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Abstract

Objective: This secondary analysis of the Child/Adolescent Anxiety Multimodal Study (CAMS) 

used baseline patient characteristics to identify prognostic subgroups of children based on 

likelihood of remission. We also investigated predictors and moderators of outcome.

Method: CAMS randomized 488 youths with generalized, social and separation anxiety disorders 

to cognitive behavioral therapy (CBT), sertraline, both or pill placebo. Outcomes were week-12 

child, parent and independent evaluator (IE) ratings of child anxiety. We used receiver operating 

characteristics analysis and stepwise regression to identify predictors and moderators of outcome.

Results: Severe anxiety, lower socioeconomic status and comorbid obsessive-compulsive 

disorder (OCD) predicted higher IE-rated anxiety posttreatment; child-rated social anxiety 

predicted poorer outcomes reported by all informants. Regarding moderators, Hispanic ethnicity 

predicted higher IE-rated anxiety after CBT and higher parent-rated anxiety after sertraline. In 

youths with severe anxiety (Pediatric Anxiety Rating Scale ≥ 20, n=220), combination treatment 

increased remission (relative risk (RR) 2.93, 95CI 1.41–3.91, p=0.001), while CBT (RR 1.59, 
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95CI 0.79–3.19, p=0.19) and sertraline (1.34, 95CI 0.79–3.19, p=0.46) did not significantly 

increase remission relative to placebo.

Conclusions: These are the first findings demonstrating a combination of CBT and a selective 

serotonin reuptake inhibitor, not monotherapy, is likely key for achieving remission in severe 

anxiety. CAMS was not powered to detect treatment efficacy after stratification by anxiety 

severity, so further research is needed regarding effective treatments in severe anxiety. Our main 

effect findings suggest youth with severe anxiety (especially social phobia), low socioeconomic 

status and OCD benefit less from current first-line treatments relative to other anxious youth.
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INTRODUCTION

Anxiety disorders are among the most common mental health problems in children 

(Costello, Egger, & Angold, 2005) and when not treated successfully are associated with 

significant short and long term impairment and tremendous societal cost (Greenberg et al., 

1999; Higa-McMillan, Francis, Rith-Najarian, & Chorpita, 2016; Taylor et al., 2016). The 

largest randomized controlled trial for childhood anxiety disorders to date is the Child/

Adolescent Anxiety Multimodal Study (CAMS) (Piacentini et al., 2014; Rynn et al., 2015; 

Walkup et al., 2008). CAMS randomized 488 children and adolescents (henceforth referred 

to as children) aged 7–17 years with generalized anxiety disorder (GAD), social phobia 

(SOP) or separation anxiety disorder (SAD) to treatment with sertraline, cognitive behavior 

therapy (CBT), both (COMB) or pill placebo (PBO). CAMS made an important contribution 

to the field by providing empirical support for the efficacy of both CBT and sertraline, with 

the combined treatment showing the best outcomes, and monotherapy with CBT or 

sertraline having better outcomes than PBO. The CAMS investigative team concluded that 

all three treatment options could be recommended (Walkup et al., 2008, first paragraph of 

Discussion).

The CAMS investigative team also called for further analysis to identify predictors and 

moderators of outcome to assist clinicians with accurately prescribing particular 

interventions based on patient characteristics (predictors are factors that impact outcomes for 

all treatments, and moderators are treatment-specific predictors) (Walkup et al., 2008). 

Several studies have found that greater anxiety severity predicts poorer treatment outcomes 

in pediatric anxiety, but other predictor findings are inconsistent and there are no consistent 

moderator findings underscoring the need for further research ((Nilsen, Eisemann, & 

Kvernmo, 2013); Compton et al., 2014 Introduction for review). Previous studies have 

identified the following variables as predictors of poorer CBT outcomes in youth with GAD, 

SAD and SOP: mother and teacher ratings of child internalizing symptoms, maternal self-

reported depression and older age (Southam-Gerow, Kendall, & Weersing, 2001b); 

depression, trait anxiety and parental psychopathology (Berman, Weems, Silverman, & 

Kurtines, 2000); and SOP, comorbid mood and externalizing disorders and parental 

psychopathology (Hudson et al., 2015). Studies examining age as a predictor of CBT 

outcome have varied, but a meta-analysis found there was no association between age and 
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CBT outcome in anxious youth (Bennett et al., 2013). Predictors of poorer SSRI anxiety 

outcomes include: more severe baseline anxiety, SAD and family history of anxiety 

(Birmaher et al., 2003b); and more severe anxiety, SOP and parent rated child depression 

(Walkup et al., 2003). Previous studies have not identified moderators of GAD, SAD and 

SOP treatment outcome when comparing CBT and SSRI aside from the CAMS analyses 

discussed next.

Since the original CAMS results, there have been two studies focusing on predictors and 

moderators (Compton et al., 2014; Ginsburg et al., 2011). Ginsburg et al. (2011) investigated 

ten potential predictors including demographic, clinical child variables and parent 

psychopathology measures. When investigated in a combined regression model, minority 

status, baseline anxiety severity, and SOP significantly predicted lower remission rates; 

moderators were not investigated. Compton et al. (2014) focused on predictors and 

moderators of response to treatment (as opposed to remission) and found greater caregiver 

strain predicted poorer treatment response. Regarding moderators, Compton et al. (2014) 

found participants with a principal diagnosis of SAD responded to COMB and the other 

treatment arms did not differ significantly. For participants with a principal diagnosis of 

SOP, response was greatest when treatment included sertraline (i.e., sertraline or combined), 

and for participants with a principal diagnosis of GAD response was greatest when treatment 

included CBT. A third manuscript found parental anxiety moderated outcomes such that 

greater parental anxiety predicted better outcomes with sertraline (Gonzalez et al., 2015).

