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ABSTRACT OF THE DISSERTATION 

ATTENTIONAL PROCESSES IN ANXIETY: EXAMINING THREAT-RELATED ATTENTION BIAS 

AND ATTENTIONAL CONTROL IN ANXIOUS YOUTH 

by 

Raquel Melendez 

Florida International University, 2019 

Miami, Florida 

Professor Jeremy W. Pettit, Major Professor 

Attention bias modification treatment (ABMT) is a computer-administered intervention informed by 

theoretical models implicating the role of attentional processes in the etiology and maintenance of anxiety. 

Attention bias modification treatment presents an innovative, cost-effective approach to meeting demand 

for treatment of anxiety disorders; however data are limited regarding long-term outcomes and related 

predictors of ABMT treatment outcomes in youth. Therefore, the present study examined long-term 

outcomes of ABMT as a standalone or adjunctive treatment in 74 youth referred to an anxiety disorders 

clinic. Three groups of youth (ages 9 to 22) were identified and assessed approximately one to six years 

(average four years) following their most recent in-clinic assessment: 1) youth who completed only a pre-

treatment assessment (assessed only group; n = 12); 2) youth who completed ABMT only (ABMT group; n 

= 34); and 3) youth who completed ABMT followed by CBT (ABMT+CBT group; n = 28). Long-term 

follow-up (LTFU) consisted of parent- and child self-report questionnaires assessing anxiety symptoms and 

anxiety-related impairment; clinician-rated assessment of anxiety symptom severity; and structured 

diagnostic interview. Multiple pairwise binary logistic regressions indicated that at LTFU, the assessed 

only, ABMT, and ABMT+CBT groups were statistically indistinguishable with respect to diagnostic 

recovery status. Multiple pairwise analyses of covariance controlling for baseline variables and time 

elapsed since their most recent assessment yielded no significant between-groups differences regarding 

treatment targets. Finally, separate hierarchical regressions indicated that variables assessed at pre-

treatment assessment, including attentional control, attention bias variability, minority status, anxiety 

symptoms, and anxiety symptom severity were not predictive of outcomes at post-assessment or LTFU in 
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the ABMT group.  Overall, parent, youth, and clinician ratings indicated levels of anxiety and related 

impairment at LTFU that fell below recommended clinical severity. These outcomes provide a promising 

outlook on the use of ABMT as a least-restrictive intervention for anxiety. Unfortunately, findings on 

predictors of outcomes are not as clear. Future research is encouraged to expand on these findings by 

further examining efficacy and predictors of outcomes within the context of a controlled trial to best 

identify which youth may benefit from ABMT as a standalone or adjunctive treatment. 

 



vii 

TABLE OF CONTENTS 

CHAPTER          PAGE 

 

I. INTRODUCTION TO THE RESEARCH .............................................................................................. 1 

         

         

   

Abstract ............................................................................................................................................. 4 

Introduction ....................................................................................................................................... 5 

Method .............................................................................................................................................. 7 

Results ............................................................................................................................................. 10 

Discussion ....................................................................................................................................... 11 

 

             

        

Abstract ........................................................................................................................................... 14 
Introduction ..................................................................................................................................... 15 

Method ............................................................................................................................................ 19 

Results ............................................................................................................................................. 22 

Discussion ....................................................................................................................................... 23 

 

IV. LONG-TERM FOLLOW-UP OF ATTENTION BIAS MODIFICATION TREATMENT IN 

ANXIOUS YOUTH ............................................................................................................................... 26 

Abstract ........................................................................................................................................... 27 

Introduction ..................................................................................................................................... 28 

Method ............................................................................................................................................ 33 

Results ............................................................................................................................................. 38 
Discussion ....................................................................................................................................... 41 

Tables and Figures ........................................................................................................................... 44 

V. FIELD STATEMENT ........................................................................................................................ 54 

REFERENCES ....................................................................................................................................... 56 

VITA ...................................................................................................................................................... 72 

II. ATTENTIONAL CONTROL SCALE FOR CHILDREN: FACTOR STRUCTURE AND 
CONCURRENT VALIDITY AMONG CHILDREN AND ADOLESCENTS REFERRED FOR  
ANXIETY DISORDERS .......................................................................................................................... 3

III. RELIABILITY OF THE DOT PROBE TASK TO MEASURE ATTENTIONAL THREAT BIAS  
AND THREAT BIAS VARIABILITY IN ANXIOUS YOUTH ................................................................13



viii 

 
LIST OF TABLES 

 

TABLE                                            PAGE 

 
          

      

          

         

           

     

            

    

           

    

         
 

 

 
 

Means of, standard deviations of, and correlations between measured variables ................................ 44
      
           
        

             
     

             
    

            
     

        

Factor loadings of ACS-C items ....................................................................................................... 45
           
        

             
     

             
    

            
    
        

Means of, standard deviations of, and correlations between measured variables ................................ 46
Binary logistic regressions examining diagnostic recovery status ...................................................... 55

             
     

             
    

            
     

        

Comparison of outcomes on treatment targets at long-term follow-up between the assessed only and
 ABMT only groups ..................................................................................................................... 56

             
    

            
    
        

Comparison of outcomes on treatment targets at long-term follow-up between the ABMT only and
 ABMT+CBT groups ................................................................................................................... 57

            
     

        
Comparison of outcomes on treatment targets at long-term follow-up between the ABMT+CBT and
 assessed only groups ................................................................................................................... 58

        Descriptive statistics for measures collected at long-term follow-up .................................................. 59



1 

   

 My program of research focuses on the role of attentional processes in the etiology, maintenance, 

and treatment of anxiety in youth. The goals of my research include 1) the evaluation of tools used for 

measuring attentional control and threat-related attention bias and 2) examining how best to leverage these 

constructs to most effectively treat youth with anxiety disorders.   

Rationale for Research 

 Anxiety disorders are highly prevalent in youth, result in substantial distress and impairment, and 

pose risk for development of subsequent or co-occurring disorders (Silverman & Field, 2011). Shortage of 

trained practitioners and parental reluctance to use medication treatments for youth anxiety (Young et al., 

2006) mean these approaches are unable to meet current demand (Bebbington et al., 2000; Bower & 

Gilbody, 2005; Essau, Conradt, & Petermann, 2002; Kazdin & Blase, 2011; Keller et al., 1992; Lovell & 

Richards, 2000; Vos et al., 2005; Weisz, 2000). Given the high prevalence of anxiety disorders among 

youth, the benefits of early intervention (Dadds et al., 1999), and the numerous obstacles impeding youth 

from receiving adequate treatment for anxiety, there is a need for least restrictive treatment options. Least 

restrictive treatments are defined by low cost and low personal investment on part of the patient and low 

burden of training and treatment delivery on part of the therapist (Breslin, Sobell, Sobell, Buchan, & 

Cunningham, 1997). Attention bias modification treatment (ABMT) is a novel, least restrictive treatment 

targeting attentional constructs to ameliorate anxiety symptom severity that shows promise in anxious adult 

and youth populations. 

Presentation of Research Findings 

My dissertation examines the role of threat-related attention bias and attentional control in the 

etiology, maintenance, and treatment of anxiety disorders in youth. The dissertation portfolio consists of 

three separate manuscripts. Chapter II presents findings on the factor structure of the Attentional Control 

Scale for Children, a widely used self-report questionnaire assessing youth’s abilities with respect to 

attentional shifting and attentional focusing. Given the high proportion of youth identifying as 

Hispanic/Latino in my data and the impact of racial and ethnic status on factor structure of other self-report 

questionnaires (Wren et al., 2007), I was particularly interested in 1) examining the factor structure of the 

English-language version for youth, and 2) examining how the questionnaire items were reflected across 

   I. INTRODUCTION TO THE RESEARCH
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subscales in a sample comprised mostly of Hispanic/Latino youth. Chapter III examines the test-retest 

reliability of the dot probe task, the most commonly used computer-based measure for assessing threat-

related attention bias. Although threat-related attention bias has been implicated in research related to 

attention bias modification, data have indicated low reliability of original methods for calculating threat-

related attention bias using dot probe data (Brown et al., 2014). Thus, Chapter III examines multiple ways 

to use data from the dot probe task when calculating reliability of threat-related attention bias. Chapter IV 

examines the therapeutic extension of threat-related attention bias, attention bias modification treatment 

(ABMT) as a standalone or adjunctive treatment to cognitive behavioral therapy (CBT). Although ABMT 

has been utilized alone or alongside CBT in adult and youth populations, no data exist on long-term 

maintenance of gains. Therefore, Chapter IV addresses the following questions: 1) how the assessed only, 

ABMT, and ABMT+CBT groups compare with respect to diagnostic recovery rates at LTFU; 2) how the 

assessed only, ABMT, and ABMT+CBT groups compare across treatment targets; and 3) what variables 

measured at pre-treatment intake assessment may predict ABMT outcomes at LTFU. I hypothesized that 

youth who received ABMT and CBT would demonstrate superior diagnostic recovery rates and report of 

anxiety symptoms and related impairment as compared to ABMT and assessed only youth. Finally, I 

hypothesized that minority status, anxiety symptoms and related impairment, and attentional control 

measured at pretreatment assessment intake may be associated with rates of anxiety symptoms, functional 

impairment, and attentional control at LTFU for youth who completed ABMT as a standalone treatment.  
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II. ATTENTIONAL CONTROL SCALE FOR CHILDREN: FACTOR STRUCTURE AND 

CONCURRENT VALIDITY AMONG CHILDREN AND ADOLESCENTS REFERRED FOR 

ANXIETY DISORDERS 

 

This manuscript has been published in Journal of Clinical Psychology, Volume 73, Issue 4, pages 489 to 

499. 

 

Melendez, R., Bechor, M., Rey, Y., Pettit, J. W., & Silverman, W. K. (2017). Attentional control scale for 

children: Factor structure and concurrent validity among children and adolescents referred for anxiety 

disorders. Journal of Clinical Psychology, 73(4), 489-499. 

 

 

 

 

 

Author’s note: Work on this project was supported by National Institute of Mental Health grants R34 

MH097931, UH2 MH101470, and R01 MH079943 to Jeremy W. Pettit and Wendy K. Silverman. The 

content is solely the responsibility of the authors and does not necessarily represent the official views of the 

National Institutes of Health  
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Abstract  

The Attentional Control Scale for Children (ACS-C; Muris, de Jong, & Engelen, 2004) is a youth 

self rating scale of attentional control. Using a multisource assessment approach with 186 children and 

adolescents referred to an anxiety disorders specialty clinic, the present study examined the factor structure 

and concurrent validity of the ACS-C. Exploratory factor analysis yielded a two factor structure with 

internally consistent and moderately correlated subscales of Attentional Focusing and Attentional Shifting. 

Total ACS-C score and subscale scores demonstrated significant associations with child self ratings and 

parent ratings of child anxiety symptoms, child self ratings of depressive symptoms, and child diagnosis of 

ADHD. These findings support use of the ACS-C as a self rating scale of attentional control among 

referred children and adolescents. Future research is encouraged to examine retest reliability of the ACS-C 

and to evaluate whether its internal structure could be enhanced by removing or modifying items that 

performed poorly. 

Keywords: Children; Adolescent; Anxiety; Attentional Control; Factor Analysis.  
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Attentional Control Scale for Children: Factor Structure and Concurrent Validity among Children and 

Adolescents Referred for Anxiety Disorders 

Introduction 

Attentional processes play a prominent role in information processing models of anxiety and its 

disorders particularly with regard to development, maintenance, and treatment (Field, Hadwin, & Lester, 

2011). One attentional process that is garnering growing interest is attentional control. Attentional control 

(AC) refers to the ability to voluntarily and strategically focus, sustain, and shift one’s attention 

(Derryberry & Reed, 2002). High levels of AC enable children and adolescents (henceforth referred to as 

“youth”) to modulate their emotional experiences by strategically focusing attention on and shifting 

attention away from stimuli (Puliafico & Kendall, 2006). Low levels of AC hinder youths’ ability to 

adaptively engage with negatively valenced and threatening stimuli, thereby contributing to the 

development and maintenance of anxiety and its disorders (Lonigan, Vasey, Phillips, & Hazen, 2004; 

Muris & Ollendick, 2005; Susa, Pitica, Benga, & Miclea, 2012). Low levels of AC also have been 

implicated in the development and maintenance of disorders that frequently co-occur with anxiety in youth, 

including depression and attention-deficit hyperactivity disorder (ADHD; Bechor, et al., unpublished 

manuscript; Nigg, 2006). 

