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Abstract

Many children with anxiety disorders live in communities with limited access to treatment. Attention bias modification training, a promising computer-based treatment for anxiety disorders, may provide a readily accessible treatment. Recent evidence suggests that a form of ABMT combining visual-search for positive stimuli with features to enhance learning, memory and treatment engagement reduces anxiety in children. The present study builds upon this research by comparing parent-implemented, visual-search attention training to positive stimuli (ATP) (N = 22) with a waitlist control group (WLC) (N = 19) in children living in regional communities. Diagnostic, parent- and child-reports of anxiety and depressive symptoms and broad internalizing and externalizing behaviour problems were assessed pre- and post-condition. Children in the WLC completed visual-search ATP after the wait period and all participants completed a follow-up assessment six-months after treatment. At post-treatment/wait period, children in the ATP condition showed greater improvements on clinician- and parent-report measures compared to children in the WLC.  Similar post-treatment outcomes as those found for the ATP condition were observed at the six-month follow-up after all children had received ATP. Moreover, children who showed greater verbalization of explicit attention strategies related to positive search (assessed during treatment) achieved greater reductions in anxiety severity at post-treatment and six-month follow-up. Attention training towards positive stimuli using enhanced visual-search procedures appears to be a promising treatment for reaching anxious children living in regional communities.
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Introduction

Although the incidence of mental health problems are generally similar among youth living in regional and urban communities, access to mental health services in regional townships and rural communities is substantially more limited than in major cities (Judd et al., 2001; Offord et al., 1987). As anxiety disorders are highly prevalent and debilitating (Bittner et al., 2007; Bodden, Dirksen, & Bogels, 2008; Cartwright-Hatton, McNicol, & Doubleday, 2006), increasing access to anxiety disorder treatments could address a major public health issue for children and their families living in regional and rural communities.
Not only is there a shortage of health services of all kinds in regional and rural areas, and particularly in specialist areas such as child mental health (Murray et al., 2004), but the stigma associated with mental health issues, combined with a “rural stoicism”, and concerns about confidentiality in smaller communities are thought to intensify this problem (Beard, Tomaska, Earnest, Summerhayes, & Morgan, 2009; Green & McDonald, 1996; Judd, Jackson, & Davis, 2001; Judd, Murray, & Fraser, 2002; Par & Philo, 2003; Wrigley, Jackson, Judd, & Komiti, 2005). Furthermore, ecological threats (e.g., drought, fire, flooding) and economic downturn further intensifies these needs (Beard et al., 2009). Thus, many challenges confront children suffering with anxiety disorders in regional and rural communities.  These challenges could be partially met by novel treatments that reach these children ‘where they are’. 
Computer-based attention bias modification training (ABMT) may represent one such novel treatment.  Some forms of ABMT (i.e., positive-visual search) encourage anxious children to use explicit strategies to find and focus their attention on adaptive stimuli (i.e., positive and calm stimuli); this treatment may reduce anxiety and promote resilience by inducing more adaptive patterns of attentional selectivity. ABMT was first developed based on experimental evidence that anxious adults disproportionately direct their attention to threat-related stimuli relative to non-anxious peers who show no consistent bias towards threat (see Bar-Haim et al., 2007; van Bockstaele et al., 2014 for reviews). The aim of the original version of ABMT was to train attention away from threat stimuli towards neutral stimuli (threat-avoidance training) to offset anxiety often using adaptations of the visual probe paradigm (MacLeod, Rutherford, Campbell, Ebsworthy, & Holker, 2002). However, the evidence has been mixed for both anxious adults and children, with meta-analyses raising questions about the consistency of ABMT effects (Cristea, Kok, & Cuijpers, 2015; Cristea, Mogoase, David, & Cuijpers, 2015; Mogoase, David & Koster, 2014). One consideration is that ABMT-threat-avoidance appears to be less effective in reducing anxiety in home than laboratory settings (Cristea et al., 2015; MacLeod & Clarke, 2015). Another issue is that ABMT studies which do not successfully reduce an attention bias towards threat in anxious individuals may be unlikely to produce significant reduction in anxiety symptoms (MacLeod & Clarke, 2015). Thus, it is important to identify ABMT methods which are effective in reducing anxiety in laboratory and home settings, so that subsequent research can investigate the mechanisms that underlie change in anxiety. 
Furthermore, several studies have documented evidence of both threat vigilance and threat avoidance in anxious children (Dudeney, Sharpe, & Hunt, 2015; Salum et al., 2013; Waters, Bradley & Mogg, 2014).  Therefore, ABMT-threat avoidance may be contraindicated for many anxious children and have limited clinical utility (Eldar et al., 2012). Training anxious children to explicitly focus attention on adaptive stimuli within their environments, i.e., both positive and calm stimuli (given that an explicitly positive stimulus may not be present in every situation), could overcome some of the problems identified in earlier trials which employed ABMT-threat avoidance with anxious children, and importantly increase participant engagement and learning (Rapee et al., 2013). 
Using visual-search ABMT with adults, Dandeneau and colleagues (2007) were among the first to train participants to search matrices for one smiling face embedded amongst disapproving faces. In the control condition, participants searched for a particular flower embedded among other flowers. Participants in the ‘attention to positive’ condition experienced significant reductions in physiological and self-report stress responses, relative to participants in the control condition. Other similar findings have since accumulated in anxious children and adolescents (De Voogd, Wiers, Prins, & Salemink, 2014; Waters, Pittaway, Mogg, Bradley, & Pine, 2013).  Several factors may account for the beneficial effects of explicit attention training to positive stimuli. It might enhance attention to information related to safety, success and mastery which could assist with the violation of danger expectancies and the reappraisal of the objective threat value of stimuli that children fear (Waters, Farrell et al., 2014). It might enhance reward-based motivation which in turn might prioritise the allocation of limited processing resources to positive rather than aversive stimuli (Pessoa, 2009) and assist with emotion regulation during stressful situations (Taylor, Bomyea, & Amir, 2011; Zimmer-Gembeck & Skinner, 2011).