The current study significantly extends prior analyses of CAMS outcomes by changing the 

methodology in three ways: 1) integrating receiver operating characteristics (ROC) analysis 

into the analytic approach, 2) examining baseline anxiety using dimensional measures (i.e., 

ratings that include subscales for each specific anxiety disorders) as opposed to only global 

measures of anxiety, and 3) investigating predictors and moderators of parent and child 

ratings of child anxiety outcomes. Our analytic approach moved beyond regression 

employed in prior studies. We used receiver operating characteristics (ROC) to identify 

prognostic subgroups with similar probability of symptom remission in addition to stepwise 

regression. ROC is a non-parametric statistical technique that quantifies the discriminative 

power (i.e. sensitivity and specificity) of various thresholds of a predictor variable; the 

threshold that maximizes sensitivity and specificity can be used to divide a population into 

two prognostic subgroups. There are advantages and disadvantages to both ROC and 

regression in predictor and moderator analysis. For linear regression, an advantage is that it 

can evaluate predictors of continuous outcomes, while ROC requires a binary outcome. 

Advantages of ROC are that it is sensitive to high-order interactions, is hypothesis-

independent, and can identify distinct prognostic subgroups (Kiernan, Kraemer, Winkleby, 

King, & Taylor, 2001). Both ROC analysis and our stepwise regression approach are 

designed to minimize Type I (false positive) error (Fournier et al., 2009). The current study’s 

integration of both of these methodologies allowed us to generate meaningful novel 

information to help move toward a more nuanced evidence based approach to treatment 

practice.

In the current study, we also examined baseline anxiety using dimensional measures to 

complement the analyses in Ginsburg et al. (2011) and Compton et al. (2014), which used 
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global ratings of baseline anxiety – the Clinical Global Impression-Severity (CGI-S) and a 

global severity index for child, parent and independent evaluator (IE) ratings based on a 

principal component analysis, respectively. Our analysis measured anxiety using the 

Pediatric Anxiety Rating Scale (PARS) (RUPP, 2002) and child and parent disorder-specific 

subscales on the Screen for Child Anxiety-Related Emotional Disorders (SCARED) 

(Birmaher et al., 1999a; Silverman & Ollendick, 2005; Van Meter et al., 2016).

Additionally, previous investigations of predictors and moderators of outcomes in CAMS 

have primarily focused on IE rated response and/or remission as opposed to child and parent 

rated outcomes. A 2015 meta-analysis found low-to-moderate agreement between 

informants on psychological symptoms and that agreement was poorer for internalizing 

disorders relative to externalizing disorders (De Los Reyes et al., 2015). Such research 

demonstrating significant informant discrepancies in childhood psychological disorders 

motivated our decision to examine outcomes from the child, parent and IE perspectives. 

Identifying predictors of self-ratings and parent ratings of anxiety outcomes will help 

clinicians predict how children and parents will experience the therapeutic effects of 

treatment. Understanding child and parent experience has practical implications for 

enhancing patient and parent engagement. For instance, predictors of parent and child 

perspectives on outcomes are important because child and parent perspectives have direct 

bearing on adherence to treatment recommendations and how children and parents decide to 

utilize mental health services (Hoffman & Chu, 2015; Kendall & Sugarman, 1997). The 

exception of CAMS analyses focusing primarily on IE outcomes is a 2015 CAMS analysis 

by Schleider et al. that found families with greater parental psychopathology at baseline had 

greater improvements in family functioning and reductions caregiver strain, which in turn 

predicted lower posttreatment parent rated child anxiety (Schleider et al., 2015). An 

important caveat to using self and parent ratings is that research staff in CAMS were trained 

to rate anxiety, and research staff ratings of child anxiety may reflect a more objective 

measure of functional impairment due to anxiety. Still, the CAMS dataset represents a 

unique opportunity to conduct integrated predictor and moderator analyses because of the 

detailed and structured assessment of baseline characteristics and outcome measures 

collected on complementary informants (child, parent, independent evaluator) on all 

participants enrolled in the trial. We therefore took advantage of the rich and detailed multi-

informant assessment procedures used in CAMS in our analyses to understand child and 

parent perspectives on CAMS outcomes (De Los Reyes, Thomas, Goodman, & Kundey, 

2013; Silverman & Ollendick, 2005).

METHOD

Participants

Participant characteristics, inclusion criteria, methods of recruitment, enrollment and 

randomization have been detailed previously (Walkup et al., 2008). Participating children 

had to: 1) be 7–17 years-old and 2) meet criteria for a primary DSM-IV-TR diagnosis of 

generalized anxiety disorder (GAD), social phobia (SoP) or separation anxiety disorder 

(SAD) based on the Anxiety Disorder Interview Schedule for Children for DSM-IV-TR 

(Child and Parent Versions) (ADIS-C/P) (Silverman & Albano, 1996; Silverman & Nelles, 
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1988). Children who had not responded to previous treatment (i.e., two trials of selective 

serotonin reuptake inhibitors (SSRI) or a completed course of CBT) were excluded. Youths 

with current major depression or a lifetime history of autism spectrum, bipolar or psychotic 

disorders were excluded. Parents provided informed consent and children provided assent. 

No significant differences were found between the study arms in terms of baseline clinical, 

parent or demographic variables.

The 488 children enrolled in CAMS were randomized in a 2:2:2:1 ratio to sertraline only, 

CBT only, COMB or PBO. Children met criteria for at least one of the following diagnoses: 

SoP (337; 82%), GAD (324; 79%), SAD (72; 17%). 42 children (9%) had comorbid 

obsessive-compulsive disorder (OCD). 308 children (75%) were between the ages of 7–12, 

325 (79%) were White, 37 (9%) were Black, 11 (3%) were Asian, 39 (9%) were other races 

and 52 children (13%) were Hispanic. Ninety percent completed week 12 outcomes (127 

sertraline, 114 CBT, 133 COMB, 65 PBO), and those with missing outcome data were 

excluded from the current analysis.