Attentional control has been most commonly assessed in youth using the Attentional Control Scale 

for Children (ACS-C; Muris, de Jong, & Engelen, 2004) a 20 item self rating scale. The ACS-C is a down-

scaled adaptation of the adult Attentional Control Scale (Derryberry & Reed, 2002). Research supports the 

ACS-C's convergent validity and concurrent validity among nonreferred youth. With regards to convergent 

validity, significant associations have been found between ACS-C scores and scores on performance based 

tests of selective attention, attentional switching, and sustained attention (Muris, Mayer, Lint, & Hofman, 

2008). With regards to concurrent validity, significant cross-sectional associations have been reported 

between ACS-C scores and self and parent ratings on measures of youth anxiety symptom severity (Muris 

et al., 2004; Muris, et al., 2008; Muris, Meesters, & Rompelberg, 2007), youth depressive symptom severity 

(Muris et al., 2008; Muris et al., 2006), and youth ADHD symptom severity (Muris et al., 2008; Muris et 

al., 2006). 
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We are not aware of any published study on the factor structure of the ACS-C. One study 

(Verstraeten et al., 2010) evaluated the factor structure of a Dutch language version of the Attentional 

Control Scale (adult version) among 280 nonreferred youths (Mage = 12.28 years, SD = 2.46) sampled from 

two Belgian schools. Among these 280 youths, support was obtained for a two-factor model with factors 

representing Attentional Focusing and Attentional Shifting (Verstraeten et al., 2010). We also are not aware 

of any published study that has reported on the psychometric properties or validity of the ACS-C in a clinic 

referred sample, including youth referred for anxiety and its disorders.  

Given the theorized role of AC in development and maintenance of anxiety (Derryberry & Reed, 

2002), as well as growing interest in targeting AC in interventions for youth with anxiety (Heeren, de 

Raedt, Koster, & Philippot, 2013; Wass, Porayska-Pomsta, & Johnson, 2011),  there is a need to establish 

whether the ACS-C is a psychometrically sound measure of AC for use among referred youth. The present 

study sought to address this need by examining the factor structure and concurrent validity of the ACS-C 

among youth referred for anxiety. Exploratory factor analysis (EFA) was used because this was the first 

study to evaluate the factor structure of the ACS-C. Concurrent validity was evaluated via associations 

between youth self ratings on the ACS-C and parent ratings and youth self ratings on a measure of anxiety 

symptoms. As in past studies among nonreferred youth (Muris et al., 2008; Muris et al., 2006), concurrent 

validity also was evaluated via associations between youth self ratings on the ACS and youth self ratings on 

a measure of depressive symptoms and youth diagnosis of co-occurring ADHD. Given low to modest 

agreement across informant sources in the youth anxiety literature (Silverman & Ollendick, 2005), a 

multisource assessment approach was used to evaluate concurrent validity. Consistent findings across 

informant sources would enhance confidence in the robustness of findings.  

Based on theory and past empirical research in nonreferred samples, we expected scores on the 

ACS-C would be significantly and negatively associated with scores on measures of anxiety symptoms and 

depressive symptoms. We also expected youth who met diagnostic criteria for ADHD would display 

significantly lower scores on the ACS-C than youth who did not meet criteria for ADHD. 
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Material and Methods 

Participants 

Participants were 186 youths ages 6 to 17 years (58% boys; Mage = 9.66; SDage = 2.48) who were 

referred to an anxiety disorders specialty clinic. Approximately 83% of the sample identified as 

Hispanic/Latino, 12% identified as European American, and 5% identified as Other race/ethnicity. Annual 

household income was reported by parents and was as follows: 11% reported below $21,000, 13% reported 

between $21,000 and $40,000, 20% reported between $41,000 and $60,000, 16% reported between 

$61,000 and $80,000, and 40% reported over $81,000. The most common primary diagnoses were 

generalized anxiety disorder (29.0%), social anxiety disorder (21.0%), separation anxiety disorder (18.3%), 

and specific phobia (11.8%). Twenty percent of the sample met criteria for a diagnosis of ADHD (primary, 

secondary, or tertiary).  

Measures 

Diagnostic measure. 

Anxiety Disorders Interview Schedule– Child and Parent Version – IV (ADIS-C/P-IV; Silverman 

& Albano, 1996). The ADIS-C/P contains 0- to 8-point clinician severity rating (CSR) scales to assess 

the severity and interference of diagnoses. The ADIS-C/P has yielded good to excellent reliability 

estimates for specific anxiety diagnoses and symptoms as well as excellent retest reliability estimates 

over two weeks (Silverman, Kurtines, Jaccard, & Pina, 2009). Convergent validity has been 

demonstrated via significant associations with youths’ self ratings on anxiety (Silverman, Saavedra, & 

Pina, 2001; Wood, Piacentini, Bergman, McCracken, & Barrios, 2002). Based on youth and parent 

responses to the ADIS, dichotomously scored variables representing presence (1) or absence (0) of 

specific youth anxiety disorder diagnoses and youth ADHD diagnosis were created and used in 

analyses. 
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Measures completed by youth. 

 Attentional Control Scale for Children (ACS-C; Muris et al., 2004). The ACS-C is a 20-item 

youth self rating scale that assesses abilities to focus and shift attention. Responses are scored on a 4-

point Likert scale that ranges from 1 (Almost Never) to 4 (Always). After reverse coding, higher scores 

indicate better AC. Cronbach’s alpha for this sample was .74. 

Revised Children’s Manifest Anxiety Scale – Child Version (RCMAS-C; Reynolds & Richmond, 

1978). The RCMAS-C is a 37-item youth self rating scale that assesses anxiety symptoms. Each item 

is rated either yes or no, scored 1 or 0. A Total Anxiety score is computed by summing ratings on 28 

items. The remaining nine items comprise a lie subscale. The RCMAS-C has demonstrated high retest 

reliability (.98) over a three week period (Pela & Reynolds, 1982). Convergent validity has been 

demonstrated via significant correlations with trait anxiety and fear (Ollendick, 1983). Cronbach’s 

alpha for this sample was .88. 

Children’s Depression Inventory (CDI; Kovacs, 1985). The CDI is a 27-item youth self rating scale 

that assesses depressive symptoms. Each item contains three response options and youths are 

instructed to select the option that best describes them during the previous two weeks. Thirteen items 

are reverse scored and summed with the remaining items to obtain an overall score. Convergent 

validity has been demonstrated via significant correlations with independent evaluator rated measures 

of depressive symptoms and youth self ratings on other measures of depressive symptoms (Brooks & 

Kutcher, 2001; Klein, Dougherty, & Olino, 2005; Shain, Naylor, & Alessi, 1990). Cronbach’s alpha 

for this sample was .88.  

Measure completed by parents. 

Revised Children’s Manifest Anxiety Scale – Parent Version (RCMAS-P; Reynolds & 

Richmond, 1978). In the RCMAS-P, the wording of RCMAS items was changed from I to my child, 

as done in past research (e.g., Kendall, 1994; Silverman et al., 1999, 2009). Cronbach’s alpha for this 

sample was .85. 
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Procedures 

 The present study was approved by the Institutional Review Board. Parents provided informed 

consent and youth provided assent. Assessments were conducted by graduate students who had been 

thoroughly trained in the study’s procedures. Upon arrival at the clinic, youth participants and their parents 

(usually mothers) were administered the respective versions of ADIS-C/P-IV and the RCMAS-C/P. Youth 

also completed the ACS-C and CDI. All measures were completed at a pretreatment intake assessment.  

Statistical Analysis 

Statistical analyses were performed using the SPSS statistical software program version 20. 

Missing data was minimal, not exceeding 4.8% of cases for any variable. Missing data was assessed by 

computing a dummy variable representing the presence or absence of missing data for each variable. This 

dummy variable was then correlated with all other variables including demographic variables. No 

significant correlations were observed, indicating no evidence of bias due to missing data. Missing data was 

accommodated using maximum likelihood multiple imputation averaged across ten iterations (Graham, 

2009). 

The data were examined for evidence of non-normality. Evidence of skew was present on the CDI. 

Evidence of kurtosis was present on the CDI and RCMAS-C. Because of its ability to accommodate non-

normality of the data, principal axis factoring was used to examine the factor structure of the ACS-C 

(Fabrigar, Wegener, MacCallum, & Strahan, 1999). A scree plot was evaluated such that the primary bend 

in the plot was used to determine the number of factors for extraction. Oblique (Direct Oblimin) rotations 

were used because we expected factors to be intercorrelated. Items with loadings of .32 or greater were 

considered indicators of a factor (Costello & Osborne, 2005). 

Bivariate correlations were used to evaluate associations between scores on the ACS-C and other 

measured variables. Two-tailed Pearson correlations were used for analyses involving pairs of continuous 

variables and point biserial correlations were used for analyses involving dichotomous variables.  
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Results 

Means, standard deviations, and correlations between measured variables are presented in Table 1. 

Scores on the ACS-C did not significantly vary according to youth age, sex, race, ethnicity, or anxiety 

diagnosis.  

Exploratory factor analysis  

Evaluation of the scree plot suggested the extraction of three factors. The three factor solution 

accounted for 27.79% of the variance in ACS-C items. Only three items loaded on the third factor and 

internal consistency of the third factor was inadequate (α = .33). Because of the inadequate internal 

consistency of the third factor, which is common in subscales with a low number of items (Floyd & 

Widaman, 1995), a two factor solution was evaluated. 

The two factor solution accounted for 22.97% of the variance in ACS-C items. Item loadings for 

the two-factor solution are presented in Table 2. Nine items had loadings of .32 or higher on the first factor, 

the majority describing ability to focus attention. The first factor thus was labeled “Attentional Focusing.” 

Responses to these nine items were summed to create total scores on an Attentional Focusing subscale (α = 

0.77). Six items, all describing ability to shift attention, had loadings of .32 or higher on the second factor. 

Therefore, the second factor was labeled “Attentional Shifting.” Responses to these six items were summed 

to create total scores on an Attentional Shifting subscale (α = 0.64). Items four, five, nine, 15, and 16 did 

not have loadings of 0.32 or higher on either factor.  

Concurrent validity 

Bivariate correlations were used to evaluate concurrent associations between scores on the total 

ACS-C, the two ACS-C subscales, measures of youth anxiety symptoms, the measure of youth depressive 

symptoms, and youth diagnosis of ADHD (see Table 1). The correlation between Attentional Focusing and 

Attentional Shifting was significant and positive; the strength of the correlation was moderate (r = 0.42). As 

hypothesized, total scores on the ACS-C were significantly and negatively correlated with scores on 

measures of youth self rated and parent rated anxiety symptom severity and scores on the measure of youth 
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depressive symptom severity.  Scores on the total ACS-C also were significantly associated with a 

diagnosis of ADHD, such that youth who met diagnostic criteria for ADHD displayed significantly lower 

levels of AC than youth who did not meet criteria for ADHD.   

Scores on the Attentional Focusing subscale and the Attentional Shifting subscale were 

significantly and negatively correlated with scores on measures of youth self rated and parent rated anxiety 

symptom severity, scores on the measure of youth depressive symptom severity, and a youth diagnosis of 

ADHD.  

Discussion 

Findings from this exploratory factor analysis of the ACS-C among referred youth provide 

evidence of two moderately correlated and internally consistent factors: Attentional Focusing and 

Attentional Shifting. Concurrent validity was supported via significant cross-sectional correlations with 

youth and parent ratings on anxiety symptoms, youth self ratings on depressive symptoms, and a youth 

diagnosis of ADHD.  

The two factor structure of the ACS-C found in this sample of referred youth aligns with findings 

of a two factor structure of the adult Attentional Control Scale (Judah et al., 2014; Ólafsson et al., 2011). 

Thus, converging evidence from youth samples and adult samples indicates the construct of AC consists of 

two related but distinguishable factors. One factor, Attentional Focusing, describes the ability to maintain 

attention on a stimulus. A second factor, Attentional Shifting, describes the ability to shift attention from 

one stimulus to another. Although the majority of items loaded on either the Attentional Focusing factor or 

the Attentional Shifting factor, five items did not load on either factor. These same five items also did not 

load on either factor of the adult version of Attentional Control Scale in a sample of nonreferred adults 

(Judah, et al., 2014). These items do not appear to measure either attentional focusing or attentional shifting 

in youths or adults. If replicated in other youth samples, removal of these items from the ACS-C may lead 

to improved internal structure. 
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Three items originally purported to measure attentional shifting on the adult Attentional Control 

Scale (Derryberry & Reed, 2002) loaded on the Attentional Focusing factor of the ACS-C in this sample 

(items 11, 12, and 20). Two of these same items (items 12 and 20) also loaded on an Attentional Focusing 

factor in studies on the factor structure of the adult Attentional Control Scale (Judah et al., 2014; Ólafsson 

et al., 2011). Thus, a growing body of evidence indicates items 12 and 20, and possibly item 11, should be 

considered measures of attentional focusing rather than attentional shifting. Of note, the wording of these 

items appears to align as closely with focusing as shifting (e.g., “When I have to start a new task, it takes 

me a while to get really involved in it”; “When the teacher explains something, I find it difficult to 

understand and write it down at the same time”). 

