ASD, the Behavioral Interventions for Anxiety in Children

with Autism (BIACA) treatment (Wood and Drahota 2005).

The BIACA program is a modular treatment approach im-

plemented flexibly based on clinical need and a treatment al-

gorithm. Treatment components include traditional CBT

components for anxiety (e.g., graded exposure, parent train-

ing) as well as ASD-specific treatment components (e.g., so-

cial skills training). Treatment consisted of sixteen sessions of

up to 90 min duration, with at least eight sessions devoted to

in vivo exposures to feared stimuli. For adolescents, devel-

opmentally appropriate adaptations were utilized. The fourth

study utilized a primarily exposure-based treatment for anxi-

ety with heavy parental involvement and consisted of 12 ses-

sions of up to 90 min duration. The first session incorporated

psychoeducation about anxiety and hierarchy generation, with

the remaining eleven sessions consisting of exposure tasks.

Measures

PARS (RUPP 2002)

The PARS is a clinician-administered interview that assesses

overall anxiety severity over the past week. The presence of

fifty anxiety symptoms is assessed on a yes/no scale during

interviews with the child and parent separately, and the

severity, distress and impairment of anxiety symptoms is rated

on a six-point scale with higher scores indicating greater

severity. Clinician ratings are based on the combined parent–

child reports. Where there were discrepancies, preference was

given to the parental reports. The five-item version is recom-

mended for use in clinical trials and incorporates items

assessing anxiety symptom frequency, distress, avoidance,

anxiety-related interference at home, and interference out of

home (at school, with peers etc.). This five-item version ex-

cludes the symptom count item, and the item assessing

physiological symptoms given the potential overlap with SSRI

medication side-effects in pediatric samples (RUPP 2002).

ADIS-IV (Silverman and Albano 1996)

The ADIS-IV is the gold-standard clinician-administered

interview for diagnosing anxiety and related disorders.

Interviews are conducted separately with the parent and

child, with final clinician diagnoses being based on the

combined reports. Where there were discrepancies, pref-

erence was given to parental reports given strong agree-

ment between parental and clinician reports, and poor

diagnostic agreement of youth-report compared to clin-

icians and parent ratings (Storch et al. 2012a). This
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measure assesses the presence of individual disorders based

on DSM-IV-TR criteria (American Psychiatric Association

2000), and provides a severity rating for each disorder on a

0–8 point scale, with scores C4 indicating full diagnostic

criteria were met. The ADIS-IV demonstrates good inter-

rater reliability in children and adolescents with high

functioning ASD (Ung et al. 2014) and is regularly used in

treatment trials for anxiety in youth with ASD (e.g., Storch

et al. 2013, 2014; Reaven et al. 2012; Chalfant et al. 2007;

Ehrenreich-May et al. 2014; McNally Keehn et al. 2013).

Autism Diagnosis Interview-Revised (ADI-R; Lord et al.

1994)

The ADI-R is a clinician-administered semi-structured in-

terview to assess the presence and severity of ASD based

on the DSM-IV-TR criteria (American Psychiatric Asso-

ciation 2000). The ADI-R was administered to the primary

caregiver at baseline by a certified doctoral level assessor

to confirm the presence of an ASD.

Autism Diagnostic Observation Schedule: Module 3 or 4

(ADOS; Lord et al. 1999)

The ADOS is a structured observational assessment often

used in conjunction with the ADI-R. This measure consists

of structured and unstructured tasks administered to the

child to elicit skills in social interaction, identify stereo-

typed behaviors, andto assess atypical language use.

Module 3 was used with verbally fluent children and

module 4 with adolescents. This observation was admin-

istered in conjunction with the ADI-R by the same certified

doctoral level assessor.

CGI-S/I (Guy 1976)

The CGI-S is a clinician-rated single-item measure of overall

symptom severity rated on a 7-point scale where 1 = nor-

mal, not at all ill and 7 = extremely ill. The CGI-I is a one-

item measure of treatment-related improvement in symptoms

rated by clinicians on a 7-point scale where 1 = very much

improved to 7 = very much worse. The CGI scales are

widely used in pediatric anxiety studies with typically de-

veloping children and children with ASD, and display sen-

sitivity to treatment effects and good predictive validity

(Storch et al. 2013; White et al. 2013; Wood et al. 2015;

Walkup et al. 2008; Caporino et al. 2013; RUPP 2002).