Procedures

Full details of intervention and assessment also have been published previously (Walkup et 

al., 2008). CAMS was conducted at six university sites (University of California in Los 

Angeles, Johns Hopkins, Columbia, Duke, Temple and the University of Pittsburgh) in the 

United States, and procedures were approved by each site’s Institutional Review Board. 

CBT involved 14 60-minute sessions using the Coping Cat program (Kendall & Hedtke, 

2006). Pharmacotherapy involved eight 30–60 minute sessions, with sertraline titrating up 

from 25mg per day at week 1 to 200mg per day by week 8, based on response and side 

effects. This secondary analysis focuses on the assessments conducted at baseline and at 

week 12 posttreatment. Assessments were conducted by trained IE, blind to treatment 

condition.

Assessments

Binary Outcome Variables—ROC analyses require a binary outcome, and our primary 

ROC outcome was anxiety remission at week 12. Because diagnosis is based on clinician 

assessment rather than child- or parent-ratings, we based remission on IE ratings. We used 

the same definitions of remission as those found in past studies (Caporino et al., 2013; 

Ginsburg et al., 2011): (1) No longer met DSM-IV diagnostic criteria for GAD, SoP, or SAD 

on ADIS-C/P, (2) Pediatric Anxiety Rating Scale (PARS) < 10, and (3) Clinical Global 

Impression-Severity of Illness (CGI-S) of 1 (“not at all ill”) or 2 (“borderline ill”). IEs rated 

child anxiety on the PARS 0–30 based on symptoms during the prior week, and scores > 13 

typically indicate moderate anxiety that is clinically significant (Walkup et al., 2008).

Continuous Outcome Variables—The continuous outcome variables of interest in this 

analysis were post-treatment, week-12 ratings of child anxiety severity completed by each of 

the three informants: IE (PARS), child and parent. Children and parents rated the child 

anxiety during the prior two weeks on respective versions of the Screen for Childhood 

Anxiety Related Emotional Disorders (SCARED-C for children and SCARED-P for 

parents). Mothers completed the parent ratings in 87% of cases (Compton et al., 2014).
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Potential Predictors and Moderators—All variables investigated as potential 

predictors and moderators in the analysis were assessed prior to random treatment 

assignment. In terms of selecting potential predictor and moderator variables, due to the 

inconsistent predictor and moderator findings (Compton et al., 2014; Nilsen et al., 2013), we 

chose variables that had previously been shown to predict or moderate outcomes, even if 

findings regarding the variable differed between studies (Bennett et al., 2013; Berman et al., 

2000; Birmaher et al., 2003a; Compton et al., 2014; Ginsburg et al., 2011; Gonzalez et al., 

2015; Hudson et al., 2015; Pina, Silverman, Fuentes, Kurtines, & Weems, 2003; Walkup et 

al., 2008; Walkup et al., 2003). We also included socioeconomic status, sex and treatment 

expectancy based on findings in the adult anxiety literature (Kelly, Jakubovski, & Bloch, 

2014; Taylor, Jakubovski, & Bloch, 2015); coping skills based on findings that coping skills 

mediated improvements in CAMS (Philip C Kendall et al., 2016); family functioning and 

family burden related to anxiety based on findings that augmenting CBT with family 

management improves anxiety outcomes (Barrett, Dadds, & Rapee, 1996); IQ based on 

findings in the autism literature that higher IQ may be associated with more severe anxiety 

(White, Oswald, Ollendick, & Scahill, 2009); and bias to threat based on the potentially 

bidirectional relationship between bias to threat and anxiety (Van Bockstaele et al., 2014). 

The following 68 variables were included in the ROC analysis, 52 of which were included in 

the regression analysis as described in Supplemental Table 1A (available online) and the 

Statistical Analyses section below:

Treatment Assignment.: COMB, sertraline, CBT, placebo.

Demographic Variables.: Child sex, Ethnicity (Hispanic vs not Hispanic), Socioeconomic 

Status (SES; Hollingshead Two Factor Scale (Hollingshead, 1957) summary score), Race 

(White vs non-White), Age, Full Scale IQ (Tellegen and Briggs Formula).

Child Rated Variables.: Anxiety symptoms (SCARED-C (Birmaher et al., 1999b) total 

score and subscales for Panic, Generalized Anxiety, Separation Anxiety, Social Phobia and 

School Anxiety); bias to threat (child rated Ambiguous Situations Questionnaire (Bergman 

& Piacentini, 2001), ASQ-C); child coping ability (child rated Coping Questionnaire 

(Kendall, 1994), CQ-C); depressive symptoms (child rated Mood and Feelings 

Questionnaire, MFQ-C); anxiety impact (child rated Child Anxiety Impact Scale (Langley et 

al., 2014), CAIS-C); family functioning (child rated Brief Family Assessment Measure 

(BFAM-C); child treatment expectancies.

Parent Rated Variables.: SCARED-P total score and subscales; child bias to threat (ASQ-

P); child coping ability (CQ-P); child depressive symptoms (MFQ-P); child anxiety impact 

(CAIS-P); child behavioral problems (Child Behavior Checklist (CBCL) for ages 6–18 with 

subscales for Anxious/Depressed, Withdrawn/Depressed, Somatic Complaints, Social 

Problems, Thought Problems, Attention Problems, Rule-Breaking Behavior, Aggressive 

Behavior, Internalizing, Externalizing); parent psychopathology (parent rated Brief 

Symptom Inventory (BSI) Global Severity and subscales for Somatization, Depression, 

Phobic Anxiety, Obsessive-Compulsive, Anxiety, Interpersonal Sensitivity, Paranoid 

Ideation, Hostility, Psychoticism); family burden related to the child’s anxiety (parent rated 
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Family Burden Assessment Scale (FBAS); family functioning (BFAM-P); parent treatment 

expectancies.

Independent Evaluator Assessed Variables.: Child psychiatric diagnoses based on the 

ADIS-C/P; total number of psychiatric diagnoses (excluding GAD, SOP, SAD); PARS; child 

global functioning (Children’s Global Assessment Scale (CGAS)).