The findings of this study should be interpreted in light of its strengths and limitations. Strengths 

include the use of a clinic referred sample of youth, semistructured interviews to establish diagnoses, and a 

multisource assessment approach for youth anxiety symptoms. Limitations include our inability to examine 

retest reliability of the ACS-C and evaluate convergent validity of the ACS-C via associations with other 

self report or performance based measures of AC. Further, although ACS-C scores were not significantly 

correlated with participant age in this study, it would be of interest to examine the ACS-C from a 

developmental perspective. For example, when do focusing and shifting emerge as separate facets of AC, 

and do their respective associations with anxiety symptom severity differ across developmental levels? 

Given sample size constraints and a preponderance of participants in late childhood-early adolescence, we 

were not in a position to evaluate the factor structure and concurrent validity of the ACS-C across 

development.   

In spite of these limitations, the present study provides the first empirical data on the factor 

structure of the ACS-C and provides evidence of concurrent validity of the ACS-C among referred youth. 

These findings support use of the ACS-C as a self rating scale of attentional focusing and attentional 

shifting among referred youth. Future research is encouraged to examine retest reliability and convergent 

and discriminant validity of the measure and to evaluate whether the internal structure of the measure could 

be enhanced by removing items that performed poorly. 
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Abstract 

Split-half reliability and test-retest reliability of the dot probe task used to measure attentional 

threat bias has not been examined in clinic-referred youth. The present study examined the split-half and 

test-retest reliability of attentional threat bias as well as the test-retest reliability of attention bias variability, 

a recently developed index measuring intrasession fluctuations in attentional threat bias. The sampled 126 

youths (ages 6 to 17 years) completed the dot probe task at two waves, 8 days apart on average. Attentional 

threat bias and attention bias variability scores were computed at each wave. Split-half reliability and test-

retest reliability of the attentional threat bias index were nonsignificant and low. Test-retest reliability of 

the attention bias variability index was also low but statistically significant. Given the widespread use of 

dot probe tasks, investigators are encouraged to explore task modifications to increase reliability and 

evaluate alternative methods of measuring attention to threat. 

 

Keywords: Children; Adolescent; Anxiety; Attentional Bias; Attentional Bias Variability; Dot Probe   
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Reliability of Attentional Threat Indices on a Dot Probe Task in Children and Adolescents with Anxiety 

Disorders  

Introduction 

Information processing models of anxiety link individuals’ biases to attend to threatening stimuli 

with anxiety disorders and anxiety symptom severity (Mathews & MacLeod, 1994). Compelling support 

for an association between attentional threat bias and anxiety comes from meta-analytic reviews of studies 

with mixed age samples (Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & Van, 2007), including 

child and adolescent samples (Dudeney, Sharpe, & Hunt, 2015).  

The most widely used measure of attentional threat bias is a variation of the visual probe-detection 

task, also referred to as the dot probe task (MacLeod, Mathews, & Tata, 1986). In the dot probe task used 

to measure attentional threat bias, two stimuli are presented simultaneously (i.e., one neutral and one 

threatening), followed by a probe appearing in the place of one of the stimuli. Participants are instructed to 

indicate the location of the probe as quickly as possible via a behavioral response, most often a computer 

mouse click. Researchers then calculate an attentional bias index by subtracting each participant’s average 

response times for when the probe replaces the threatening stimulus from average response times for when 

the probe replaces the neutral stimulus. A positive score is considered an indicator of an attentional threat 

bias. 

Although the attentional threat bias index measured by the dot probe task has been widely used for 

over a decade in anxious and non-anxious samples of youths and adults (Bar-Haim et al., 2007), recent 

research findings raise concerns about its internal consistency reliability and test-retest reliability (Brown et 

al., 2014; Schmukle, 2005; Staugaard, 2009; Waechter, Nelson, Wright, Hyatt, & Oakman, 2013; Waechter 

& Stolz, 2015) . Establishing a psychometrically sound task for measuring attentional threat bias indices is 

crucial to advancing theory of and understanding of attentional threat bias in youth anxiety. That is, tests of 

theory driven hypotheses on attentional threat bias in youth anxiety require reliable measurement of 

attentional threat bias. These include tests of attentional threat bias in the etiology and maintenance of 

youth anxiety (Lonigan & Vasey, 2009; Roy, Dennis, & Warner, 2015), as well as tests of attentional threat 

bias as a predictor, moderator, or mediator of child and adolescent anxiety intervention outcomes (Amir, 
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Taylor, & Donohue, 2011; Legerstee et al., 2009; M. Price, Tone, & Anderson, 2011; Waters, Mogg, & 

Bradley, 2012). In the absence of a psychometrically sound measure, theoretical advancement will be 

stalled. In the following sections, we briefly review recent research findings on the internal consistency 

reliability and test-retest reliability of attentional threat bias measured using the dot probe task.  

Internal Consistency Reliability of the Attentional Threat Bias Index  

Previous studies examining internal consistency reliability of attentional threat indices generated 

by the dot probe task have commonly used split-half reliability and Cronbach’s alpha. In split-half 

reliability, trial-level difference scores from the dot probe are randomly split into two halves, and the total 

bias scores from each half are correlated. In Cronbach’s alpha, the data are split in all possible ways, and 

the correlations of all splits are averaged. Estimates of internal consistency reliability have been uniformly 

low in nonreferred samples. Split-half reliability estimates have ranged from r = .12, p > .05 to r = .33, p < 

.05 in nonreferred children (Brown et al., 2014), rs = -.29 to .37, ps > .05 in undergraduate students 

(Schmukle, 2005; Staugaard, 2009), and rs = -.33 to .32, ps > .05 in nonreferred adults (Cooper et al., 

2011). Internal consistency reliability estimates also have been low in undergraduate students selected on 

the basis of either low or high scores on self-rated anxiety scales, with split-half reliability ranging from rs 

= .09 to .29, ps > .05 (Waechter & Stolz, 2015) and Cronbach’s alpha ranging from αs = -.55 to .38, ps > 

.05 (Waechter et al., 2013).  

Split-half reliability was r = .45, p < .001 in adults selected on the basis of exposure to war-related 

stress (Bar‐Haim, 2010). Enock et al. (2014) reported split-half reliability on each of six administration 

waves of the dot probe task in adults seeking treatment for social anxiety symptoms. Split-half reliability 

generally increased across successive administrations of the task, from rs = .00 to -.05, ps > .05 at the first 

administration to rs = .31 to .53, ps > .05 at the sixth administration.  

Test-Retest Reliability of the Attentional Threat Bias Index  

Studies have also reported on the test-retest reliability of scores on the attentional threat bias index 

in nonreferred and referred adults and youth by correlating scores on two administrations of the task 
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separated by intervals of approximately one to two weeks. Test-retest reliability has been uniformly low in 

studies that administered dot probe tasks at two sessions spanning one to two week intervals, with test-

retest of r = - .06, p > .05 in nonreferred children (Brown et al., 2014) and test-retest ranging from rs = -.18 

to .26, ps > .05 in nonreferred undergraduate students (Schmukle, 2005; Staugaard, 2009).  

Test-retest reliability has been low to moderate in two studies that administered dot probe tasks at 

four to twelve sessions spanning as many as 14 weeks (Enock et al., 2014; Price et al., 2015). Among 

adults seeking treatment for social anxiety symptoms, test-retest reliability generally increased across six 

successive administrations, from rs = -.25 to .05, ps > .05 across the first two administrations to rs = .61 to 

.63, ps < .001 across the final two administrations (Enock et al., 2014). 

Price et al. (2015) examined test-retest reliability of the attentional threat bias index in three 

samples: a sample of nonreferred children and adolescents who completed the dot probe task five times 

over a 14-week period and two samples of adults who met criteria for social anxiety disorder and 

completed the task twice weekly for 4 and 6 weeks, respectively. Intraclass correlation coefficients (ICCs) 

across five administrations in children and adolescents ranged from -.23, p > .05 to .55, p < .05 depending 

which administrations of the task and which trials on the task were used in analyses. The highest test-retest 

reliability was obtained when ICCs were averaged across all successive administrations of the task and all 

trials on the task were used (ICC = .55, p < .05). Among adults, ICCs across 8 or 12 administrations ranged 

from -1.50, p > .05 to .65, p < .05 depending on which administrations of the task which trials on the task 

were used. Highest test-retest reliability was obtained when ICCs were averaged across all successive 

administrations of the task and only probe-on-bottom trials were used (ICCs = .55, p < .05 and .49, p < .05, 

respectively). 

Test-Retest Reliability of the Attentional Threat Bias Variability Index  

Because of the above summarized research showing low to moderate internal consistency 

reliability and test-retest reliability of the attentional threat bias index, researchers have suggested 

alternative ways of calculating attentional threat bias (Price et al., 2015; Van Bockstaele et al., 2014; 

Waechter & Stolz, 2015). Researchers have recently proposed attentional threat bias variability (ABV) 
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scores on the dot probe task as possibly more reliable than the attentional threat bias index (Iacoviello et al., 

2014; Naim et al., 2015; Price et al., 2015). The ABV indices quantify within-subject intrasession 

variability on the dot probe task, potentially providing more reliable measures across sessions than the 

attentional threat bias index (Price et al., 2015). The ABV indices have been calculated using two 

approaches.  

In the first approach, an ABV index is calculated by partitioning threat-neutral trials into multiple 

bins (i.e., groups) of approximately 20 trials each and then calculating the attentional threat bias index for 

each bin. The standard deviation of the attentional threat bias index is then calculated and divided by 

participants’ mean reaction times across all threat-neutral trials (Price et al., 2015). 

 In the second approach, an ABV index is calculated using a moving average algorithm. Mean 

reaction times are calculated for successive blocks of ten threat trials and ten neutral trials. The attentional 

threat bias index is calculated for each block by subtracting the first neutral block mean reaction time from 

the first threat block mean reaction time, the second neutral block mean reaction time from the second 

threat block mean reaction time, and so on. The standard deviation of the successive attentional threat bias 

scores is then calculated and divided by the participant’s overall mean reaction times across all trials (Naim 

et al., 2015).  

We are aware of two studies that reported on the test-retest reliability of the ABV index (Naim et 

al., 2015; Price et al., 2015). In Price et al. (2015), scores on the ABV index across six administrations of 

the dot probe task yielded averaged ICCs ranging from .47 to .68, ps < .05 in nonreferred children and 

adolescents. The ABV index across 8 to 12 administrations yielded averaged ICCs ranging from .54, p < 

.05 to .96, p < .05 in socially anxious adults (R. B. Price et al., 2015). In another study using nonreferred 

undergraduates (n = 70) and veterans with PTSD (n = 37), Naim et al. (2015) examined the test-retest 

reliability of the ABV index across two administrations of the dot probe task over a one week interval, 

yielding test-retest of r = .29, p < .05 for the undergraduate sample and r = .40, p < .05 for the PTSD 

sample. 
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Present Study 

No study has reported on the internal consistency reliability and test-retest reliability of the 

attentional threat bias index or ABV index in clinic referred children and adolescents. To address this gap 

in the research, the present study examined the split-half reliability and test-retest reliability of scores on 

the attentional threat bias index and test-retest reliability of scores on the ABV index in clinic referred 

children and adolescents with anxiety disorders.  

Method 

Participants 

Participants were 126 children and adolescents ages 6 to 17 years (48% boys; Mage = 9.60; SDage = 

2.59) referred to an anxiety disorders specialty clinic. Participants were Hispanic/Latino (86%), European 

American (10%), African-American (1%), or Other race/ethnicity (3%). Annual household income was as 

follows: 10% below $21,000; 22% between $21,000 and $40,000; 19% between $41,000 and $60,000; 15% 

between $61,000 and $80,000; and 34% over $81,000. The remaining 2% declined to report income. The 

most common primary diagnoses were generalized anxiety disorder (26.1%), separation anxiety disorder 

(18.5%), social anxiety disorder (18.5%), and specific phobia (13.4%). Two-tailed Pearson correlations 

showed that scores on the attentional threat bias index and the ABV index did not significantly differ as a 

function of participants’ sex or income. One way analyses of variance showed that scores on the indices did 

not significantly differ as a function of participants’ race/ethnicity or primary diagnosis.  

Measures 

Anxiety Disorders Interview Schedule– Child and Parent Version – IV (ADIS-C/P-IV; 

Silverman & Albano, 1996). The ADIS-C/P is a semistructured interview schedule that has yielded good 

to excellent reliability estimates for anxiety diagnoses and symptoms (kappa = .57 – 1.0) as well as 

excellent retest reliability estimates over two weeks (r = .80 to .92; Lyneham et al., 2007; Silverman, 

Kurtines, Jaccard, & Pina, 2009; Silverman, Saavedra, & Pina, 2001). Convergent validity has been 
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demonstrated via significant associations with child and adolescent anxiety self report (Silverman et al., 

2001; Wood, Piacentini, Bergman, McCracken, & Barrios, 2002). 