Procedure

Participants completed an assessment session before and

after treatment. For those participants who were

Table 1 Sample demographics
Characteristic N %

Male 83 76.9

Ethnicity

White 91 84.3

African-American 0 0

Asian 6 5.6

Latino/hispanic 9 8.3

Other 2 1.9

Autism spectrum diagnosis

Autistic disorder 36 33.3

Asperger’s disorder 44 40.7

Pervasive developmental disorder not otherwise specified 28 25.9

Primary anxiety diagnosis

Social phobia 49 45.4

Generalized anxiety disorder 37 34.3

Obsessive compulsive disordera 11 10.2

Separation anxiety disorder 8 7.4

Specific phobia 3 2.8

Psychiatric comorbidityb 103 95.4

Current psychotropic medication 70 64.8

PDD-NOS pervasive developmental disorder not otherwise specified
a Obsessive–compulsive disorder is conceptualized in the diagnostic and statistical manual of mental

disorder (5th edition) under obsessive–compulsive and related disorders
b Not including autism spectrum disorders. Based on Anxiety Disorder Interview Schedule-IV diagnoses
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randomized to the waitlist or treatment as usual condition

in the trial, data from the assessment immediately prior and

following their entry to the active treatment condition was

used. Assessments were conducted by trained assessors

who had undergone standardized training programs, in-

cluding didactic training, video rating training, and super-

vised administration. Assessors were supervised by an

experienced licensed clinical psychologist on diagnostic

and rating measures. Inter-rater reliability on the PARS

was considered acceptable in the four trials

(ICC = 0.79 - 1.0). Therapists were doctoral-level clin-

ical psychology students or post-doctoral psychologists.

Therapists completed standardized training consisting of

didactic training, guided reading, observation, in vivo su-

pervision, and ongoing supervision with an experienced

licensed clinical psychologist. Quality assurance measures

were used in each trial.

Data Analysis

Consistent with previous methodology (e.g., Caporino et al.

2013; Storch et al. 2010, 2011; Tolin et al. 2005; Lewin

et al. 2011), ROC analyses derived from signal detection

theory were used to assess cut-offs on the PARS for

identifying treatment response and remission based on gold

standard criteria (ADIS-IV and CGI). Remission was de-

fined as loss of primary anxiety diagnosis on the ADIS-IV,

and mild or better symptoms on the CGI-S (B3). Response

was defined as those who were much or very much im-

proved on the CGI-I (1 or 2) and the optimal percent re-

duction in symptoms was assessed. Table 2 shows the

contingency table from which metrics were derived.

Six metrics were used to assess optimal cut-offs: Sen-

sitivity, also referred to as the true positive rate, is the

proportion of participants who meet remission/response

criteria on gold standard measures that are correctly cap-

tured using the test cut-off (True Positive/[True Positi-

ve ? False Negative]); Specificity, also referred to as the

true negative rate, is the proportion of participants who do

not meet remission/response criteria on gold standard

measures that are correctly identified by the test cut-off as

not meeting criteria (True Negative/[False Positive ? True

Negative]); the Positive Predictive Value (PPV) is the

proportion of participants who are positively identified as

meeting criteria by the test cut-off, who also meet gold

standard criteria for remission/response (True Positive/

[True Positive ? False Positive]); the Negative Predictive

Value (NPV) is the proportion of participants who are

identified as not meeting criteria by the test cut-off who

also do not meet remission/response criteria on gold stan-

dard measures (True Negative/[True Negative ? False

Negative]); Efficiency, a measure of simple agreement

between the cut-off and gold standard criteria; and, Co-

hen’s kappa, a measure of agreement between ratings on

the gold standard measure and the PARS cut-off that ac-

counts for chance agreement based on limitations of simple

agreement (Kraemer et al. 2012) and the theory underlying

quality ROC statistics (QROC; Kraemer et al. 2002). Co-

hen’s kappa can provide an improved measure of efficiency

when there is error in gold-standard measurement (e.g., the

CGI). These statistics were evaluated for the percent re-

duction in symptoms on the PARS at values increasing by

5 % for response and remission criteria, and at absolute

cut-off values for identifying remission.