In a recent treatment outcome study (Waters et al., 2015), we combined visual-search ABMT with explicit strategies to enhance learning and retention of the strategy to look for positive and calm stimuli. We incorporated verbalizations of the key search strategies expressed as rhythmic jingles throughout the treatment as well as brief intermission games to enhance enjoyment and engagement given that ABMT is repetitive in nature and has been described as tedious and of limited benefit (Rapee et al., 2013; Waters et al., 2013). The treatment resulted in several clinical benefits including 35% of the intent-to-treat sample (42% of the completer sample) at post-treatment and 60% of the ITT sample (75% of the completer sample) at six-month follow-up no longer meeting diagnostic criteria for their principal anxiety disorder, in addition to symptom improvements on both parent- and child-report measures of anxiety and depression symptoms, relative to a waitlist control group. Also, children who showed greater consolidation of learning and memory strategies by making more verbalizations of the key search strategies during treatment achieved greater improvement in global functioning at post-treatment. In that study, ABMT was delivered in a laboratory rather than home setting. Therefore, it is also important to assess its effectiveness in the home. If shown to be effective, visual-search ABMT towards positive and calm stimuli completed on a computer within the family home may have several practical and clinical benefits for anxious children living in regional communities. 
The main aim of this study was to conduct a preliminary examination of the feasibility and clinical benefit of delivering a home-based, computer-delivered, visual-search ABMT intervention to anxious children living in regional communities. As we followed the same assessment and intervention protocols as our previous study (Waters et al., 2015), an additional aim was to assess the reproducibility of treatment outcomes. We hypothesised that relative to the waitlist control condition (WLC), the attention training to positive condition (ATP) would produce significantly greater reductions in children’s anxiety symptoms and diagnoses across clinician-, parent- and child-report measures by post-treatment (Waters et al., 2015). After the wait period, the WLC group received visual-search ATP, which allowed us to examine variables associated with treatment outcome in the combined groups at six-month follow-up after treatment. Based on our prior findings (Waters et al., 2015), we examined whether children’s verbalization of explicit visual search strategies (e.g., “look for good”, “look for calm”) during the assessment of learning outcomes at the end of each training session was associated with treatment response.  
Method