Dot probe task. Participants completed the dot probe task using facial stimuli, modified for use 

with children and adolescents (TAU-NIMH ABMT initiative; http://tau.ac.il/∼yair1/ABMT. html). 

Participants were presented with 120 trials. Each trial began with a centered fixation cross presented for 

500 milliseconds (ms) followed by a pair of vertically oriented faces presented for 500 ms. Pictorial stimuli 

included images of the same actor with either a neutral or threatening expression. Each trial included one of 

three of the following possible combinations: neutral-threat, threat-neutral, or neutral-neutral. A probe (“<” 

or “>”) appeared behind the top or bottom image and remained onscreen until participants indicated the 

orientation of the probe by clicking the left (“<”) or right (“>”) mouse button using their dominant hand. 

The subsequent trial began immediately following participant response. Threat-face location, probe 

location, probe type, and actor were fully counterbalanced in presentation.  

Attentional threat bias index. The attentional threat bias index was calculated by subtracting 

reaction times to congruent trials (i.e., probe located behind threatening stimulus) from reaction times to 

incongruent trials (i.e., probe located behind neutral stimulus), such that positive difference scores indicated 

a bias towards threat and negative difference scores indicated a bias away from threat. As in past studies 

(Bar-Haim et al., 2011), inaccurate responses, trials with response latencies <150 ms and >1200 ms, and 

trials with response latencies ± 2.5 SDs from the participant’s mean were excluded. Responses on neutral-

neutral trials and trials with inaccurate responses were excluded. 

Attention bias variability index. An ABV index was calculated using two approaches. The first 

approach (ABV; Iacoviello et al., 2014; Price et al., 2015) involved partitioning threat-neutral trials into six 

bins of 20 trials each and then calculating the attentional threat bias index for each bin. The standard 

deviation of the six attentional bias indices was then calculated and divided by participants’ mean reaction 

times across all threat-neutral trials. Responses on neutral-neutral trials and trials with inaccurate responses 

were excluded.  
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The second approach involved using a moving average algorithm (ABV-MA; Naim et al., 2015). 

Trial-level mean reaction times were calculated for successive blocks of ten threat trials and ten neutral 

trials. Attentional threat bias scores were calculated successively for each block by subtracting the first 

neutral block average from the first threat block average, and so on. Finally, the standard deviation of these 

successive threat bias scores was calculated and divided by participants’ overall mean reaction times. 

Attentional threat bias and ABV scores also were calculated using only trials with the probe 

presented on the bottom and only trials with the probe presented on the top (Price et al., 2015). Conclusions 

did not differ based on location of the probe; for ease of presentation, we report findings when all trials 

were included. 

Procedures 

 The study was approved by the university’s Institutional Review Board. Parents provided written 

informed consent and children and adolescents provided written informed assent. Dot probe administrations 

were conducted by graduate research assistants trained in ABMT by a licensed clinician. The dot probe task 

was completed at two separate pretreatment baseline assessments scheduled on average 8 days apart (range 

= 1 – 21 days; SD = 3.58). Interval length was not significantly associated with any score and statistically 

controlling for interval length did not affect study conclusions; we thus report findings without controlling 

for interval length.  

Statistical Analysis 

Statistical analyses were performed using the SPSS statistical software program version 20. 

Missing data did not exceed 16.5% of cases for any variable. Missing data bias was assessed by computing 

a dummy variable representing the presence or absence of missing data for each variable. The dummy 

variable was then correlated with other variables including demographic variables. No significant 

correlations were observed, indicating no evidence of bias. Missing data were accommodated using 

maximum likelihood multiple imputation averaged across ten iterations  (Graham, 2009). 
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To calculate split-half reliability of the attention threat bias index, reaction times to randomly 

selected individual congruent trials were subtracted from reaction times to randomly selected incongruent 

trials. The resulting trial-level difference scores were split into two halves, and the total bias scores from 

each half were correlated. Two-tailed Pearson correlations were used to examine test-retest reliability of the 

attentional threat bias index and the two ABV indices collected during the two assessment waves. 

Results 

Means, standard deviations, and correlations between the attentional threat bias index and the 

ABV indices at both assessment waves are presented in Table 3. On average, participants displayed low 

negative scores on the attentional threat bias index at both assessment waves, indicating negligible bias 

away from threat. Attentional threat bias index scores and ABV scores were significantly and negatively 

correlated (r = -.20, p = .03) at the first assessment wave, indicating lower mean levels of attention to threat 

were associated with higher intra-session variability in attentional threat bias. The correlation between 

attentional threat bias index scores and ABV scores was not statistically significant at the second 

assessment wave (r = .06, p = .52). The correlation between attentional threat bias index scores and ABV-

MA scores was not statistically significant at either wave (r = .04, p = .69; r = -.06, p = .49). The ABV and 

ABV-MA scores were significantly positively correlated at the second wave (r = .48, p < .001) but not the 

first. The ABV scores (r = -.29, p = .001) and ABV-MA scores (r = -.28, p = .002) were significantly and 

negatively correlated with age at the first wave such that the younger children displayed higher intrasession 

variability in attentional threat bias than the older children, but not at the second wave. 

Reliability 

Split-half reliability of the attentional threat bias index was nonsignificant and low at the first 

assessment wave (r =.004, p = .96) and statistically significant but still low at the second assessment wave 

(r = .18, p = .04). Test-retest reliability of the attentional threat bias index was nonsignificant and negative 

(r = -.13, p = .15).  Test-retest reliability of ABV scores was statistically significant but low (r = .21, p = 

.01). Test-retest reliability of ABV-MA scores was not statistically significant (r = .12, p = .18).  
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Discussion 

The present study provides further evidence of low reliability of the attentional threat bias index 

measured using the dot probe task, and extends findings of low reliability to a sample of clinic referred 

children and adolescents with anxiety disorders. Internal consistency reliability of the attentional threat bias 

index, as estimated using split-half reliability, was low at two separate assessment waves, and test-retest 

reliability across the two waves was nonsignificant and negative. Test-retest reliability of the ABV index, a 

recently proposed alternative to the attentional threat bias index, was statistically significant but still low. 

Test-retest reliability of the ABV-MA index was not statistically significant. 

The split-half reliability of the attentional threat bias index was higher at the second administration 

than the first administration. Increases in split-half reliability and test-retest reliability have been reported 

across repeated administrations of the dot probe task (Enock et al., 2014; Price et al., 2015), suggesting that 

repeated practice with the task may lead to more reliable patterns of responding. It is possible that 

additional administrations of the dot probe task might have resulted in superior reliability estimates in this 

sample of clinic referred children and adolescents with anxiety disorders. The use of only two assessment 

waves precluded our ability to address this possibility. 

These findings have troubling implications for the advancement of theory on attentional threat bias 

in anxiety. Namely, low internal consistency reliability and low test-retest reliability of the dot probe for 

attentional threat impede our ability to test theory driven hypotheses about the role of attentional threat bias 

in the etiology and maintenance of anxiety in youth, as well as the role of attentional threat bias as a 

predictor, moderator, or mediator of treatment outcomes. In the absence of a psychometrically sound 

measure, the field cannot move forward in this important area of theoretical and empirical inquiry. These 

findings also highlight the need for caution in using these attentional threat bias indices to select and/or 

assign anxious children and adolescents to certain treatments. 

In light of the growing evidence of poor psychometrics of the attentional threat bias index, as well 

as the present findings of low test-retest reliability of the ABV index, shifts of the measurement of 

attentional threat bias may be necessary to move the field forward. Recent departures from the 
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conceptualization of attentional threat bias as a static construct include development of a trial-level bias 

score (TL-BS) to account for variability in expression of attentional bias over time using data from the dot 

probe task (Zvielli, Bernstein, & Koster, 2014). The TL-BS method calculates multiple, sequential 

attentional threat bias scores using difference scores from temporally contiguous pairs of individual 

incongruent and congruent trials. Initial findings supported the ability of TL-BS scores to discriminate 

between spider-phobic adults and healthy controls. We are not aware of studies reporting on reliability of 

the TL-BS index in anxious samples, although moderate split-half reliability estimates (rs = .31 - .67) were 

reported in a sample of daily smokers and nonsmokers (Zvielli et al., 2014). Task modifications may also 

be explored to improve reliability in measuring attentional bias indices. For example, altering task display 

and stimulus presentation onset parameters or increasing the number of congruent trials per session instead 

of repeated administration of the task may yield more reliable scores (Cooper et al., 2011; Enock et al., 

2014; Waechter et al., 2013; Waechter & Stolz, 2015).  

Researchers are encouraged to continue to develop and evaluate alternative methods for measuring 

attentional threat bias using the dot probe task or other tasks. For example, the use of eye tracking methods 

instead of mouse click reaction times on the dot probe task may lead to more reliable measurement of 

attentional threat bias. Waechter et al. (2015) found an attention bias index measured by eye tracking 

indices on a free-viewing task had higher internal consistency reliability (α = .58 to .69) than attentional 

threat bias scores (α = -.55 to .38) in undergraduate students scoring high and low on a social anxiety 

measure. However, Price et al. (2015) reported low internal consistency reliability of attention bias indices 

calculated using eye tracking methods (ICCs = .08 - .33) during the dot probe task in healthy children and 

adolescents.  

Measures of neural activity, such as event-related potentials, in response to threatening stimuli 

represent another option for measuring attention to threat on the dot probe. Neural activity in response to 

threatening stimuli provides a more proximal, less distal, measure of attention than behavioral responses to 

threatening stimuli . Further, neural activity may provide a more reliable estimate of attention to threat than 

behavioral responses because, unlike behavioral responses, neural activity is not subject to variability in 

motor response and strategic decision making (MacNamara, Kappenman, Black, Bress, & Hajcak, 2012). 
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In summary, the present study provides evidence of low split-half reliability and test-retest 

reliability of the attentional threat bias index and low test-retest reliability of the ABV index measured 

using the dot probe task in clinic referred children and adolescents with anxiety disorders. Future research 

is encouraged to explore alternative approaches to measuring threat-related attention on the dot probe task 

and to develop and evaluate novel paradigms for measuring attention to threat. 
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Abstract 

There are no data regarding long-term outcomes of attention bias modification treatment (ABMT), a 

computer-administered intervention for anxiety derived from attentional processing theory, in youth. Using 

a multisource assessment approach, the present study examined long-term outcomes of ABMT as a 

standalone or adjunctive treatment in 74 youth (ages 9 to 22) one to six years (average four years) 

following their last in-clinic assessment at an anxiety disorders specialty clinic. Three groups of youth were 

identified: 1) 12 youth who were assessed only; 2) 34 youth who completed ABMT only; and 3) 28 youth 

who completed ABMT followed by CBT. Multiple pairwise binary logistic regressions and analyses of 

covariance indicated that at LTFU, the assessed only, ABMT, and ABMT+CBT groups were statistically 

indistinguishable with respect to diagnostic recovery status, anxiety symptoms, anxiety-related impairment, 

and attentional control. Separate hierarchical regressions indicated that attentional control, attention bias 

variability, minority status, anxiety symptoms, and anxiety symptom severity at pre-assessment were not 

predictive of outcomes at post-assessment or LTFU for the ABMT group.  Although present findings 

regarding predictors of outcomes are unclear, overall anxiety levels and functioning at LTFU provide a 

promising outlook on the clinical utility of ABMT. Future research is encouraged to expand on these 

findings by further examining efficacy and predictors of outcomes in youth within the context of a 

controlled trial. 

Keywords: Attention Bias Modification Treatment; Attentional Control; Attention Bias Variability; 

Children; Adolescent; Anxiety.  
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Long-Term Follow-Up of Attention Bias Modification Treatment in Anxious Youth 

Introduction 

Anxiety disorders are among the most prevalent and impairing psychiatric disorders among youth 

(Costello, Egger, Angold, & Clinics, 2005; Silverman & Field, 2011). Further, research indicates that early 

onset anxiety typically persists over time if left untreated (Dekovic, Buist, & Reitz, 2004; Sterba, Prinstein, 

& Cox, 2007). Attention Bias Modification Treatment (ABMT) is a recently developed computer-

administered treatment for anxiety disorders rooted in cognitive neuroscience (Bar-Haim, 2010). 

Researchers are enthusiastic about ABMT because it is brief, highly portable, and can be delivered by 

paraprofessionals. Researchers are also enthusiastic because ABMT offers an alternative or an adjunct to 

existing evidence-based treatments for anxiety. There is critical need for alternative and adjunctive 

treatments because up to 50% of youth with anxiety disorders show insufficient response to existing 

evidence-based treatments, including cognitive behavioral therapy and antidepressant medications.  

The current study presents the first long-term follow-up data on ABMT for youth with anxiety 

disorders. In the following sections, I present the theoretical and empirical rationale for ABMT and then 

review evidence on the efficacy of ABMT for youth anxiety. 