While there are a variety of ways to assess the optimal

cut-off, primary emphasis was given to the highest Cohen’s

kappa agreement given this statistic maximizes accuracy of

agreement while also accounting for chance agreement be-

tween the score and gold standard criteria. Given that these

cut-off values are likely to be used in the context of

evaluating treatment augmentation for non-response and

treatment discontinuation for remission, secondary criteria

were also determined for response and remission analyses.

For treatment response, the implication of a negative test

value is that treatment may be augmented (e.g., adjunct

pharmacological therapy). In the case of a false negative, this

may result in unnecessarily increasing the treatment burden.

As such, a high sensitivity value was prioritized as the sec-

ondary criteria. For remission, the implications of a positive

test value is that treatment may be discontinued. In the case

of a false positive, this may increase the risk of premature

treatment discontinuation and relapse, thus, a high specificity

value was considered of secondary importance.

Results

Descriptive Statistics

Firstly, the samples were compared on demographic and

treatment outcome information. There were no significant

differences between the groups on gender (F(3, 104) =

0.58, p = 0.629) or ASD diagnosis (v2 = 2.86, p =

0.826). There was a significant difference between the

groups on age (F(3,104) = 33.66, p\ 0.001). Unsurpris-

ingly, post hoc Tukey tests suggested that mean age of the

Table 2 Contingency table for calculating test fit statistics based on

gold standard criteria and test cut-offs on the Pediatric Anxiety Rating

Scale (PARS)

Test outcome Remitter/responder (determined by gold standard)

No Yes

Negative True negative False negative

Positive False positive True positive

3236 J Autism Dev Disord (2015) 45:3232–3242
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adolescent study (M = 12.73, SD = 1.36) and young

adolescent study (M = 12.35, SD = 1.23) samples were

significantly higher than the child study (M = 9.12,

SD = 1.30) and child/adolescent study (M = 9.95,

SD = 2.66) samples (all p’s\ 0.001).

Given the heterogeneity in age, ASD diagnosis, and

anxiety diagnosis, we conducted further analyses to examine

the potential for sample heterogeneity to influence the clinical

utility of these findings. In regards to age, there were no

significant age differences between those who met criteria for

response or remission, and those who did not (t(106) = 0.65,

p = 0.52 and t(106) = -0.46, p = 0.648 respectively). Re-

sults of a one-way ANOVA suggested that there were also no

significant differences in age based on ASD diagnosis

(Autistic disorder, Asperger’s disorder or PDDNOS), F(2,

105) = 1.40, p = 0.252. There was also no significant cor-

relations between age and either the PARS outcome mea-

sures, percent reduction on the PARS (r = 0.02, p = 0.848)

or post-treatment PARS score (r = 0.007, p = 0.945). In

regards to ASD diagnosis, a one-way ANOVA suggested that

there was no difference in the percent reduction on the PARS

(F(2, 105) = 0.55, p = 0.58), or the post-treatment PARS

score (F(2,105) = 0.33, p = 0.720) based on ASD diagnosis.

There was also no significant difference in ASD diagnosis

based on response or remission status (v2(2) = 1.57,

p = 0.457 and v2(2) = 0.40, p = 0.818 respectively). In re-

gards to anxiety diagnoses, most participants (86.1 %) were

diagnosed with more than one anxiety disorder, limiting the

utility of separate signal detection analyses based on indi-

vidual disorder profiles. Given these results, the samples were

combined for analyses to increase the statistical power, pre-

cision, and generalizability of the signal detection analyses.

There was an average 30.7 % (SD = 26.0) reduction in

symptoms on the PARS from pre-treatment (M = 15.44,

SD = 2.72) to post-treatment (M = 10.66, SD = 4.21;

t(107) = 12.62, p\ 0.001, d = 1.21). There was also a

significant reduction in symptom severity on the CGI-S

from baseline (M = 3.57, SD = 0.78) to post-treatment

(M = 2.66, SD = 0.79; t(107) = 10.49, p\ 0.001,

d = 1.00). Of the total sample, 73.1 % met criteria for

treatment response on the CGI-I and 32.4 % met the more

conservative remission criteria. This was slightly more

conservative than using either measure alone, with 38 %

meeting remission criteria using CGI-S criteria only, and

46.7 % meeting criteria based on ADIS-IV criteria only.