Statistical Analyses

We analyzed CAMS Data Version 4.1 from the NIMH database using SAS 9.3 (SAS 

Institute Inc., Cary, North Carolina) for regression analysis and software made available by 

Professor Ruth O’Hara, PhD at http://www.stanford.edu/~yesavage/ROC.html for ROC 

analysis. ROC analysis is non-parametric and uses recursive partitioning. ROC seeks to 

distinguish subgroups of individuals who have different likelihoods of achieving a particular 

dichotomous outcome (Gabriel, Jakubovski, Taylor, Artukoglu, & Bloch, 2017; Jakubovski 

& Bloch, 2015; Kiernan et al., 2001; Taylor et al., 2015). We conducted ROC analyses based 

on 3 outcomes: remission defined using the (1) ADIS-C/P, (2) PARS and (3) CGI-S. Across 

all predictor variables, the cut-off point that produces the best prediction is then used to 

divide the total sample into two subsamples. This procedure repeats within each subsample, 

and this iterative process continues until a subgroup contains less than 10 individuals or the 

group difference is not significant at the chi-square p < 0.05 threshold. We also stopped the 

analysis at the 3-way interaction level. Based on the ROC analysis results, we divided youths 

into those with lower baseline anxiety (PARS < 20) and higher baseline anxiety (PARS ≥ 

20), determined remission rates and calculated the risk ratios (RR) and number needed to 

treat (NNT). NNT is the number of patients who need to be treated on average before one 

patient benefits from a particular treatment relative to placebo. A high NNT indicates few 

children benefit from the treatment relative to placebo.

To examine predictors and moderators of treatment outcome per each informant and 

complement the ROC analysis, we implemented a linear regression technique developed by 

Fournier and colleagues (Fournier et al., 2009; Gabriel et al., 2017). The 3 outcome variables 

were (1) SCARED-C, (2) SCARED-P and (3) PARS ratings at week 12. For each domain 

(demographic, child rated, parent rated and IE assessed variables) the subsequent stepwise 

algorithm proceeds along the following: Step 1) Test a full model including all variables and 

their interactions with treatment. Step 2) Repeat the analysis retaining predictors with p < 

0.20 from step 1. Step 3) Repeat the analysis retaining predictors with p < 0.10 from step 2. 

Step 4) Repeat the analysis retaining predictors with p < 0.05 from step 3. Step 4 is repeated 

until only variables with p < 0.05 remain in the model. Finally, all predictors significant at p 
< 0.05 in Step 4 across all domains are included in a combined model. All 4 steps are 

applied to the combined model. To determine moderators, we identified variables that 

significantly interacted with treatment arm. If at any step an interaction term was significant 

(indicating a potential moderation effect), but not the corresponding main effect, the main 

effect was still retained. Continuous predictors were centered at the grand mean and 

dichotomous predictors were coded as – 0.5 and 0.5 (Kraemer, Wilson, Fairburn, & Agras, 

2002).
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For ROC analyses, there were a total of 68 independent variables. The ROC analytic 

approach minimizes multicollinearity by empirically choosing the most discriminative 

variable among similar variables hierarchically and choosing a maximum of three variables 

to characterize each subgroup. To address multicollinearity in regression models, we first 

manually excluded redundant variables: we removed SCARED and CBCL total scores and 

included only subscales and we removed BSI subscales and included only the global score. 

For the CBCL, we also removed the Anxious/Depressed, Withdrawn/Depressed, Somatic 

and Internalizing subscales which overlap in content with SCARED-P subscales and MFQ-

P. We also removed the CBCL Externalizing subscale which overlaps in content with the 

Rule-breaking and Aggressive Behavior subscales. Next, we excluded variables with 

variable inflation factors (VIF) > 2.5 within each domain and then within the combined 

model. For regression analyses, there were a total of 52 independent variables, which are 

listed in Supplemental Table 1A, available online. To examine agreement between 

informants with regards to anxiety outcomes, we computed inter-informant Pearson 

correlations. To examine whether age affected inter-informant agreement as demonstrated in 

a prior CAMS analysis (Becker, Jensen-Doss, Kendall, Birmaher, & Ginsburg, 2016), we 

determined agreement for younger children (children up to age 12) and adolescents (age 13 

and older) to see if correlations differed significantly.

RESULTS

ROC Results: Prognostic Subgroups

Figures 1A, 1B and 1C display ROC results with baseline prognostic subgroups in a 

hierarchy based on likelihood of IE rated remission on the ADIS-C/P, PARS and CGI-S at 

week 12. Figure 1A shows ADIS-C/P remission rates for the most discriminative prognostic 

subgroups were 20% (baseline PARS ≥ 20, did not receive COMB, CBCL Social Problems 

t-score ≥ 58) and 79% (baseline PARS < 20, higher functioning (CGAS ≥ 51), CBCL Rule-

breaking Behavior t-score < 57). Figure 1B shows PARS remission rates ranged from 22% 

(baseline PARS ≥ 20, did not receive COMB, SCARED-P Social Phobia ≥ 10) to 83% 

(baseline PARS < 20, CBCL Somatic Complaints t-score ≥ 56, SCARED-P Social Phobia < 

10). Figure 1C shows CGI-S remission rates ranged from 17% (baseline PARS ≥ 20, did not 

receive COMB, youth’s Pre-treatment Expectancy was lower (score ≥ 2)) to 85% (baseline 

PARS < 20, better family functioning (BFAM-C t-score < 46), lower baseline functional 

impairment due to anxiety (CAIS-P < 25)).