Perturbations in Attentional Processing in Anxiety Disorders 

Evidence from behavioral neuroscience and information processing research implicates threat-

related attention bias and attentional control in the etiology and maintenance of anxiety (Bar-Haim, Lamy, 

Pergamin, Bakermans-Kranenburg, & Van, 2007; Bradley, Mogg, Falla, & Hamilton, 1998; Derryberry & 

Reed, 2002; Heeren, De Raedt, Koster, & Philippot, 2013; Mathews & MacLeod, 2002). Threat-related 

attention bias is preferential attention to threatening over neutral stimuli in the immediate environment 

(MacLeod, Mathews, & Tata, 1986). According to neuroimaging and behavioral studies, attention 

orientation towards threat occurs rapidly and below awareness (Monk et al., 2006; Monk et al., 2008) and is 

associated with heightened activation in the amygdala; subsequent activation of the lateral prefrontal cortex 

corresponds to strategic attentional control and serves to regulate emotion in the face of stimuli perceived 

as threatening (Browning, Holmes, Murphy, Goodwin, & Harmer, 2010; Davis & Whalen, 2001; Hariri, 
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Mattay, Tessitore, Fera, & Weinberger, 2003; Monk et al., 2006; Monk et al., 2008; Nomura et al., 2004). 

Research documents these phenomena among youth (Heim-Dreger, Kohlmann, Eschenbeck, & Burkhardt, 

2006; Lonigan, Vasey, Phillips, & Hazen, 2004; Telzer et al., 2008; Vasey, El‐Hag, & Daleiden, 1996) and 

adults (Bradley et al., 1998; Mogg & Bradley, 1999, 2002, 2006) presenting with subclinical anxiety as 

well as youth (Vasey, Daleiden, Williams, & Brown, 1995; Waters, Henry, Mogg, Bradley, & Pine, 2010; 

Waters, Mogg, Bradley, & Pine, 2008) and adults (Bradley, Mogg, White, Groom, & Bono, 1999; Mogg, 

Philippot, & Bradley, 2004; Sposari & Rapee, 2007) with anxiety disorders.  

Attentional control theory posits that anxiety is associated with impairment in attentional control, 

which in turn increases threat-related attention bias (Derakshan & Eysenck, 2009; Eysenck & Derakshan, 

2011; Eysenck, Derakshan, Santos, & Calvo, 2007). Attentional control is defined as the ability to 

voluntarily and strategically focus, sustain, and shift attention (Derryberry & Reed, 2002). Low levels of 

attentional control have been significantly associated with anxiety disorders (Lonigan et al., 2004; Muris & 

Ollendick, 2005; Susa, Pitica, Benga, & Miclea, 2012). Among youth and young adults, attentional control 

has been shown to moderate the relationship between threat-related attention bias and trait anxiety (Cisler 

& Koster, 2010; Derryberry & Reed, 2002).  

Attention Bias Modification Treatment for Anxiety Disorders  

Attention bias modification treatment is the direct translational treatment implication of perturbed 

attentional processing in anxiety disorders. Attention bias modification treatment is a computer-

administered treatment protocol based on research showing the attention of anxious individuals can be 

shaped and modified via repetitive, computer training (Hakamata et al., 2010; Lowther & Newman, 2014). 

The visual probe-detection paradigm is the most commonly used task to measure and modify threat-related 

attention bias. The computer task simultaneously presents threatening (e.g., angry face) and non-

threatening (e.g., neutral face) stimuli, which are followed by a probe (e.g., a dot). The probe replaces the 

threatening face on some trials and the neutral face on others. Individuals are instructed to identify the 

probe as quickly as possible by clicking a mouse button using their dominant hand. Response latency is 

used to calculate an index of attention bias such that longer reaction times when the probe replaces the non-

threatening stimulus relative to the threatening stimulus indicate preferential attention to the threatening 
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stimulus over the non-threatening one. Attention bias variability (ABV), an alternative calculation method 

that conceptualizes directional variability of attention bias as a marker of perturbed attentional processing, 

has demonstrated superior reliability to the traditional AB calculation method (Iacoviello, 2014; Price et al., 

2015).  

In ABMT, the probe is always or almost always placed behind the non-threatening stimulus to 

train attention toward non-threatening stimuli over hundreds of trials. In contrast to traditional psychosocial 

treatments that emphasize top down strategies (Clark & Beck, 2010; Southam‐Gerow & Kendall, 2000), 

ABMT targets bottom up, automatic attentional processes (Ledoux, 1996) using a repetitive, computer 

based training paradigm affecting subcortical and frontal-cortical circuitry (Browning et al., 2010; Eldar et 

al., 2012; Hakamata et al., 2010). Compared with traditional psychosocial treatments for anxiety, ABMT 

requires less time and personal investment from patients and does not require highly skilled clinicians. 

Further, the computer delivery format of ABMT may circumvent the difficulty of engaging children in 

treatment, as is sometimes the case in traditional talking therapies and exposure-focused treatment 

approaches (Lowther & Newman, 2014).  

Research supports the short-term efficacy of ABMT in ameliorating anxiety symptom severity and 

anxiety diagnosis among adults (Bar-Haim, 2010; Hakamata et al., 2010; Lowther & Newman, 2014; 

Macleod & Clarke, 2015; Mogoase, David, & Koster, 2014; Price et al., 2016) and youth (Bar-Haim, 2010; 

Eldar et al., 2012; Lowther & Newman, 2014; Riemann, Kuckertz, Rozenman, Weersing, & Amir, 2013; 

Rozenman, Weersing, & Amir, 2011; Shechner et al., 2014). A systematic literature review of 10 studies on 

ABMT conducted with youth diagnosed with an anxiety disorder also noted significant pre-treatment to 

immediate post-treatment reductions in anxiety severity and significant reductions in threat-related 

attention bias (Lowther & Newman, 2014). Evidence generally indicates that ABMT leads to reductions in 

threat-related attention bias (Amir, Beard, Burns, & Bomyea, 2009; Amir, Beard, Taylor, et al., 2009; Bar-

Haim, 2010; Hakamata et al., 2010; Klumpp & Amir, 2010; Kuckertz & Amir, 2015; Lowther & Newman, 

2014; McNally, Enock, Tsai, & Tousian, 2013; Mogoase et al., 2014; Pettit et al., 2019; Pettit et al., 2017) 

and increases in attentional control (Chen, Clarke, Watson, MacLeod, & Guastella, 2015; Heeren, 

Mogoase, McNally, Schmitz, & Philippot, 2015; McNally et al., 2013; Pettit et al., 2019), and that shifts in 
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attentional threat bias and attentional control are significantly associated with reductions in anxiety (Amir, 

Beard, Taylor, et al., 2009; Clarke, Notebaert, & MacLeod, 2014; Hakamata et al., 2010; Kuckertz et al., 

2014; Pettit et al., 2019). 

Research also supports the short-term efficacy of ABMT as an adjunctive treatment to CBT in 

youth (White et al., 2017). Across outpatient and residential settings, ABMT administered concurrently 

with CBT has yielded anxiety symptom reduction superior to control training in youth as well as improved 

attentional control (Riemann et al., 2013; Shechner et al., 2014). Further, use of ABMT as a CBT 

augmentation strategy in youth with CBT-resistant anxiety disorders resulted in statistically significant 

anxiety symptom reductions, over 50% diagnostic recovery, and statistically significant increases in 

attentional control (Pettit et al., 2019). 

Present Study  

In spite of data supporting the short-term efficacy of ABMT for youth with anxiety disorders, no 

study has investigated the maintenance of ABMT’s effects over time, either as a standalone treatment or an 

adjunct to CBT. Further, no study has investigated variables that predict long-term outcomes following a 

course of ABMT (Lowther & Newman, 2014; Roy, Dennis, & Warner, 2015). Follow-up assessments of 

youth who participated in trials of ABMT have extended no further than three months beyond immediate 

post-treatment (Ollendick et al., 2018; Pergamin‐Hight, Pine, Fox, Bar‐Haim, & Psychiatry, 2016). Only 

one study has examined predictors of acute response to ABMT in adults (Amir et al., 2011), finding that 

racial/ethnic minority status and a higher attention bias to threat significantly predicted better acute 

response to ABMT (Amir, Taylor, & Donohue, 2011). No studies have examined predictors of long-term 

outcomes in youth. The absence of data on long-term outcomes following ABMT and predictors of long-

term outcomes represents an important gap in the knowledge base because such data would 1) shed light on 

the maintenance of gains following a course of ABMT and 2) identify youth who are most likely to 

experience sustained benefits from this novel treatment. Comparison of long-term outcomes between 

ABMT as a standalone and as an adjunct to CBT would also provide data to inform the optimal utilization 

of ABMT for long-term reductions in anxiety. 
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The present study leveraged data collected from services at a youth anxiety disorders specialty 

clinic to examine long-term outcomes in youth who completed ABMT as a standalone treatment or as an 

adjunctive treatment to CBT. Specifically, we identified three groups of youth: 1) youth who completed a 

pre-treatment assessment but did not receive any treatment (assessed only group); 2) youth who completed 

ABMT only (ABMT group); and 3) youth who completed both ABMT and CBT (ABMT+CBT group). We 

addressed the following questions at a long-term follow-up evaluation (LTFU): 1) Do youth who 

completed ABMT only or together with CBT show significantly higher diagnostic recovery rates than 

youth who did not complete treatment?; 2) Do youth who completed ABMT only or together with CBT 

show significantly better scores on measures of anxiety symptoms, functional impairment, and attentional 

control?; 3) Do youth who completed ABMT only significantly differ from youth who completed ABMT 

with CBT on diagnostic recovery, anxiety symptoms, functional impairment, and attentional control?; and 

4) What variables measured at a pre-treatment assessment predict outcomes at post-assessment and LTFU 

in youth who completed ABMT only?  

Given prior support for ABMT’s acute anxiety reduction effects, we expected that at LTFU, youth 

who completed ABMT as a standalone or adjunctive treatment would show superior diagnostic recovery 

rates to youth who were assessed only. In light of the augmentative effects of ABMT coupled with the 

persistent trajectory of untreated anxiety, we expected youth who completed both ABMT and CBT to 

report lower levels of anxiety symptoms and functional impairment, and higher levels of attentional control 

compared to youth who completed ABMT only and youth who received no treatment. Finally, expanding 

on data regarding predictors in adult outcomes, we expected that higher levels of anxiety and functional 

impairment, lower levels of attentional control, and higher attention bias variability at pre-assessment as 

well as minority status would predict poorer outcomes at post-assessment and LTFU in the ABMT group. 

Corroborating previous evidence of the efficacy of ABMT as a treatment for anxious youth and identifying 

predictors of long-term outcomes would assist in further expanding the knowledge base of this least 

restrictive treatment and identifying for whom ABMT may be most beneficial as an adjunctive or 

standalone treatment. 
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Method 

Participants 

I identified 171 youths who were eligible and attempted to contact their families. Of the 171, 51 

(29.82%) could not be reached. Of the 120 families who were reached, 95 (79.17%) agreed to participate in 

the study. Of those, 21 participants (22.11%) expressed interest but ultimately did not participate as a result 

of scheduling or time constraints. Participants included 74 youth who completed a pre-treatment 

assessment within the previous one to six years at a university-based anxiety disorders specialty clinic in an 

urban setting. Of these 74 youth, 12 were assessed only, 34 completed ABMT, and 28 completed ABMT 

and CBT (Figure 2). All participants were also asked whether they had received alternative treatment 

following their last visit to the clinic. Of these participants, 10 (14%) had received further treatment for an 

anxiety-related problem, including previous (N = 8, 11%) or current (N = 6, 8%) psychosocial treatment 

and previous (N = 7, 10%) or current (N = 7, 10%) medication treatment. 

The 74 participants (51% girls) ranged in age from 9 to 22 years (Meanage = 13.97, SDage = 2.63), 

with the average length of time since treatment completion being 3.93 years (range = 0.90 — 5.51 years, 

SD = 0.92). Approximately 85% of the sample identified as Hispanic/Latino, 10% as White European, 2% 

as Black, and 3% as Other race/ethnicity.  Parents reported annual household income as follows: 7.60% 

below $20,999; 27.30% between $21,000 and $40,999; 19.70% between $41,000 and $60,999; 13.60% 

between $61,000 and $80,999; 6.10% between $81,000 and $99,999; 16.70% between $100,000 and 

$149,000; and 7.60% over $150,000. Finally, 1.40% did not report on income. 

Treatments 

 Prior to treatment, all youth completed a pre-treatment assessment across two visits approximately 

one week apart consisting of the following: parent and youth report of anxiety symptoms, youth report of 

attentional control, computer assessment of threat-related attention bias, and semi-structured clinical 

interview with parent and child. 