Prediction of Treatment Response Using Percent

Symptom Reduction on the PARS

We conducted an ROC analysis to examine the predictive

ability of the PARS to identify response and remission

criteria. Figure 1 shows the ROC curve.

The area under the curve (AUC) statistic was 0.876, and

Table 3 presents six metrics for predicting treatment re-

sponse based on the percent reduction of symptoms on the

PARS at values increasing by 5 % (up to 70 % reduction).

Results suggest that the optimal agreement with treatment

response criteria was reached at 15 % reduction on the

PARS. A cut-off of 15 % had a sensitivity value of 0.86

and specificity of 0.72. The predictive value of a positive

test and negative test were 0.89 and 0.66 respectively.

Predicting Remission Using PARS Percent

Reduction

Two measures of change on the PARS were examined in

relation to remission criteria: percent reduction in symp-

toms, and absolute value cut-offs. Figure 2 shows the ROC

curve for the percent reduction in symptoms on the PARS

(AUC = 0.810).

As shown in Table 4, optimal agreement with remission

criteria was reached at 30 % (k = 0.52). However, when

incorporating specificity as the secondary criteria for

identifying optimal cut-offs, 40 % reduction had a very

similar kappa value (0.50), but had a higher specificity

value (0.79 for 30 % reduction compared to 0.70 for 40 %

reduction) and a better PPV statistic (0.59 for 30 % re-

duction compared to 0.63 for 40 % reduction). In addition,

40 % reduction had the highest level of agreement (0.77)

Fig. 1 ROC curve for the percent reduction in anxiety severity on the

Pediatric Anxiety Rating Scale (PARS) to predict treatment response

(based on Clinical Global Impression-Improvement ratings of much

improved or very much improved)
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with the gold standard criteria for remission. There was

only slight decrease in the sensitivity value (0.88 for 30 %

reduction compared to 0.74 for 40 % reduction), however

this index was given a lower priority in determining opti-

mal criteria for remission status in comparison to response

status. At this cut-off, the predictive value of a positive test

suggested that 63 % of those identified as positive using

this cut-off are likely to reflect true remission (with 37 %

likely to be false positives), while the predictive value of a

negative test was 0.86, suggesting that only 14 % of those

failing to meet remission criteria are likely to reflect false

negatives.

Predicting Remission Using PARS Total Scores

The second metric often used to classify remission refers to

absolute cut-off scores at post-treatment. The assumption

of ROC analyses is that higher test scores (on the PARS)

reflect increased probability of a positive test result. In the

case of the post-treatment PARS score, lower scores indi-

cate greater probability of a positive test result (remission

status). To preserve the direction of the relationship for this

ROC analysis, test scores on the post-treatment PARS

score were reversed when producing the ROC graph. Fig-

ure 2 shows the ROC curve (AUC = 0.852) for predicting

remission status based on the post-treatment PARS score.

Using post-treatment cut-off scores to predict remission

status, a threshold of 10 achieved optimal agreement with

remission criteria, with sensitivity of 0.97 and specificity of

0.72 (see Table 5). The positive predictive value was 0.62

and negative predictive value was 0.98.

Comparison of Response and Remission Cut-offs

For visual comparison, the kappa statistic of agreement

between the prediction of remission and response over the

series of PARS percent reduction cutoffs are plotted in

Fig. 3. This graph illustrates the highest level of agreement

based on response criteria at 15 % reductions, and the

highest levels of agreement with remission criteria at 30 or

40 % reduction. Based on secondary criteria described

Table 3 Prediction of clinical

response based on Clinical

Global Impression-

Improvement (CGI-I) scale

ratings (much improved or very

much improved) using percent

reduction of symptoms on the

Pediatric Anxiety Rating Scale

(PARS)