Participants

Parents of 137 children contacted the research team between 2012 and 2014 as part of a series of trials examining outcomes from this novel treatment. This study was approved by the Griffith University Human Research Ethics Committee. No prior report presents data in these individuals.  Parents responded to study advertisements circulated through local schools, GPs, and other mental health and community health agencies in regional areas of three states of Australia, defined as townships, small cities and areas that lie beyond major capital cities (Regional Australia Institute, 2016). Families were living in regional areas outside the Brisbane metropolitan area or interstate which meant they were unable to attend the University for diagnostic and laboratory assessments. Children in the final sample satisfied the following criteria: (i) meeting criteria for a principal anxiety diagnosis of generalised anxiety disorder, separation anxiety disorder, social phobia, or specific phobia, (ii) no diagnoses of organic brain injury, psychosis, pervasive developmental disorder or learning disability, vision impairment or physical disability that would prevent using a computer; (iii) no psychological or pharmacological treatment at the time of enrolment in or during the study, and (iv) between 6.0 and 12 years of age. Comorbid externalising behavioural disorders, attention deficit hyperactivity disorder, major depressive disorder and dysthymia were not exclusionary criteria providing they were not the principal diagnosis (i.e., most severe). After exclusion (see Figure 1 for the flow of participants through the study), a final sample of 41 participants was randomly assigned to ATP or WLC (ATP (n=22) and WLC (n=19). 

Insert Figure 1

The principal, most severe anxiety disorder diagnoses of the 41 children were separation anxiety disorder (n =7), generalized anxiety disorder (n = 14), social phobia (n = 13) and specific phobia (n = 7). In terms of comorbidity, 80% of children met criteria for a secondary anxiety disorder, 2% for attention-deficit/hyperactivity disorder, 2% for major depressive disorder and 6% had no comorbidity.

Children in the WLC received treatment after the post-wait period assessment. Of the 19 children completing the post-wait period assessment, 16 subsequently completed both treatment and the post-treatment assessment (three were not contactable after the post-wait period assessment when due to start treatment). Therefore, a total of 38 children were assessed before and after treatment (22 children before and after ATP, and 16 children in the WLC who completed treatment after the wait period). Thirty-six of these children completed the 6-month follow-up assessment (two children were not contactable). 

Design

Children were randomised using a computer-generated list to either ATP (n = 22) or WLC (n = 19), with assignment managed by the project coordinator. In accordance with the design of our previous trial (Waters et al., 2015), the present design involved two components: (a) a mixed factorial comparison with repeated measures of the two conditions (ATP; WLC) across two time-points (pre- and post-treatment/wait period); followed by (b) repeated-measures comparisons of all children across three time-points (pre- and post-treatment and six-month follow-up) (see Figure 1). 
Materials

Diagnostic status. The Anxiety Disorders Interview Schedule for DSM-IV, Parent and Child Interviews (ADIS-IV-C/P; Silverman & Albano, 1996) were used to assess children’s diagnostic status. Children received diagnoses for any disorder assessed with the ADIS-IV-C/P for which they received a clinician severity rating (CSR) of four or higher (scale 0-8). The ADIS-IV-C/P was administered over the telephone with parents (all mothers) and face-to-face with children. The telephone version of the ADIS-IV-C/P is as reliable as face-to-face administration (Lyneham & Rapee, 2005) and has excellent reliability and strong concurrent validity with other measures of childhood anxiety (Silverman, Saavedra & Pina, 2001; Wood, Piacentini, Bergman, McCracken & Barrios, 2002).  The ADIS-IV-C/P interviews were administered by seven postgraduate clinical students trained by clinical psychologists experienced in anxiety assessment and ADIS-IV-C/P administration. Independent assessors were used at each assessment time-point and were blind to children’s assigned condition and diagnostic profile at the previous assessment/s. The outcomes of the two interviews were reviewed with the project team during weekly consensus meetings to arrive at consensus diagnoses and CSRs. All assessments were reviewed with the project team blind to child identifying details, condition, assessment time-point and prior diagnostic profile. Twenty percent of interviews were digitally recorded and coded by an independent rater blind to children’s diagnostic status and treatment condition as part of the larger study (see Waters et al., 2015).  Inter-rater reliability showed excellent agreement for both disorders present and absent (e.g., disorders present: principal diagnosis ( = .90; second diagnosis ( = 0.89; third diagnosis ( = 0.86).

Symptoms. The Spence Children’s Anxiety Scale, Parent and Child version (SCAS-P & SCAS-C; Spence, 1998) are 39-item (parent report measure) and 45-item (child self-report measure; 6 positive filler items) questionnaires that both contain 4-point response scales (0 = never true to 3 = always true), yield total scores reflecting symptom severity, and possess sound psychometric properties.  Mean SCAS-P total scores of 14.2 and 31.8, and mean SCAS-C total scores of 18.8 and 32.2 are reported for non-clinical and clinically-anxious children, respectively (Nauta et al., 2004; Spence, 1998).  The SCAS-P and SCAS-C were completed at pre- and post-treatment/wait period and at 6-month follow-up.