ABMT. Treatment consisted of eight 15-minute sessions of ABMT, administered by a masters or 

doctoral level student, twice weekly across four weeks. Posttreatment assessment occurred one week 

following the final session of ABMT and consisted of the following: parent and youth report of anxiety 
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symptoms, youth report of attentional control, and computer assessment of threat-related attention bias. All 

participants completed eight sessions of ABMT. 

 CBT. Following the ABMT posttreatment assessment, families were offered the option to 

complete CBT. Individual CBT consisted of weekly sessions administered by a masters or doctoral level 

student. On average, participants completed 11 sessions of CBT (MeanCBTSessions = 11.32, SDCBTSessions = 

2.48). Sessions were 60 minutes in duration and targeted anxiety symptoms using cognitive restructuring 

and exposures in line with a treatment manual developed in a previous CBT trial (Silverman, Kurtines, 

Jaccard, & Pina, 2009). Posttreatment assessment occurred one week following the final session of CBT 

and consisted of the following: parent and youth report of anxiety symptoms, youth report of attentional 

control, and computer assessment of threat-related attention bias. 

Measures 

Measures completed by children. 

Screen for Child Anxiety Related Emotional Disorders – Child Version (SCARED-C; Birmaher 

et al., 1999; Birmaher et al., 1997). The SCARED-C is a 41-item youth self report measure assessing 

anxiety symptom severity. The SCARED-C has demonstrated satisfactory to excellent test-retest reliability, 

is sensitive to change, and is internally reliable (Bar‐Haim, Morag, & Glickman, 2011; Birmaher et al., 

1999; Birmaher et al., 1997; Monga et al., 2000). The SCARED-C has also demonstrated good convergent 

and divergent validity compared with formal psychiatric diagnoses, structured psychiatric interviews, and 

other widely used screening scales (Monga et al., 2000). In accordance with past ABMT research (Pettit et 

al., 2019; Pettit et al., 2017) the SCARED-C total score was used in analyses. In this sample, the alpha 

coefficient was 0.94. 

Columbia Impairment Scale – Child Version (CIS; Bird, Shaffer, Fisher, & Gould, 1993). The 

CIS is a 13-item youth self report scale that assesses youth functional impairment. Responses are scored on 

a 4-point Likert scale that ranges from 0 (No problem) to 4 (Very bad problem). Responses are summed 

such that higher scores indicate more functional impairment. The CIS has demonstrated significant 

associations between clinician children’s global assessment score (CGAS) as well as good construct and 

discriminant validity (Bird et al., 1996). The alpha coefficient was 0.80 for this sample. 
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Attentional Control Scale for Children (ACS-C; Peter Muris, de Jong, & Engelen, 2004). The 

ACS-C is a 20-item youth self report scale that assesses abilities to voluntarily focus and shift attention. 

Regarding convergent validity, significant associations have been reported between ACS-C scores and 

performance based measures of attention (Muris, Mayer, Lint, & Hofman, 2008). Regarding concurrent 

validity, cross-sectional associations have been reported between ACS-C scores and parent and youth self 

report on measures of youth anxiety symptom severity (Melendez, Bechor, Rey, Pettit, & Silverman, 2017; 

Muris et al., 2004; Muris et al., 2008; Muris, Meesters, & Rompelberg, 2007), youth depressive symptom 

severity (Muris et al., 2008; Muris et al., 2007), and youth ADHD symptom severity (Muris et al., 2008; 

Muris et al., 2007). The alpha coefficient in the present sample was 0.80. 

Dot Probe Task. Participants were administered the visual dot probe task modified for youth 

(TAU-NIMH ABMT initiative; http://tau.ac.il/∼yair1/ABMT.html) on a laptop with a 17 inch monitor 

using E-Prime software (Psychology Software Tools, Inc., Sharpsburg, PA) at pre-treatment assessment. 

Participants were instructed to respond as quickly and as accurately as possible by clicking mouse pad 

buttons using only their dominant hand. The task was comprised of 120 trials. A visual depiction of a trial 

is available in Figure 1. During the dot probe task, a centered fixation cross appeared first for 500 

milliseconds (ms), followed by a pair of vertically oriented faces presented for 500 ms. Facial stimuli were 

images of the same actor emoting either a neutral or threatening expression. Facial stimuli were presented 

in one of the following possible pairs: neutral-anger, anger-neutral, or neutral-neutral. A visual probe (“<” 

or “>”) appeared behind the top or bottom stimulus and remained visible until participants indicated the 

direction of the probe by clicking the left (“<”) or right (“>”) mouse button using their dominant hand. 

Probes that appeared at the location of the angry face were considered congruent trials and probes that 

appeared at the location of the neutral face were considered incongruent trials. Participants were instructed 

to indicate the type of probe (“<” or “>”) by pressing either the left or the right mouse button with their 

dominant hand. The probe remained on screen until the participants responded. The subsequent trial began 

immediately following participant response. In addition to the assessor delivering instructions prior to 

beginning the task, all task instructions appeared on the computer screen prior to the first trial.  
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The faces used in the probe detection task were selected from the Tel Aviv University – NIMH 

ABMT Initiative (http://people.socsci.tau.ac.il/mu/anxietytrauma/research/; Abend, Pine, & Bar-Haim, 

2014). The set of stimuli included ten White actors selected from the NimStim set of facial expressions 

(Tottenham et al., 2009) displaying angry or neutral expressions. Each face was 34mm in height and 47mm 

in width. Responses on the dot-probe task were used to calculate the attention bias variability index, 

described below. Although examinations of convergent validity with measures of anxiety have yielded 

mixed results (Price et al., 2015), evidence supports the validity of the dot probe task in distinguishing 

between individuals who meet diagnostic criteria for an anxiety disorder (Bar-Haim et al., 2007). 

Attention Bias Variability Index. An ABV index was calculated by partitioning threat-neutral 

trials into six groups of 20 trials each and then calculating the attentional threat bias index for each group 

(Iacoviello et al., 2014; Price et al., 2015). The standard deviation of the six attentional bias indices was 

then calculated and divided by participants’ mean reaction times across all threat-neutral trials. Responses 

on neutral-neutral trials and trials with inaccurate responses were excluded.  

Measures completed by parents. 

Columbia Impairment Scale – Parent Version (CIS-P; Bird et al., 1993). The CIS-P is a 13-item 

parent report scale that assesses youth functional impairment. Scores on the CIS-P have been shown to be 

significantly associated with clinician ratings of impairment (Bird et al., 1996). The alpha coefficient for 

this sample was 0.83. 

Screen for Child Anxiety Related Emotional Disorders – Parent Version (SCARED-P; 

Birmaher et al., 1999; Birmaher et al., 1997). The SCARED-P is a 41-item parent report measure 

assessing anxiety symptom severity. Parent ratings represent important additional outcomes in youth 

anxiety trials (Klein, Dougherty, & Olino, 2005; Silverman & Ollendick, 2005). The reliability and validity 

of the SCARED-P mirror those of the SCARED-C (Birmaher et al., 1999; Birmaher et al., 1997; Monga et 

al., 2000). In this sample, the alpha coefficient was 0.94. 

Additional Measures.  

Pediatric Anxiety Rating Scale (PARS; RUPP Anxiety Study Group, 2002). The PARS is a 

clinician-rated instrument for assessing anxiety symptom severity. Six items assessing anxiety severity, 

http://people.socsci.tau.ac.il/mu/anxietytrauma/research/
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frequency, distress, avoidance, and interference during the previous week are summed to provide a total 

score ranging from 0 to 30. Scores above 13 are considered to indicate clinically meaningful anxiety. The 

PARS has demonstrated adequate internal consistency, interrater reliability, and convergent validity with 

parent and youth ratings of anxiety (RUPP Anxiety Study Group, 2002; Walkup et al., 2008).  All parent 

and youth dyads were administered the PARS at pre-treatment assessment, post-treatment assessment, and 

long-term follow-up.  

Anxiety Disorders Interview Schedule for DSM-IV– Child/Parent Versions (ADIS-IV: C/P; 

Silverman & Albano, 1996). In accordance with previous clinical trials for youth anxiety, the ADIS-IV: 

C/P was administered to diagnose youth anxiety disorders. All youths and their parents (usually mothers) 

were administered the ADIS-IV: C/P at pre-treatment assessment. The ADIS-IV: C/P was also 

administered at long-term follow-up to determine ongoing or new presence of anxiety disorder and other 

disorder diagnoses. 

Anxiety Disorder Diagnostic Status. Long-term follow-up effects for anxiety disorders was 

defined as the presence versus absence of DSM anxiety disorders. Rates of anxiety disorders at the LTFU 

were calculated using ADIS-IV: C/P results for the a) primary anxiety disorder at pre-treatment (i.e., 

whether or not the primary disorder at the pre-treatment assessment is still present at the LTFU), b) any 

comorbid anxiety disorder present at pre-treatment assessment, and (c) any new onset anxiety disorder.  

Anxiety Sequelae. The development of new psychiatric disorders (MDD, dysthymia, SUD) was 

defined as meeting DSM criteria for a new onset psychiatric disorder that was not present at either pre-

treatment assessment or immediate post-treatment assessment. 

Treatment History and Utilization. Families were assessed via questions to identify youth who 1) 

participated in psychosocial or medication treatment following their last visit to our clinic and 2) were 

receiving ongoing psychosocial or medication treatment at the time of LTFU (Kolko, Brent, Baugher, 

Bridge, & Birmaher, 2000). Responses were collapsed to reflect four treatment variables: past medication 

since the last date of contact with our clinic, past psychosocial treatment since the last date of contact with 
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our clinic, current medication, and current psychotherapy. These variables were included as covariates in 

analyses.  

Procedures 

 Youth and their families were recruited using telephone information collected from pretreatment 

assessment. Telephone interviews were scheduled with the study clinician and youth and parent dyads, 

typically the youth and their mother, consisting of the ADIS-IV: C/P and PARS. Consent forms and 

questionnaires were made available to be completed online by families using browser-based electronic data 

capture software REDCap (Research Electronic Data Capture). Upon completion of data collection, 

families were compensated with a $20 gift card. The present study was approved by the Institutional 

Review Board at Florida International University.   

Statistical Analysis 

I performed statistical analyses using the SPSS statistical software program version 24. 

Approximately 16.44% of all data values were missing. In the assessed only group, approximately 38.46% 

of data values were missing, compared to 25.70% of missing data values in the ABMT only group and 

24.86% of missing data values in the ABMT+CBT group. Rates of missing data were as follows for the 

following outcome measures: 33.78% of ACS-C at LTFU; 32.43% of CIS-C at LTFU; 32.43% of 

SCARED-C at LTFU; 24.32% of CIS-P at ABMT Post; 22.97% of CIS-C at ABMT Post; 16.22% of PARS 

at LTFU; 10.81% of PARS at ABMT Post; 10.81% of ACS-C at ABMT Post; 10.81% of CIS-P at LTFU; 

10.81% of SCARED-P at LTFU; 9.46% of SCARED-C at ABMT Post; and 9.46% of SCARED-P at 

ABMT Post. Missingness was accommodated using fully conditional specification multiple imputation 

(Enders, Keller, & Levy, 2017; Keller & Enders, 2017).  

Results 

Multiple pairwise analyses of variance (ANOVA; Jaccard & Guilamo-Ramos, 2002) revealed that 

participants from all three groups were statistically indistinguishable in terms of sociodemographic (i.e., 

age, gender, ethnicity, family income) and pre-treatment clinical variables (i.e., parent report of anxiety, 

youth self report of attentional control, clinician ratings of functional impairment, and number of pre-

treatment diagnoses). Child report of anxiety severity at pre-treatment assessment intake indicated 
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significantly greater anxiety severity in ABMT+CBT youth (MeanCIS-C = 27.48) than youth who completed 

ABMT (MeanCIS-C = 14.17; F[1, 61] = 11.74, p < .01) or no treatment (MeanCIS-C = 7.26; F[1, 39] = 16.65, p 

= .02). No significant differences were noted between youth who completed ABMT and youth who did not 

participate in treatment. Finally, no differences in sociodemographic and pre-treatment clinical variables 

were observed between families who participated and families who declined to participate. 

Aim 1: Diagnostic recovery status at LTFU 

Of the 34 youth who completed ABMT only, 15 (44%) met criteria for at least one disorder at 

LTFU. Of these 15 youth, one (7%) retained their primary diagnosis from pre-treatment assessment, seven 

(47%) retained another, non-primary diagnosis from pre-treatment assessment, and seven (47%) met 

criteria for a new anxiety disorder not present on their diagnostic profile at pre-treatment assessment. 

Overall, approximately 38% of ABMT youth met criteria for generalized anxiety disorder (GAD), 18% for 

social phobia, 6% for specific phobia, and 6% for major depressive disorder. 