PARS reduction (%) n (%) Sensitivity Specificity PPV NPV Efficiency k

C5 95 (0.88) 0.96 0.34 0.80 0.77 0.80 0.37

C10 89 (0.82) 0.94 0.48 0.83 0.74 0.82 0.47

‡15 76 (0.70) 0.86 0.72 0.89 0.66 0.82 0.57

C20 71 (0.66) 0.81 0.76 0.90 0.59 0.80 0.52

C25 63 (0.58) 0.75 0.86 0.94 0.56 0.78 0.52

C30 51 (0.47) 0.63 0.97 0.98 0.49 0.72 0.46

C35 45 (0.42) 0.56 0.97 0.98 0.44 0.67 0.38

C40 40 (0.37) 0.49 0.97 0.98 0.41 0.62 0.32

C45 28 (0.26) 0.34 0.97 0.96 0.35 0.51 0.20

C50 27 (0.25) 0.34 1.00 1.00 0.36 0.52 0.22

C55 19 (0.18) 0.24 1.00 1.00 0.33 0.44 0.15

C60 12 (0.11) 0.15 1.00 1.00 0.30 0.38 0.09

C65 9 (0.08) 0.11 1.00 1.00 0.29 0.35 0.07

C70 8 (0.07) 0.10 1.00 1.00 0.29 0.34 0.06

Bold entry indicates the optimal cutoff values

Fig. 2 ROC curve to predict symptom remission (based on loss of

primary diagnosis on the anxiety disorders interview schedule and

Clinical Global Impression-Severity ratings of normal to mild

symptoms) based on the percent reduction in symptoms on the

Pediatric Anxiety Rating Scale (PARS) and post-treatment Pediatric

Anxiety Rating Scale (PARS) score
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above, 40 % reduction was considered the most optimal

criteria for identifying remission.

Discussion

The optimal way to define and measure treatment response

in treatment for comorbid anxiety and ASD remains un-

clear and varies between measures and studies. Researchers

and clinicians face a number of important decisions when

choosing outcome measures, including identifying

appropriate measures and identifying relevant guidelines

for assessing outcome in relevant populations. The PARS

represents a promising measure of anxiety severity that has

gained increasing use in clinical trials over recent years,

including treatment trials for children with ASD (Storch

et al. 2013; White et al. 2013; Wood et al. 2015; Storch

et al. 2014). In line with recent research identifying optimal

guidelines for defining treatment response and remission on

the PARS in typically developing children, this study

aimed to identify optimal guidelines for defining treatment

response and remission for anxiety in youth with ASD.

Table 4 Prediction of clinical

remission based on loss of

primary diagnosis on the

anxiety disorders interview

schedule and Clinical Global

Impression-Severity (CGI-S)

scale ratings (normal to mild

symptoms) using percent

reduction of symptoms on the

Pediatric Anxiety Rating Scale

(PARS)

PARS reduction (%) n (%) Sensitivity Specificity PPV NPV Efficiency k

C5 95 (0.88) 1.00 0.15 0.36 1.00 0.43 0.11

C10 89 (0.82) 1.00 0.24 0.39 1.00 0.49 0.17

C15 76 (0.70) 0.97 0.41 0.44 0.97 0.59 0.29

C20 71 (0.66) 0.97 0.48 0.47 0.97 0.64 0.35

C25 63 (0.58) 0.94 0.56 0.51 0.95 0.69 0.41

C30 51 (0.47) 0.88 0.70 0.59 0.93 0.76 0.52

C35 45 (0.42) 0.76 0.73 0.58 0.87 0.74 0.46

‡40 40 (0.37) 0.74 0.79 0.63 0.86 0.77 0.50

C45 28 (0.26) 0.50 0.85 0.61 0.78 0.73 0.36

C50 27 (0.25) 0.50 0.86 0.63 0.78 0.74 0.38

C55 19 (0.18) 0.41 0.93 0.74 0.77 0.76 0.39

C60 12 (0.11) 0.29 0.97 0.83 0.74 0.75 0.32

C65 9 (0.08) 0.21 0.97 0.78 0.72 0.72 0.22

C70 8 (0.07) 0.18 0.97 0.75 0.71 0.71 0.19

Bold entry indicates the optimal cutoff values

Table 5 Prediction of clinical

remission based on loss of

primary diagnosis on the

anxiety disorders interview

schedule and Clinical Global

Impression-Severity (CGI-S)

scale ratings (normal to mild

symptoms) using post-treatment

cut-off scores on the Pediatric

Anxiety Rating Scale (PARS)