The baseline anxiety severity cut-off of PARS < 20 was identified as the most discriminative 

predictor of IE-rated remission in the ADIS-C/P, PARS and CGI-S ROC analyses (χ2 (df = 

1) = 29.25, 34.79 and 31.18; p < 0.00001) (Figures 1, 2). For youths with high baseline 

anxiety (baseline PARS ≥ 20), randomization to treatment with COMB was the most 

discriminative predictor of remission on the ADIS-C/P, PARS and CGI-S (χ2 (df = 1) = 

22.87, 17.60 and 26.88; p < 0.00003). This result suggests an interaction between COMB 

and baseline anxiety severity such that COMB may be particularly beneficial towards 

inducing remission in youths with high baseline anxiety. The importance of COMB for 

remission in youths with high anxiety was consistent when all four treatment arms (i.e. 

including placebo) were included in ROC analyses (Figures 1A, 1B, 1C) and also when only 
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the active treatment arms were included (Supplemental Figures 1A, 1B, 1C, available 

online).

Week-12 Anxiety Remission Stratified By Baseline Anxiety Severity

Table 1 displays the remission rates, relative risks (RR) and NNT for each treatment 

modality stratified by baseline anxiety severity on the PARS. COMB was more efficacious 

than monotherapy across all levels of anxiety for all treatment outcomes. However, COMB 

especially benefited youths with high baseline anxiety (PARS ≥ 20). The relative risks for 

remission show that high anxiety youths benefitted most from COMB. Higher relative risks 

quantify how superior treatment is relative to placebo in terms of remission, and the highest 

relative risk for all remission outcomes was COMB in higher anxiety youths; furthermore, 

COMB was the only treatment that significantly increased probability of remission relative 

to placebo in high anxiety youths (ADIS-C/P remission RR: COMB 2.93, 95% CI 1.55–

5.55, p=0.001; sertraline 1.34, 95% CI 0.62‐2.87, p=0.46; CBT 1.59, 95% CI 0.79‐3.19, 

p=0.19). It is important to note that while sertraline and CBT did not demonstrate significant 

superiority over placebo, CAMS was not powered to detect treatment effects after 

stratification by anxiety severity. The NNT also demonstrate that COMB’s advantage over 

monotherapy (particularly sertraline) was more pronounced in high-anxiety youths than in 

low-anxiety youths. A clinician would on average have to treat 14 severely anxious children 

with sertraline only (NNTsertraline=14) or 8 children with CBT only (NNTCBT=8) for one 

child to benefit relative to placebo. In stark contrast, a clinician would only have to treat 3 

severely anxious children with COMB (NNTCOMB=3) for one child to benefit more from 

treatment compared to placebo. The same did not hold for children with lower baseline 

anxiety; all therapies had fairly low NNT to achieve remission compared to placebo: 

NNTCOMB=3, NNTsertraline=3 and NNTCBT=5. Furthermore, the ROC results presented in 

Figure 1A, 1B and 1C demonstrate the importance of COMB for children with severe 

anxiety; the most discriminative predictor of remission for higher-anxiety children was 

randomization to COMB. In contrast, treatment modality was not the most discriminative 

predictor of remission in lower-anxiety children in ROC analyses.

Informant Agreement Results

Correlations between child rated, parent rated and IE rated anxiety measures was moderate 

(r = 0.52–0.60). Correlations of child rated anxiety with parent and IE rated child anxiety 

were significantly lower when children were 12 years-old or younger. For instance, the 

correlation between parent and child ratings for youth under 12 years was 0.46, while the 

parent-child ratings correlation for children at least 12 years was 0.64 (p < 0.05). 

Supplemental Table 2 presents Pearson correlations between continuous outcome variables 

and is available online. Because of the low to moderate correlations found, we next 

examined anxiety outcomes as rated by each informant.

Regression Results: Predictors and Moderators of Anxiety Treatment Outcome

In the regression analysis, baseline predictors explained a substantial portion of variance in 

anxiety outcomes, regardless of informant. When comparing the predictive value of baseline 

data from each informant (child, parent or IE), baseline IE ratings were most informative in 

predicting IE rated anxiety outcomes (R2=28%). Linear regression model results for child, 
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parent and IE outcomes by domain (demographic, child, parent and IE rated variables) are in 

Supplemental Table 1B, available online. Table 2 presents results from the combined best-

fitting models.

Independent Evaluator Rated Anxiety Outcomes

In the regression analysis, the combined (best-fitting) model explained 33% of variance in IE 

rated PARS scores at week 12. In the best fitting combined model, several predictors of 

anxiety outcome were identified. Higher PARS score at week 12 was associated with 

meeting criteria for an OCD diagnosis at baseline, lower socioeconomic status and higher 

score on the Social Phobia subscale of SCARED-C. Additionally, several moderators of 

treatment effects were identified. Hispanic ethnicity was associated with higher PARS score 

after CBT. Higher global parental psychopathology predicted lower PARS score after 

sertraline and higher PARS score after CBT. Higher SCARED-C Separation Anxiety 

subscale score predicted lower PARS score after COMB and selective mutism comorbidity 

predicted higher PARS score after COMB

Child Rated Anxiety Outcomes

In the regression analysis, the combined (best-fitting) model explained 40% of variance in 

child rated SCARED-C score at 12 weeks. The best-fitting model found that higher scores 

on the Separation Anxiety and Social Phobia subscales of SCARED-C predicted higher 

child rated anxiety on SCARED-C at week 12.

Several moderator variables were also identified. Higher score on the child rated MFQ 

predicted lower SCARED-C after CBT and COMB. Better coping skills (higher baseline 

scores on the child rated Child Coping Questionnaire) predicted lower SCARED-C after 

CBT. Higher score on the SCARED-P Panic subscale predicted lower SCARED-C after 

COMB. Higher CBCL Thought Problem subscale score and more severe global parental 

psychopathology on the BSI predicted lower SCARED-C after sertraline.

Parent Rated Anxiety Outcomes

In the regression analysis, the combined (best-fitting) model explained 50% of variance in 

parent rated SCARED-P scores. In the best-fitting combined model, several predictors of 

anxiety outcome were identified. Higher score on the Thought Problems subscale of the 

CBCL, as well as both child and parent rated Social Phobia subscales of SCARED, 

predicted higher week 12 child anxiety ratings on the SCARED-P.