Regarding the 28 youth who completed ABMT+CBT, 15 (54%) met criteria for at least one 

anxiety disorder at LTFU. Of these 15, six (40%) retained their primary diagnosis from pre-treatment 

assessment, five (33%) retained another, non-primary diagnosis from pre-treatment assessment, and four 

(27%) met criteria for a new anxiety disorder not present on their diagnostic profile at pre-treatment 

assessment. Overall, approximately 36% of ABMT+CBT youth met criteria for GAD, 36% for social 

phobia, and 7% for specific phobia.  

Of the 12 youth who did not complete treatment, four (33%) met criteria for at least one anxiety 

disorder at LTFU. Of these four, one (25%) retained their primary diagnosis from pre-treatment 

assessment, three (75%) retained another, non-primary diagnosis from pre-treatment assessment, and none 

met criteria for a new anxiety disorder not present on their diagnostic profile at pre-treatment assessment. 

Approximately 8% of non-treated youth met criteria for GAD and 33% for social phobia.  

 Multiple pairwise binary logistic regressions were performed to examine the relationships between 

treatment condition and presence of an anxiety disorder, retainment of primary diagnosis, and development 

of anxiety sequelae at LTFU while adjusting for time elapsed since post-assessment and utilization of 
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psychosocial treatments and medication use after post-assessment. None of the relationships were 

statistically significant. Results are presented in Table 4.  

Aim 2: Comparison of outcomes on treatment targets at LTFU between treatment groups 

 Multiple pairwise analyses of covariance (ANCOVA) were performed to examine whether anxiety 

symptoms (SCARED-C/P), anxiety impairment (PARS; CIS-C/P), and attentional control (ACS-C) were 

significantly different between treatment conditions at LTFU. Covariates in each analysis included time 

elapsed since participants’ previous assessment at CAPP as well as their respective baseline severity on the 

measure of interest. No significant between-group differences were observed at LTFU on any measures. 

Results are presented in Tables 5 through 7.  

Descriptive statistics for individual group measures are provided in Table 8. Parent and child 

ratings of anxiety symptoms fell below recommended clinical cutoffs across all groups at LTFU, indicating 

levels of anxiety comparable to the general population. Parent, child, and clinician ratings of anxiety related 

impairment fell below recommended clinical cutoffs across all groups. Finally, scores on self-report ratings 

of attentional control were uniformly high at LTFU. 

Aim 3: Predictors of outcome at post and LTFU in ABMT only condition  

 Separate hierarchical regressions were performed to examine whether measures collected at pre-

treatment assessment were predictive of outcomes for ABMT only youth at post and at LTFU. Specifically, 

anxiety symptoms (SCARED-C/P), anxiety symptom severity (PARS), attention bias variability, and 

attentional control were examined. Outcome variables consisted of parent and youth report of anxiety 

symptoms (SCARED-C/P), anxiety impairment (CIS-C/P), and clinician rating of anxiety symptoms and 

related impairment (PARS). Minority status was also examined as a predictor of outcomes at LTFU, given 

previous research in adult populations (Amir et al., 2011). In each regression, the first step included the 

measure of interest at long-term follow-up and baseline severity at pre-treatment assessment intake on the 

measure of interest. The second step included all previous variables with the addition of the predictor 

variable of interest.  
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Minority status, attention bias variability, and attentional control did not significantly predict 

outcomes measured at post or LTFU. Neither anxiety symptoms nor anxiety symptom severity as measured 

at pre-treatment assessment predicted outcomes at post or LTFU. 

Discussion 

The current study presents findings for long-term outcomes of non-treated youth and youth who 

participated in ABMT as either a standalone or adjunctive treatment to CBT. At LTFU, overall anxiety 

severity as reported by parents and youth fell below clinical cutoffs. Similarly, parent, child, and clinician 

rated impairment related to anxiety symptoms overall indicated low impairment. Further, the majority of 

youth did not meet diagnostic criteria for any anxiety disorder at LTFU. Regarding attentional control, self-

report ratings were high. 

Approximately four years after completing a four-week course of ABMT, 56% of youth no longer 

met diagnostic criteria for an anxiety disorder. Per youth self-report, youth also exhibited high levels of 

attentional control. Overall, youth who completed ABMT only did not differ significantly from youth who 

also completed CBT with respect to diagnostic recovery rates. In both conditions, more than half of youth 

did not meet diagnostic criteria for an anxiety disorder at LTFU. Although this is lower than other reports 

of long-term remission rates for CBT for anxiety in youth (Saavedra, Silverman, Morgan‐Lopez, & 

Kurtines, 2010), parent and youth ratings nevertheless indicated overall low levels of impairment. The 

present study also provides important new findings with respect to anxiety sequelae at LTFU – compared to 

youth who completed ABMT and CBT, youth who completed ABMT alone were not more likely to have 

developed a new anxiety disorder or mood disorder by LTFU.  

In addition to diagnostic recovery rates, we examined parent and youth report of anxiety 

symptoms, functional impairment, and attentional control between groups at LTFU. Overall, youth who 

completed ABMT alone as opposed to ABMT and CBT were not significantly different in their report of 

anxiety symptoms, functional impairment, and attentional control, per parent and youth report, at LTFU. 

That is, completing ABMT as a standalone treatment did not result in poorer long-term gains to completing 

ABMT as an adjunctive treatment. Although the present findings do not speak to the augmentative effects 
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of ABMT on CBT, the overall low levels of anxiety and impairment in the present group provide further 

evidence for the viability of ABMT as a brief, low-cost, standalone intervention. 

Findings regarding predictors of long-term follow-up outcomes were not as clear. No significant 

relationships were observed with respect to anxiety severity, attention bias variability, and attentional 

control at pre and treatment outcomes at LTFU. The clinic-referred nature of the sample may have resulted 

in restricted ranges of scores on measures of anxiety symptoms, functional impairment, and attentional 

control at pre-treatment assessment. Indeed, with the exception of child rated anxiety severity, variation in 

pre-treatment assessment scores was not significantly different between groups of youth.   

Results from the current study should be interpreted in light of its limitations. Firstly, because 

results were leveraged using previous clinical services data from an outpatient clinic, participants were not 

randomized to treatment arms and assessors were not masked to participants’ treatment condition at the 

posttreatment and LTFU assessment visits. Coupled with this, the absence of a placebo condition, given 

ethical considerations of withholding treatment long-term, make drawing conclusions about the long-term 

comparative efficacy of ABMT as a standalone versus adjunctive treatment to CBT difficult. Factors not 

assessed in the present study that may be associated with participants’ self-selection into different 

conditions may confound the present results; however, present methodology of allowing families to select 

to continue or discontinue treatment resembles the approach of real-world clinical settings. In line with this, 

difficulties with recruitment at LTFU should not be overlooked. Despite significant effort to contact parents 

and youth, only 43% of the eligible families ultimately participated in the LTFU. This is lower than 

percentages reported in previous long-term outcomes studies of CBT (81%; Saavedra et al., 2010); 

however, examination of sociodemographic and pre-treatment clinical variables yielded no differences 

between families who did and did not participate at LTFU. 

Additional consideration is warranted with respect to limitations on interpreting outcomes by 

treatment condition. Given the small sample sizes across all groups, particularly the assessed only group, 

analyses were underpowered for detecting statistically significant differences between treatment conditions. 

Restrictions on power and ability to detect effects between groups should also be considered in the context 

of predictor variables with limited variability. For example, the large proportion of youth identifying as a 
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racial/ethnic minority may have obscured relationships between minority status and treatment outcomes 

that have been detected in more diverse adult samples (Amir et al., 2011). The unique ethnic composition 

of this sample also raises questions about generalizability to other racial/ethnic groups. Finally, sample size 

also precluded the possibility of more fine-grained analyses, such as assessing between-groups differences 

based on specific anxiety disorders or moderators of outcome at LTFU.  

In conclusion, the present study provides further data on the use of ABMT as a standalone and 

adjunctive treatment for anxiety, specifically in anxious youth. The diagnostic recovery rate of over half of 

youth completing ABMT only at LTFU supports efficacy for a subset of youth diagnosed with an anxiety 

disorder. Further, youth in the ABMT group did not significantly differ from youth who completed both 

ABMT and CBT, and all youth demonstrated typical levels of anxiety and functioning at LTFU. These 

preliminary data provide a promising outlook on the long-term effects of ABMT for anxiety whether as a 

standalone or adjunctive treatment. Coupled with evidence supporting the use of ABMT in cost-effective 

stepped care approaches, examination of its use in nonclinical environments by paraprofessionals (e.g., 

school) is encouraged (Yeguez, Page, Rey, Silverman, & Pettit, 2019). Future research is also encouraged 

to examine long-term gains and relevant predictors within the context of a randomized clinical trial to 

better identify individuals that might benefit the most from this least-restrictive treatment.  
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Tables and Figures 

Table 1. Means of, standard deviations of, and correlations between measured variables 

 1 2 3 4 5 6 7 

1. ACS-C  - 
      

2. Focusing  .81** - 

     

3. Shifting  .87** .42** - 
    

4. RCMAS-C -.39** -.34** -.32** - 
   

5. RCMAS-P -.19** -.16* -.21** .23** - 
  

6. CDI -.35** -.29** -.34** .72** .29** - 
 

7. ADHD Dx -.24** -.21** -.22* .10 .21** .16* - 

M 50.71 23.00 27.54 12.34 13.63 10.40 - 

SD 8.64 4.69 5.68 6.59 5.84 8.20 - 

Notes: N = 186. ACS-C = Attentional Control Scale for Children; Focusing = ACS-C Attentional 

Focusing Subscale; Shifting = ACS-C Attentional Shifting Subscale; RCMAS-C = Revised Children's 

Manifest Anxiety Scale - Child Version; RCMAS-P = Revised Children's Manifest Anxiety Scale - 
Parent Version; CDI = Children's Depression Inventory; ADHD Dx = presence of an ADHD diagnosis.  

* p < .05; ** p < .01. 
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Table 2. Factor loadings of ACS-C items 

Item Focusing Shifting 

1. It's very hard for me to concentrate on a difficult lesson if there is a lot of 

noise in the class. .55 .09 

2. If I have to concentrate and solve a difficult math problem, I have trouble 

focusing my attention. .58 -.11 

3. When I am working hard on something, I still get distracted by things going 
on around me. .65 -.12 

4. My concentration is good, even when somebody turns the music on. .21 .19 

5. When I concentrate myself, I do not notice what is happening in the room 

around me. -.16 .27 

6. When I am reading in the classroom, I am easily disturbed by other children 

talking to each other. .62 .02 

7. When I try to concentrate myself, I find it difficult not to think about other 

things. .49 -.04 

8. I find it difficult to concentrate myself when I am excited about something. .34 -.05 

9. When I am concentrated, I do not notice that I am hungry or thirsty. -.03 .06 

10. When I am doing something, I can easily stop and switch to some other task. -.04 .40 

11. When I have to start a new task, it takes me a while to get really involved in 

it. .58 .07 

12. When the teacher explains something, I find it difficult to understand and 

write it down at the same time. .54 -.05 

13. When it is necessary, I can become interested in a new topic very quickly. -.03 .57 

14. It is easy for me to read or write while I am also talking to someone on the 
telephone. .03 .43 

15. I have trouble having two conversations at the same time. .19 .14 

16. I find it difficult to come up with new ideas quickly. .30 .12 

17. After being interrupted or distracted, I can easily shift my attention back to 

what I was doing before. .31 .35 

18. When I am daydreaming or having distracting thoughts, it is easy for me to 

switch back to the work I have to do. .31 .41 

19. It is easy for me to switch back and forth between two different tasks. .16 .60 

20. I find it difficult to let go my own way of thinking about something, and to 

look at it in a different way. .40 -.09 

Initial eigenvalues 3.88 2.14 

Extraction sums of squared loadings 3.18 1.42 

Percentage of variance 15.90 7.08 

Internal consistency .77 .64 

Notes: Items 1, 2, 3, 6, 7, 8, 11, 12, 15, 16, 18, and 20 are reversed for scoring. Items retained in the EFA 

are bolded.   
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Table 3. Means of, standard deviations of, and correlations between measured variables 

 1 2 3 4 5 6 7 

1. AB 1 -       

2. AB 2 -.12 -      

3. ABV 1 -.20* -.09 -     

4. ABV 2 .01 .06 .21* -    

5. ABV-MA 1 .04 .09 .16 .12 -   

6. ABV-MA 2 .17 -.06 .19* .48** .12 -  

7. Age .08 .05 -.27** -.15 -.28** -.05 - 

M -1.98 -7.55 .17 .16 .23 1.92 9.60 

SD 67.92 64.54 .10 .09 .36 14.10 2.59 

Notes: N = 126. AB 1 = Attentional Threat Bias Index at Wave 1; AB 2 = Attentional Threat Bias Index 

at Wave 2; ABV 1 = Attention Bias Variability Index at Wave 1; ABV 2 = Attention Bias Variability 

Index at Wave 2; ABV-MA 1 = Attention Bias Variability Index Moving Average at Wave 1; ABV-MA 

2 = Attention Bias Variability Index Moving Average at Wave 2. 