The Short Mood and Feelings Questionnaire, Parent and Child versions (SMFQ-P and SMFQ-C; Angold, Costello, & Messer, 1995) were used to assess children’s depressive symptoms. Both versions of the SMFQ comprise 13 items which ask the respondent to rate the child’s feelings and actions (0 = not true; 1 = sometimes true; 2 = always true) over the preceding two-week period. A score of 8 or more is considered significant (Angold et al., 1995). The SMFQ-P and SMFQ-C were completed at pre- and post-treatment/wait period and at 6-month follow-up.

Parents also completed the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001) to assess broader internalising and externalising behaviour problems. The CBCL provides standardised T-scores across a range of internalizing (CBCL-Int) and externalizing (CBCL-Ext) subscales, has good psychometric properties (Achenbach & Rescorla, 2001) and was completed by parents at pre- and post-treatment/wait and at 6-month follow-up.

Global functioning. The Children's Global Assessment Scale (CGAS; Shaffer et al., 1983) is a 0-100 clinician-rated measure to assess change in severity of overall disturbance in functioning (81-100 = normal functioning, 61-80 = slight disability, 41-60 = moderate disability, 1-40 = serious disability) (Shaffer et al., 1983). The CGAS has been shown to be reliable between raters and across time and has demonstrated both discriminant and concurrent validity (Dyrborg et al., 2000; Rey, Starling, Wever, Dossetor, & Plapp, 1997; Shaffer et al., 1983). This measure was completed by independent assessors at pre- and post-treatment/wait period and at 6-month follow-up and reviewed in consensus team meetings.
Treatment ratings. Children completed four questions assessing learning and satisfaction each time they completed the program and their recordings were saved in the output file; (1) How keen were you to complete the Program today? (2) How well could you keep your mind on the Program today? (3) How much did you enjoy completing the Program today? (4) How useful is the Program in helping you to feel happy and calm? Children used a 0-8 rating scale (0 = not at all; 8 = very much) to provide their answers. 
Children’s verbalizations about what they were learning at the end of each treatment session (see Treatment program) were recorded word-for-word, coded and then summed according to the number of verbalizations that were treatment-related (e.g., child said ‘look for good’; ‘look for calm’; ‘use both options’, ‘never give up’), treatment-unrelated (e.g., any other comments), or there was no response. The number of verbalisations after each session ranged from 0 to a maximum of 4. Therefore, total scores in each category could range from 0 to 48.


Treatment program. The treatment was identical to that used by Waters et al. (2015). Briefly, the intervention was programmed in Java and completed on a PC with headphones and a microphone in the family home. Picture stimuli were taken from the International Affective Picture Scheme which provides normative ratings on the valence and arousal of a wide range of emotionally pleasant, negative and neutral stimuli (Center for the Study of Emotion and Attention, 1999), the NimStim set which provides a database of male and female adult faces depicting a range of neutral, positive and negative emotional expressions (Tottenham et al., 2009), and stimuli sourced by the authors in previous studies (e.g., Waters & Lipp, 2008) to form a database of over 375 pictures. The program involves 12 treatment sessions with each one including nine blocks of trials: four blocks of 20 trials, four blocks of 26 trials and one block of 40 trials (total 224 trials). Each trial consisted of either a 3x3 or a 4x4 picture array containing unpleasant background images (e.g. house on fire, person in hospital) and between one and three positive targets which are either ‘good’ targets (e.g., happy children; cute animals) or ‘calm’ targets (e.g., a vase; a book), which are less positive than ‘good’ targets but still positive to focus on given that not every situation will contain an explicitly pleasant stimulus to focus on. Half the trials in each block were 3x3 picture arrays, the other half were 4x4 picture arrays, and half the trials for each array size showed the pictures grouped together in the centre of the screen and the other half showed them spaced apart to promote search over a varying visual field. Trials were randomly ordered within each block; picture stimuli within each array were randomly selected from the database of picture stimuli according to the required trial structure with the caveats that each picture was presented only once per array, no more than twice per block, and never in the same position within the array.
At the start of the program, children received instructions on the screen and via headphones that the program was designed to help them learn important skills namely, to ‘look for good’, to ‘look for calm’, to ‘use both options’ and to ‘never give up’ doing this. Children were informed that they would see picture panels showing a mixture of good, calm and unpleasant pictures, and to use the mouse to click on a good or calm target picture. This was signalled by a pleasant tone and then the next picture panel was presented. Children completed six random practice trials. 