Several moderator variables were also identified. Meeting criteria for a diagnosis of selective 

mutism was associated with higher SCARED-P scores after CBT, as were higher scores on 

the Rule Breaking subscale of CBCL and the Panic subscale of SCARED-P. Higher 

Separation Anxiety subscale score on the SCARED-C predicted lower SCARED-P scores 

after COMB but higher SCARED-P score after sertraline. Higher score on the School 

Phobia subscale of SCARED-P predicted higher week-12 SCARED-P scores after sertraline 

but lower SCARED-P score after CBT. Greater global parent psychopathology predicted 

lower SCARED-P scores after sertraline and COMB but not after CBT. Hispanic ethnicity 

predicted higher SCARED-P score after sertraline.
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DISCUSSION

Primary analysis of CAMS demonstrated that combined treatment was superior to sertraline 

alone and CBT alone, both of which outperformed placebo (Walkup et al., 2008). The 

current analysis provides several important new findings with direct implications for clinical 

practice including that combined treatment was paramount for achieving remission in 

children with high anxiety, while less anxious children were likely to remit with any active 

treatment. The CAMS investigative group concluded that all three treatments could be 

recommended to patients (Walkup et al., 2008). Our study found that this is true for children 

with mild-moderate anxiety but not with severe anxiety. Our methodological approach using 

ROC further allowed us to identify the interaction between high anxiety and combination 

treatment as the most discriminative predictor of clinical outcome compared with all other 

baseline demographic and clinical characteristics. Moreover, our analysis of CAMS is the 

first to demonstrate that in CAMS: 1) low socioeconomic status predicted poorer IE rated 

outcomes, 2) OCD comorbidity predicted poorer IE rated outcomes, 3) more severe child 
rated social anxiety is an important predictor of poorer outcomes across informants and 4) 

Hispanic ethnicity moderated outcomes such that IE rated anxiety was higher after CBT and 

parent rated anxiety was higher after sertraline for Hispanics. Our finding that parental 

psychopathology moderated outcomes such that greater global parental psychopathology 

predicted better IE and parent rated outcomes after sertraline-containing treatments but not 

CBT is in line with a prior CAMS analysis that found greater parental anxiety predicted 

better outcomes with sertraline (Gonzalez et al., 2015). Additionally, our ROC analysis was 

able to identify empirically derived prognostic subgroups with probabilities of remission as 

determined by an independent evaluator that ranged from 17% to 85%.

Our study is the first study to demonstrate that randomization to COMB was key to 

achieving remission in children with high baseline anxiety (Walkup et al., 2008). We found 

children with lower baseline anxiety usually achieved remission with any active treatment, 

but children with high baseline anxiety usually achieved remission only if they were treated 

with COMB. Our findings contrast with the original CAMS report which concluded, “Our 

findings indicate that all three of the treatment options may be recommended, taking into 

consideration the family’s treatment preferences, treatment availability, cost, and time 

burden.” (Walkup et al., 2008, first paragraph of Discussion). Prior work determined COMB 

was particularly effective for youth with separation and generalized anxiety disorder, 

underscoring the importance of primary diagnosis when selecting a treatment (Compton et 

al., 2014). Our findings highlight that anxiety severity is also important to consider when 

choosing treatment modality. When children are acutely and severely impaired due to 

anxiety, there is increased urgency to effectively treat symptoms (Connolly, Bernstein, & 

Work Group on Quality, 2007). Given the low remission rates with SSRI alone or CBT 

alone, clinicians should strongly consider combined treatment as first-line for severe 

childhood anxiety.

These findings have potentially important clinical practice implications. Oftentimes, 

descriptions of the CAMS results emphasize that all three treatments (CBT only, sertraline 

only, or combined treatment) are effective and can be considered first-line treatments 

(Walkup et al., 2008). Some guidelines, in fact, recommend monotherapy (psychotherapy 
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only) as the first-line treatment in pediatric anxiety. For instance, the National Institute for 

Health and Care Excellence (NICE) guidelines state, “Do not routinely offer drug 

interventions to treat social anxiety disorder in children and young people (NICE, 2013).” 

Our study clarifies that severity plays a key role in determining appropriate treatment.

One main difference between current results and those from prior predictor and moderator 

CAMS analyses is that the current analysis found that child rated SoP at baseline was an 

important predictor of child, parent and IE rated outcomes (Compton et al., 2014). 

Specifically, we found more severe self-ratings of SoP predicted more severe anxiety after 

treatment. Prior CAMS analyses have not identified child rated SoP as a predictor of 

outcome because prior analyses aggregated scales completed by children into a global 

anxiety index as opposed to our analytic approach which examined domains of anxiety as 

predictors (Compton et al., 2014). The current work confirms earlier reports indicating that 

more severe baseline anxiety levels, and in particular SoP, portend poorer anxiety treatment 

outcomes and extends prior findings by identifying that self-ratings (as opposed to clinician 

ratings) of SoP strongly predict outcome (Compton et al., 2014; Ginsburg et al., 2011; 

Hudson et al., 2015; Jakubovski & Bloch, 2015; Liber et al., 2010; Southam-Gerow, 

Kendall, & Weersing, 2001a).

Similar to findings in the adult anxiety literature (Jakubovski & Bloch, 2015; Taylor et al., 

2015), we found that low socioeconomic status predicted poorer IE rated outcomes. Our 

findings differ from a prior CAMS analysis that found SES does not predict outcome, and 

the difference may be due to how the SES variable was coded (Compton et al., 2014). 

CAMS measured SES using the Hollingshead Two Factor Index, which uses occupational 

prestige and education level to rank SES into a five class system (1= low SES, 5= high SES). 