* p < .05; ** p < .01. 
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Table 4. Binary logistic regressions examining diagnostic recovery status 

Group Variable B SE Wald df p OR 95% CI for OR 

        Lower Upper 

AOx 

ABMT 

         

Anxiety Group 1.61 1.56 1.30 1 0.302 5.00 0.24 106.25 

 Time 0.00 0.00 0.69 1 0.748 1.00 1.00 1.01 
 Past Tx 1.59 1.88 1.11 1 0.398 4.90 0.12 196.96 

 Constant -5.29 4.42 2.15 1 0.233 0.01   

Primary Dx Group 1.61 1.56 1.30 1 0.302 5.00 0.24 106.25 

 Time 0.00 0.00 0.69 1 0.748 1.00 1.00 1.01 

 Past Tx 1.59 1.88 1.11 1 0.398 4.90 0.12 196.96 

 Constant -5.29 4.42 2.15 1 0.233 0.01   

Sequelae Group -12.72 8924.10 0.08 1 0.999 0.00 0.00 4.95 

 Time 0.00 0.00 1.67 1 0.376 1.00 1.00 1.01 

 Past Tx -0.50 1.27 0.26 1 0.695 0.61 0.05 7.32 

 Constant -4.40 3.44 2.82 1 0.203 0.01   

ABMTx 

CBT 

 
        

Anxiety          

 Group -0.48 0.55 0.85 1 0.377 0.62 0.21 1.80 

 Time 0.00 0.00 0.97 1 0.552 1.00 1.00 1.00 

 Past Tx 0.93 0.79 1.48 1 0.240 2.53 0.54 11.96 

 Constant -1.07 1.81 0.87 1 0.555 0.34 0.01  

Primary Dx Group -2.720 1.470 4.46 1 0.065 0.07 0.00 1.18 

 Time -0.005 0.003 4.10 1 0.190 1.00 0.99 1.00 

 Past Tx 3.763 1.957 6.20 1 0.057 43.07 0.90 2067.81 

 Constant 4.540 4.446 2.44 1 0.311 93.72 0.01  

Sequelae Group 0.38 0.92 0.60 1 0.679 1.47 0.24 9.09 

 Time 0.00 0.00 2.04 1 0.389 1.00 1.00 1.01 
 Past Tx -0.76 1.21 0.56 1 0.528 0.47 0.04 4.99 

 Constant -4.38 2.85 4.10 1 0.126 0.01 0.00  

CBTxAO          

Anxiety          

 Group -0.28 0.82 0.22 1 0.730 0.75 0.15 3.79 

 Time 0.00 0.00 0.70 1 0.512 1.00 1.00 1.00 

 Past Tx 0.59 0.90 0.52 1 0.510 1.80 0.31 10.43 

 Constant -1.45 1.65 1.06 1 0.381 0.24 0.01  

Primary Dx Group 1.61 1.56 1.30 1 0.302 5.00 0.24 106.25 

 Time 0.00 0.00 0.69 1 0.748 1.00 1.00 1.01 

 Past Tx 1.59 1.88 1.11 1 0.398 4.90 0.12  
 Constant -5.29 4.42 2.15 1 0.233 0.01 0.00 30.84 

Sequelae Group -12.72 8924.10 0.08 1 0.999 0.00 0.00 4.98 

 Time 0.00 0.00 1.67 1 0.376 1.00 1.00 1.01 

 Past Tx -0.50 1.27 0.26 1 0.695 0.61 0.05 7.32 

 Constant -4.40 3.44 2.82 1 0.203 0.01 0.00  

Note: AOxABMT = Comparison of assessed only and ABMT only group; ABMTxCBT = Comparison 

of ABMT only and ABMT+CBT group; CBTxAO = Comparison of CBT and assessed only group. 

Anxiety = Presence of any anxiety disorder at long-term follow-up; Primary Dx = Retainment of primary 

disorder from pre-treatment assessment intake at long-term follow-up; Sequelae = Presence of a new 

psychiatric disorder at long-term follow-up.  
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Table 5. Comparison of outcomes on treatment targets at long-term follow-up between the assessed only 

and ABMT only groups 

  Unadjusted Adjusted  

       95% CI  

Group N M SD M SE LB UB 
Partial 

η2 

         
AOxABMT         

PARS        0.02 

     AO 12 10.64 6.15 11.11 3.27 4.63 17.58  

     ABMT 34 11.31 7.93 10.67 1.58 7.54 13.79  

SCARED-P        0.01 

     AO 12 16.00 14.07 18.04 4.68 8.86 27.22  

     ABMT 34 15.57 15.2 15.24 2.82 9.71 20.77  

SCARED-C        0.02 

     AO 12 20.38 21.41 21.19 5.55 10.30 32.09  

     ABMT 34 17.45 15.38 16.33 3.38 9.67 22.99  

CIS-P        0.02 

     AO 12 9.25 8.00 10.71 3.28 4.25 17.18  
     ABMT 34 11.58 9.97 11.42 1.83 7.80 15.04  

CIS-C        0.05 

     AO 12 8.00 10.21 8.86 3.38 2.15 15.58  

     ABMT 34 5.66 6.19 5.15 1.62 1.97 8.33  

ACS-C        0.04 

     AO 12 58.88 10.06 58.48 3.40 51.79 65.17  

     ABMT 34 52.62 9.06 54.53 2.25 50.07 58.98  

Note: AOxABMT = Comparison of assessed only and ABMT only groups. N = number of participants, 

M = Mean, SD = Standard Deviation, SE = Standard Error, LB = Lower bound for 95% confidence 

interval, UB = Upper bound of 95% confidence interval, Partial η2 = Partial eta squared.  
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Table 6. Comparison of outcomes on treatment targets at long-term follow-up between the ABMT only 

and ABMT+CBT groups 

  Unadjusted Adjusted  

       95% CI  

Group N M SD M SE LB UB 
Partial 

η2 

         
ABMTxCBT         

PARS        0.02 

     ABMT 34 11.31 7.93 11.11 3.27 4.63 17.58  

     CBT 28 11.64 7.99 10.67 1.58 7.54 13.79  

SCARED-P        0.01 

     ABMT 34 15.57 15.20 18.04 4.68 8.86 27.22  

     CBT 28 15.74 10.75 15.24 2.82 9.71 20.77  

SCARED-C        0.02 

     ABMT 34 17.45 15.38 21.19 5.55 10.30 32.09  

     CBT 28 15.55 10.07 16.33 3.38 9.67 22.99  

CIS-P        0.02 

     ABMT 34 11.58 9.97 10.71 3.28 4.25 17.18  
     CBT 28 8.21 8.07 11.42 1.83 7.80 15.04  

CIS-C        0.05 

     ABMT 34 5.66 6.19 8.86 3.38 2.15 15.58  

     CBT 28 7.61 6.98 5.15 1.62 1.97 8.33  

ACS-C        0.04 

     ABMT 34 52.62 9.06 58.48 3.40 51.79 65.17  

     CBT 28 54.05 6.64 54.53 2.25 50.07 58.98  

Note: ABMTxCBT = Comparison of ABMT only and ABMT+CBT groups. N = number of participants, 

M = Mean, SD = Standard Deviation, SE = Standard Error, LB = Lower bound for 95% confidence 

interval, UB = Upper bound of 95% confidence interval, Partial η2 = Partial eta squared.  
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Table 7. Comparison of outcomes on treatment targets at long-term follow-up between the ABMT+CBT 

and assessed only groups 

  Unadjusted Adjusted  

       95% CI  

Group N M SD M SE LB UB 
Partial 

η2 

         
CBTxAO         

PARS        0.02 

     CBT 28 11.64 7.99 11.30 1.88 7.59 15.01  

     AO 12   9.73 3.04 3.74 15.71  

SCARED-P        0.01 

     CBT 28 15.74 10.75 15.13 2.28 10.65 19.60  

     AO 12   16.08 3.51 9.21 22.96  

SCARED-C        0.03 

     CBT 28 15.55 10.07 16.60 2.91 10.88 22.32  

     AO 12   21.53 4.69 12.30 30.77  

CIS-P        0.03 

     CBT 28 8.21 8.07 7.65 1.58 4.55 10.74  
     AO 12   10.23 2.73 4.85 15.61  

CIS-C        0.02 

     CBT 28 7.61 6.98 8.58 2.08 4.47 12.69  

     AO 12   7.77 3.69 0.44 15.10  

ACS-C        0.11 

     CBT 28 54.05 6.64 53.20 1.74 49.79 56.61  

     AO 12   59.30 3.12 53.14 65.45  

Note: CBTxAO = Comparison of ABMT+CBT and assessed only groups. N = number of participants, M 

= Mean, SD = Standard Deviation, SE = Standard Error, LB = Lower bound of 95% confidence interval, 

UB = Upper bound of 95% confidence interval, Partial η2 = Partial eta squared.  
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Table 8. Descriptive statistics for measures collected at long-term follow-up 

 

Group Min Max Mean SD 

Assessed Only     

PARS 2 21 10.64 6.15 

SCARED-P 0 40 16.00 14.07 

SCARED-C 0 67 20.38 21.41 

CIS-P 1 24 9.25 8.00 
CIS-C 0 24 8.00 10.21 

ACS-C 46 71 58.88 10.06 

ABMT only     

PARS 0 23 11.31 7.93 

SCARED-P 0 54 15.57 15.20 

SCARED-C 0 61 17.45 15.38 

CIS-P 0 34 11.58 9.97 

CIS-C 0 22 5.66 6.19 

ACS-C 28 72 52.62 9.06 

ABMT and CBT     

PARS 0 23 11.64 7.99 
SCARED-P 1 40 15.74 10.75 

SCARED-C 3 38 15.55 10.07 

CIS-P 0 31 8.21 8.07 

CIS-C 0 20 7.61 6.98 

ACS-C 44 69 54.05 6.64 

Note: SD = standard deviation. 
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Figure 1. Single trial of the dot probe task 
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Figure 2. Eligible and participating youth 

 

 

 

  

Eligible Youth 

(n = 171) 

ABMT Eligible 

(n = 84) 

ABMT+CBT Eligible 

(n = 50) 

AO Eligible 

(n = 37) 

AO Participants 

(n = 12) 

 

▪ 13 not contacted 

▪ 9 declined 

▪ 2 dropped 

ABMT Participants 

(n = 34) 

 

▪ 23 not contacted 

▪ 10 declined 

▪ 15 dropped 

ABMT+CBT 

Participants 

(n = 28) 

 

▪ 15 not contacted 

▪ 6 declined 

▪ 4 dropped 

Participants 

(N = 74) 
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IV. FIELD STATEMENT 

Anxiety disorders in children and adolescents are associated with significant distress and 

impairment; further, the chronic nature of anxiety predicts impairment well into adulthood in most cases, 

indicating a need for early intervention among youth. Despite the presence of efficacious interventions such 

as CBT, barriers to treatment associated with cost of delivery and with availability of trained clinicians 

remain. The studies presented in this dissertation add to the literature on efforts to regulate the disparity 

between the demand and the availability of evidence-based interventions by capitalizing on the role of 

attentional processes in the maintenance and treatment of anxiety – specifically, expanding on recent work 

understanding ABMT as an alternative, cost-effective intervention with respect to administration and 

delivery. Findings provided in chapter two on the factor structure and concurrent validity of the Attentional 

Control Scale for Children support its potential as a brief, easily administered self-report questionnaire for 

measuring attentional control, which may be clinically useful in gauging treatment progress and outcomes 

as they relate to ABMT. Similarly, chapter three examined different indices generated by the dot probe 

task, a widespread tool used for quantifying and targeting threat-related attention bias, and identified 

attention bias variability as a reliable index for clinical use. The final study of this dissertation contributed 

to evidence for the utility of ABMT in treating anxiety, with findings indicating youth who completed 

ABMT as a stand-alone treatment four years prior 1) reported minimal anxiety symptoms and impairment 

and 2) did not significantly differ from youth who completed ABMT as an adjunctive treatment to CBT.  

 The present collection of studies seeks to prioritize the valid and reliable measurement of 

attentional processes in youth, and the development and refinement of cost-effective, evidence-based 

interventions targeting attentional processes relevant to anxiety disorders in youth. Designing innovative 

approaches may be key in reducing burden on providers and patients in order to improve access to care. 

Attention bias modification treatment is an example of exploring innovative new treatments, translating 

work grounded in cognitive neuroscience into a brief, portable, and low-cost intervention. Despite 

burgeoning research on ABMT over the past few decades, questions remain regarding its efficacy and 

position relative to other mainstream interventions for anxiety. Findings from the present dissertation speak 
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to its promising clinical utility in youth and aim to propel the field forward in further examining its 

potential as a gold standard intervention. 
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