Prior to each block, children received instructions about which type of target (i.e., good or calm) how many target pictures would be shown in each picture panel and that they were to click on one of the targets. Then each strategy was presented over the headphones as a jingle e.g., “Look for good. Look for good. Look for good, good, good” and children were prompted to say the jingle out loud. In the final block of 40 trials, children received instructions to ‘use both options’ of ‘look for good’ and ‘look for calm’ by clicking on one good and one calm target in each picture panel. They were told that there would be more picture panels in this final game because it was important to keep using ‘look for good’ and ‘look for calm’ even when the situation was challenging (i.e., more trials each with two targets) or they did not feel like it (i.e., fatigue) and were therefore instructed to ‘never give up’ using these search strategies.
Children completed one of three short intermission games after blocks two and six in each session. One of the three games was played each week and involved either popping balloons which triggered one of the four jingles to play over the headphones, clicking on happy face icons among various emotional face icons as they cascaded down the screen as fast as possible within 30 sec; and remembering between two and four happy cartoon faces and then clicking on the correct faces when they reappeared amongst distracting faces. 

After each session, children said out loud what they were learning and they answered the four treatment rating questions. Reaction-time and number of mouse clicks to get a correct target/s for all 224 trials, plus the treatment ratings and verbalization data were recorded in output files and sent back to the project coordinator via email either automatically when the program closed if children were online or manually via email from parents if children completed the program offline.

Procedure

Pre-treatment/wait period assessment phase. An initial telephone screen with a parent addressed the exclusion criteria and assessed the presence of an anxiety disorder. If the child met inclusion criteria, the information sheet and consent form was emailed to parents and signed copies returned via post or email. Next, the parent and child interview schedules of the ADIS-IV-C/P were conducted over the telephone. The outcomes of the two ADIS-IV-C/P interviews were discussed with the project team during weekly supervision to arrive at consensus diagnoses, CSRs and CGAS scores. Eligible children were then posted out the parent and child questionnaire measures and randomised to condition by the project coordinator following the computer-generated schedule.
Treatment/wait period phase. Parents of children randomly assigned to the ATP were sent the treatment CD, a headset containing a microphone and earphones if required, and a set-up manual which introduced the research team, gave background information about the project, and explained how to download Java and install the program.  The manual provided an introduction to the key messages that children learn during the program of “look for good’, ‘look for calm’, ‘use both options’, and ‘never give up’, including their use as jingles and encouraged parents to remind their child to use these search strategies. 

A telephone call was scheduled with the project coordinator who followed a standardised script to explain the contents of the manual and oversee the installation of Java and the treatment program. The project coordinator and parent completed a weekly timetable to plan the treatment sessions over three weeks. Parents were encouraged to ensure children completed the treatment in a quiet location without disruption. This call lasted approximately 1 hour, of which 20% were digitally-recorded and checked for adherence and fidelity with the telephone script by an independent assessor with no involvement in this project.

Next, children commenced the treatment phase and their progress was monitored via the automatic or manual email of output from completed sessions to the project coordinator. A short 5 min tracking call was held with parents once per week by either the project coordinator or research assistant using a telephone script to check on treatment scheduling. Children’s clinical presentation and progress was not discussed. Twenty percent of these calls were digitally-recorded and checked for adherence and fidelity by an independent assessor not involved in this project.

Each child in the WLC was matched with a child in the active treatment condition and completed a wait period of the same duration (5.8 weeks on average from the last pre-treatment assessment session to the first post-treatment assessment session). No contact was made with families assigned to the WLC during the wait period. 

Post-treatment/wait period assessment phase. Within two weeks of completing the treatment/wait period, the parent and child versions of the ADIS-IV-C/P were conducted over the telephone and questionnaires were posted to the family and returned in reply-paid envelopes. These interviews were completed by another independent assessor blind to children’s previous diagnoses and assigned condition.

The WLC group commenced treatment after the post-wait period assessment, following the same procedures as outlined above for the ATP group (see Treatment/wait period phase). After completing treatment, these children completed their post-treatment assessment as outlined above in the Post-treatment/Wait period assessment phase.