PARS cut-off score n (%) Sensitivity Specificity PPV NPV Efficiency k

B1 1 (0.01) 0.03 1.00 1.00 0.68 0.69 0.04

B2 3 (0.03) 0.09 1.00 1.00 0.70 0.71 0.12

B3 8 (0.07) 0.18 0.97 0.75 0.71 0.72 0.19

B4 10 (0.09) 0.24 0.97 0.80 0.73 0.74 0.25

B5 13 (0.12) 0.32 0.97 0.85 0.75 0.77 0.35

B6 17 (0.16) 0.41 0.96 0.82 0.77 0.79 0.43

B7 22 (0.20) 0.50 0.93 0.77 0.80 0.80 0.47

B8 33 (0.31) 0.65 0.85 0.67 0.83 0.79 0.50

B9 44 (0.41) 0.82 0.77 0.64 0.90 0.80 0.56

£10 53 (0.49) 0.97 0.72 0.62 0.98 0.81 0.60

B11 60 (0.56) 0.97 0.62 0.55 0.98 0.74 0.49

B12 67 (0.62) 0.97 0.52 0.49 0.97 0.68 0.39

B13 77 (0.71) 0.97 0.38 0.43 0.96 0.58 0.26

B14 87 (0.81) 1.00 0.25 0.39 1.00 0.51 0.18

B15 96 (0.89) 1.00 0.13 0.35 1.00 0.43 0.09

B16 101 (0.94) 1.00 0.07 0.34 1.00 0.38 0.05

B17 104 (0.96) 1.00 0.04 0.33 1.00 0.35 0.03

B18 104 (0.96) 1.00 0.04 0.33 1.00 0.35 0.03

Bold entry indicates the optimal cutoff values
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Results suggest that a 15 % reduction in symptoms was

optimal for identifying those who had responded to treat-

ment. This is lower than that identified in typically devel-

oping anxious youth (35 %; Caporino et al. 2013). The

percent reduction in symptoms is often used to ascertain

whether the treatment is benefitting an individual patient,

and impacts clinical decision making about whether con-

tinued treatment or treatment augmentation is warranted.

Results suggest that even small reductions in anxiety

symptoms are likely to indicate clinically meaningful im-

provement in the context of ASD.

The percent reduction in symptoms is often used in

psychological and pharmacotherapy treatment in order to

identify when treatment may be augmented, titrated or

discontinued, given remission of symptoms. This requires

balancing optimal identification of those who meet remis-

sion criteria to avoid over-servicing clients, while

minimizing the risk of prematurely discontinuing treatment

which may increase the risk of relapse. Similar to thresh-

olds for identifying treatment response, the optimal percent

reduction in symptoms for identifying remission of anxiety

was lower in children with ASD in comparison to typically

developing youth (40 % compared to 50 % in typically

developing children; Caporino et al. 2013). Typically de-

veloping children may return to relatively normal levels of

functioning following treatment, however, individuals with

ASD are likely to continue to have residual symptoms and

impairments related to their ASD diagnosis, despite re-

mission of their anxiety. Coupled with the complexities

with differential diagnosis of anxiety in the context of ASD

(Kerns and Kendall 2012; Kerns et al. 2014), these results

similarly suggest that small changes in anxiety symptoms

in youth with ASD are likely to be clinically significant.

For example, being able to get to bed on time as a result of

remission of bedtime fears and worries is likely to have a

significant impact on family functioning and child func-

tioning. Similarly, although these children will still have

social impairments, being able to greet or respond to

questions and interactions from others is likely to have a

meaningful impact in a variety of contexts for children with

ASD.

The percent reduction in scores has the benefit of

measuring individual change; however it is influenced by

the baseline disorder severity, thus, individuals with lower

initial baseline severity may experience a floor effect when

using this metric. Cut-off scores represent an alternative

metric of treatment outcome that utilizes a threshold to

identify those who are likely to no longer meet clinical

caseness. Results suggest that a score at or below 10 was

most strongly related to anxiety remission in youth with

ASD, similar to that identified for typically developing

children (Caporino et al. 2013). While the amount of re-

duction of anxiety symptoms needed to correspond with

remission and response criteria appears to be smaller for

children with ASD in comparison to typically developing

children, there does appear to be a threshold of symptoms

on the PARS that indicates the presence of an anxiety di-

agnosis that is consistent across developmental status.