While we used the ordinal five class system to measure SES, the Compton et al. 2014 

CAMS analysis dichotomized this variable into low SES (scores 1–3) and high SES (scores 

4–5). Additionally, we found that comorbidity with OCD predicted poorer IE rated 

outcomes. Prior studies have inconsistently found links between poorer treatment outcomes 

and comorbidity (Nilsen et al., 2013).

Several variables emerged as moderators of child anxiety outcomes. We found children who 

reported more depressive symptoms at baseline reported less anxiety after treatment if they 

were assigned to CBT-containing treatments (CBT or COMB). Ginsburg and colleagues 

investigated depression as a comorbid internalizing diagnosis (along with other non-primary 

anxiety disorders) and found an association between comorbid internalizing diagnoses and 

lower rates of remission, but did not examine the unique impact of depressive symptoms on 

outcome (Ginsburg et al., 2011). Similarly, coping skills were not investigated as potential 

predictors of outcome in prior predictor and moderator analysis of CAMS (Compton et al., 

2014; Ginsburg et al., 2011). Current results indicate self-rated child coping skills at baseline 

predicted better child rated outcomes in children treated with CBT. This finding suggests 

children who have better coping skills before treatment may particularly benefit from CBT 

which seeks to bolster coping capability. The importance of coping skills in anxiety 

treatment in CAMS is also seen in prior work which found improvements in coping skills 

mediated improvements in anxiety in CBT, sertraline and combination treatment (Kendall et 

al., 2016).
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Hispanic ethnicity was another significant moderator and was associated with poorer IE 

rated outcomes after CBT monotherapy and poorer parent rated outcomes after sertraline 

monotherapy. Research regarding the impact of minority status on treatment outcomes for 

childhood anxiety has been mixed (Pina et al., 2003). A previous secondary analysis of IE 

rated outcomes from CAMS reported that minority status predicted lower likelihood of 

remission (Ginsburg et al., 2011), while other studies have reported non-significant results 

(Berman et al., 2000; Southam-Gerow et al., 2001a). Our analysis differs from prior CAMS 

analyses in that we investigated race and ethnicity as distinct, while Ginsburg et al. (2011) 

grouped all racial and ethnic minorities and compared their outcomes to non-Hispanic White 

outcomes. The Ginsburg approach does not account for the fact that the Hispanic ethnicity 

includes people of multiple races (i.e. there are Black Hispanics, White Hispanics and 

Hispanics who classify their race as “Other”). That is, race is a social construct based on 

biological characteristics like skin color, hair texture and facial morphology, while ethnicity 

is based on a common cultural background. Although the current analysis suggests Hispanic 

ethnicity predicts poorer outcomes after monotherapy, it should be noted that prior research 

has found similar CBT outcomes for Hispanics and European-American youths when 

therapist training included cultural components, such as education about culturally-

appropriate expressions of anxiety and coping strategies ((Pina, Little, Knight, & Silverman, 

2009; Pina et al., 2003; Pina, Zerr, Villalta, & Gonzales, 2012)). Culturally-sensitive 

approaches were not explicitly discussed in the CAMS Protocol (Version 1.4), which may 

have contributed to the poorer outcomes for Hispanic youths receiving monotherapy.

Among the anxiety disorders, only the presence of selective mutism significantly moderated 

outcomes; selective mutism predicted more severe IE rated anxiety after combined treatment 

and more severe parent rated anxiety after treatment with CBT only. Clinical trials for 

selective mutism are scarce and most lack adequate control conditions, making it difficult to 

draw confident conclusions about CBT efficacy (Viana, Beidel, & Rabian, 2009). However, 

CBT requires active patient participation and can be difficult in cases of selective mutism, 

and addressing selective mutism before implementing CBT-containing treatment strategies 

for comorbid anxiety disorders may be advisable.

We also found parent ratings of their own psychological difficulties significantly moderated 

treatment outcomes, such that more severe global ratings of psychopathology on the BSI 

predicted lower IE ratings of child anxiety when the child received medication. Our findings 

fit with prior CAMS results that more severe parental anxiety predicted better outcomes for 

children who received sertraline (Gonzalez et al., 2015). It is possible that parental 

psychopathology suggests genetic underpinnings of child anxiety variants especially 

amenable to pharmacological treatment.

Externalizing symptoms, specifically rule breaking behaviors, moderated only the parent 

rated child anxiety, predicting more severe anxiety following CBT but did not significantly 

affect child or IE rated outcomes. Previous investigations of child externalizing comorbidity 

as a predictor of child anxiety outcomes did not report significant findings (Kendall, Brady, 

& Verduin, 2001; Manassis et al., 2002; Southam-Gerow et al., 2001a), and the clinical 

presentation of externalizing symptoms in children with anxiety disorders is quite 

heterogeneous (Williams, Dahan, Silverman, & Pettit, 2013). The present findings, showing 
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a moderator role for externalizing symptoms, highlight the importance of assessing 

externalizing symptoms prior to CBT. It also is plausible that some parents may have 

difficulty in distinguishing anxious symptoms from externalizing symptoms. Children with 

high anxiety and related disorders rely heavily on family accommodation of their symptoms 

to avoid distress (Lebowitz, Scharfstein, & Jones, 2014; Lebowitz et al., 2013), and 

frequently forcefully impose accommodation on family members or react with rage or 

aggression when not accommodated (Lebowitz, Omer, & Leckman, 2011; Storch et al., 

2012).