There are a number of strengths of this study. While

most psychometric and clinical studies of pediatric anxiety

disorders exclude youth with ASD, the inclusion of co-

morbid anxiety and ASD in this study increases the gen-

eralization of results to the complex presentations in

clinical settings where ASD diagnoses are commonplace.

Despite the strengths of this study, there are some limita-

tions that warrant consideration. Firstly, the use of the five

item PARS is consistent with the recommendations from

scale developers (RUPP 2001, 2002), as well as previous

clinical trials with ASD populations (Storch et al. 2013;

Wood et al. 2015), however does limit the comparability to

other studies with other ASD samples (White et al. 2013)

and typically developing youth that have used the six-item

scale (e.g., Caporino et al. 2013; Walkup et al. 2008).

There is a clear need for further research comparing cut-

offs on the five item scale in typically developing children

with anxiety. Secondly, in comparison to previous studies

assessing cut-off values on clinician rated measures (e.g.,

Caporino et al. 2013; Lewin et al. 2011; Storch et al. 2010,

2011; Tolin et al. 2005), even the ‘best’ cut-off values still

had relatively low agreement (k B 0.60) with response and

remission criteria. This is likely to be a result of the low

internal reliability of the PARS at baseline (a = 0.56) in-

creasing the variability of the measure, although this was

improved at post-treatment (a = 0.83). This low internal

consistency is a recurrent finding with the PARS, with the

authors suggesting that this is because the items are related,

Fig. 3 Comparison of the quality index of agreement (k) for percent

reduction in anxiety symptoms on the Pediatric Anxiety Rating Scale

(PARS) cut-offs predicting treatment response (per Clinical Global

Impression [CGI]–Improvement) and remission (per CGI-severity and

anxiety disorders interview schedule) for children with autism

spectrum disorders
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but not redundant (RUPP 2002; Storch et al. 2012b). This

lower agreement rate and increased variability in scores

may also be a result of the complexities involved in

assessing anxiety symptoms where there is overlap with

ASD symptomatology. Thirdly, the same assessor admin-

istered the PARS and gold-standard measures during the

assessment. While it is possible that estimates of severity

on the PARS were influenced by knowledge about diag-

nostic status, this is more likely to affect results utilizing

absolute value cut-off scores rather than the cut-offs uti-

lizing percentage reduction scores given that assessors

were blinded to scores at previous assessment. Fourth,

although the age range and inclusion of participants with

varied ASD diagnoses increases the clinical utility and

generalizability of these results, it is important to note that

youth with a co-occurring intellectual disability were not

included, and results are unlikely to generalize to this

population. Finally, although two metrics (percent reduc-

tion in symptoms and cut-off scores) have been presented

as measures of change, each measure has advantages and

disadvantages. Although the percent reduction in symp-

toms accounts for individual changes, it is influenced by

the baseline symptom severity and individuals with lower

baseline severity may be hindered by a floor effect, while

cut-off scores do not provide information about individual

change and may be considered a more blunt measure of

change. Researchers and clinicians are advised to consider

the strengths and limitations of each metric when selecting

outcome criteria for their particular need.

The PARS is a promising measure of anxiety severity

across disorders, and given the relative brevity of this

measure in comparison to other clinician-administered di-

agnostic measures, has considerable utility for use in re-

search and clinical settings. While guidelines exist for

optimal cut-offs on the PARS for identifying clinical re-

mission and treatment response, the applicability to youth

with ASD has not been established. Results suggest opti-

mal cut-offs of 15 and 40 % reduction in symptoms for

identifying response and remission respectively, or a cut-

off value below 10 for identifying remission. The percent

reduction in symptom values are lower than those recom-

mended for typically developing children and suggest that

even small amounts of change in anxiety in youth with

ASD are likely to have notable and clinically meaningful

effects on functioning, however the absolute cut-off values

are post-treatment appear to be similar in youth with ASD

and typically developing youth. The results have implica-

tions for the standardization of response and remission

criteria in treatment trials and the benchmarking of out-

comes in clinical practice.
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