Additionally, examination of outcomes according to each informant allowed us to identify a 

weaker correlation between parent and child ratings for younger children compared to 

adolescents 13 years-old and up, highlighting the particular importance of a multi-informant 

assessment for younger children with anxiety (De Los Reyes, 2011; De Los Reyes et al., 

2015; De Los Reyes et al., 2013). Becker et al. 2016 also analyzed CAMS data and found 

older age was associated with greater parent-child agreement on anxiety symptoms (Becker 

et al., 2016); however, a 2015 meta-analysis found that there was not a significant 

relationship between age and inter-informant agreement when looking at childhood mental 

health outcomes (De Los Reyes et al., 2015). More research is needed on the relationship 

between patient age and inter-informant agreement on childhood anxiety outcomes. Becker 

and colleagues (2016) also found that agreement was higher in separation anxiety relative to 

other anxiety disorders. Appreciating informant discrepancies is also important because 

mental health service discontinuation against clinician recommendations can occur when 

parents feel their child is no longer symptomatic (Philip C Kendall & Sugarman, 1997; Pina, 

Silverman, Weems, Kurtines, & Goldman, 2003). The importance of evaluating information 

from multiple informants is further underscored by recent research indicating that child rated 

anxiety is a better predictor of objectively measured avoidant behavior, compared to parent 

ratings of the child’s anxiety (Lebowitz, 2017).

Our study has several important strengths. Our use of ROC and examination of hierarchical 

interactions allowed us to stratify children by baseline anxiety and identify the importance of 

combined treatment for remission in youths with high baseline anxiety. Also, our consistent 

ROC findings across three different IE-based definitions of remission suggest strong internal 

validity. Additional methodological strengths stem directly from the original rigorous and 

well conducted CAMS study.

This research needs to be interpreted in light of certain limitations. First, the analysis was 

empirical, not hypothesis-driven. We conducted a large number of statistical tests without 

statistical correction for multiple hypothesis testing. Examination of multiple dimensions of 

anxiety and patient baseline characteristics increases type I error and can result in false-

positive results. However, we used exploratory analysis approaches such as ROC analysis 

and Fournier regression techniques that are designed to minimize the problems with multiple 

hypothesis testing. Nonetheless, significant findings in our manuscript are subject to 

possible false-positive error and vulnerable to overfitting the models to this specific group of 

children, and thus require replication in future studies.
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Another potential limitation is that the algorithmic statistical approach can have the effect of 

mechanically choosing between variables based on sometimes small differences in 

explanatory power without the benefit of clinically informed judgment. Therefore, these 

statistical techniques are also prone to false-negative error (type II error). Some of the 

potential explanatory variables included in these models may be significantly predictive of 

outcome if investigated individually but may not have been selected in our models because 

there are other variables included that are more discriminative of outcome (in ROC analysis) 

or their effects are diminished by other information provided by the same informant (in 

regression analysis). Our techniques use data-driven approaches designed not to identify 

every potentially predictive variable but to balance type I and type II error. Additionally, 

while CAMS is the largest study of its kind, it was not powered to detect differences 

between treatments after stratification by pretreatment severity, thus the finding that 

monotherapy did not significantly increase remission in severe anxiety requires further 

investigation. More research regarding effective treatments for severe anxiety is warranted.

Despite these limitations, this investigation contributes to understanding how anxiety 

severity affects treatment outcome. We found that for youths with severe baseline anxiety in 

CAMS, a combined treatment approach with both CBT and a SSRI (as compared to 

monotherapies) was especially important for achieving remission. Given the differences in 

the literature regarding which youth should receive combined CBT and SSRI treatment 

instead of CBT alone (Connolly, Bernstein, & Work Group on Quality, 2007; NICE, 2013; 

Wehry, Beesdo-Baum, Hennelly, Connolly, & Strawn, 2015), our results are particularly 

relevant to current clinical practice. In addition to anxiety severity, other factors like urgency 

(e.g. school refusal), resource availability and family and patient preferences and 

expectancies are key to creating an effective treatment plan. Additionally, we found that 

children with more severe self-rated social anxiety were more likely to have poor outcomes, 

and future research should consider how to augment available first-line treatments to 

improve outcomes in social anxiety disorder.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1A. 
Receiver operating characteristics analysis with baseline prognostic subgroups in a hierarchy 

based on likelihood of week-12 anxiety remission on the ADIS-C/P.

ADIS-C/P = Anxiety Disorder Interview Schedule-Child/Parent Version; CBCL = Child 

Behavior Checklist; CBT = cognitive behavioral therapy; CGAS = Children’s Global 

Assessment Scale (scored 0–100); IE = independent evaluator; PARS = Pediatric Anxiety 

Rating Scale (scored 0–30, PARS scores > 13 typically indicate clinically significant 

moderate anxiety); SCARED-P = Screen for Child Anxiety Related Disorders-Parent 

Version (scored 0–82).

Chart color indicates significance of the difference between subgroups: dark grey: p<0.001; 

light grey: p<0.01; white: p<0.05.
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FIGURE 1B. 
Receiver operating characteristics analysis with baseline prognostic subgroups in a hierarchy 

based on likelihood of week-12 anxiety remission on the PARS.

CBCL = Child Behavior Checklist; CBT = cognitive behavioral therapy; IE = independent 

evaluator; PARS = Pediatric Anxiety Rating Scale (scored 0–30); SCARED-P = Screen for 

Child Anxiety Related Disorders-Parent Version (Social Phobia Subscale scored 0–14).

Chart color indicates significance of the difference between subgroups: dark grey: p<0.001; 

light grey: p<0.01.
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FIGURE 1C. 
Receiver operating characteristics analysis with baseline prognostic subgroups in a hierarchy 

based on likelihood of week-12 anxiety remission on the CGI-S.

BFAM-C = Brief Family Assessment Measure-Child Version; CAIS-P = Child Anxiety 

Impact Scale-Parent Version (scored 0–81); CBCL = Child Behavior Checklist; CBT = 

cognitive behavioral therapy; CGI-S = Clinical Global Impression-Severity of Illness (scored 

1–7); IE = independent evaluator; PARS = Pediatric Anxiety Rating Scale (scored 0–30); 

Pre-treatment Expectancy scored 1–7.

Chart color indicates significance of the difference between subgroups: dark grey: p<0.001; 

light grey: p<0.01.
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FIGURE 2. 
Receiver operating characteristics curve illustrating the optimal cut-off point of baseline 

PARS for predicting non-remission on the ADIS-C/P was baseline PARS ≥ 20.
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