Six-month follow-up assessment phase. Six months after completing treatment, the parent and child versions of the ADIS-IV-C/P were completed over the telephone, and questionnaires were posted home to families and returned in reply paid envelopes. These interviews and assessments were completed by another independent assessor blind to children’s previous diagnostic profile and assigned condition.

Response definitions, data screening and statistical analyses

Statistical overview. The analytical approach was based on our previous trial to allow direct comparison between the studies (Waters et al., 2015). Analyses are based on the full sample for anxiety diagnosis outcome analyses (i.e., ATP = 22; WLC = 19) as there were no missing data from pre- to post-treatment/wait period. However, some questionnaire data were not returned (n = 5 in ATP; n = 6 in WLC). Of these, the CBCL was not returned at pre-treatment for two ATP children and one WLC child. As their data could not be carried forward, the pre- to post-treatment/wait period analyses for the CBCL were based on n = 20 ATP and n = 18 WLC children for the CBCL. By six-month follow-up, 5 children were uncontactable, 3 after the WLC completed the post-wait period assessment and 2 during six-month follow-up, and questionnaires from a further two children were not returned. Therefore, their post-treatment data were carried forward on the basis that the last data point carried forward method is considered an adequate method for study designs with two repeated assessments (pre/post) of both the treatment and waitlist groups (Gupta, 2011). As the full sample were retained through the pre- post-treatment/wait period assessments, completer analyses are briefly reported for the post-treatment sample after both the ATP and WLC groups completed treatment (combined N = 38) to allow comparison with our previous study (i.e., Waters et al., 2015). 
Treatment outcome data and treatment ratings data were analysed using analysis of variance (ANOVA), chi square, and t-tests. For all outcome measures, separate analyses were conducted to compare the ATP and the WLC from pre- to post-treatment/wait period using 2 Group (ATP; WLC) x 2 Time (Pre-; Post-Assessment) mixed design ANOVA. Then, separate repeated measures ANOVAs with three levels of Time (Pre-; Post-; Six-Months) were used to examine long-term effects on all outcome measures for all participants combined.1 The Greenhouse-Geisser correction was applied as required, Bonferroni adjustments were made for multiple comparisons, and partial eta squared (ɳ2) was calculated to estimate effect sizes. Correlation analyses examined associations between treatment verbalisations and outcomes.

Results

Initial Group Comparisons

Children who completed (n = 36) versus dropped out from the study (n = 5) differed on one demographic variable: 100% of the children who dropped out were from single-parent/de facto families compared to 19% of children completing treatment, χ2(1) = 8.20, p = .004. There were no significant differences in parent marital status between the ATP (13% single/de facto) and WLC (28% single/de facto) in the completer sample, χ2(1) = 1.22, p = .27. The ATP and WLC groups did not differ significantly with respect to child gender, country of birth, or fathers’ or mothers’ occupational prestige, all p > .10 (see Table 1). Groups did not differ significantly in terms of pre-treatment severity of principal diagnosis or number of diagnoses, all t < 1.27, all p > .72 (see Table 2), severity of anxiety and depressive symptoms, overall internalising and externalising symptoms, or global functioning at pre-treatment, all t < 0.80, all p > .84 (see Table 2). 

Insert Table 1
Change in Diagnostic and Symptom Measures from Pre- to Post-Assessment
Diagnostic status. The Time x Group mixed factorial ANOVA of principal diagnosis CSRs revealed significant main effects of Time, F(1, 39) = 32.94, p < .001, ɳ2  = .46, and Group, F(1, 39) = 5.96, p = .02, ɳ2  = .02, and a significant Time x Group interaction, F(1, 39) = 5.87, p = .02, ɳ2  = .13, respectively (see Table 2). CSRs were significantly lower in the ATP compared to the WLC group at post-assessment, t(39) = 2.79, p = .008, but not at pre-assessment, t(39) = 0.38, p = .71 (see Table 2). Yet, CSRs reduced significantly from pre- to post-assessment in each group (both p < .026). 
Insert Table 2
The Time x Group mixed factorial ANOVA of the number of diagnoses for which children met criteria revealed a significant main effect of Time, F(1, 39) = 26.00, p < .001, ɳ2  = .40, and of Group, F(1, 39) = 5.39, p = .026, ɳ2  = .12, due to more diagnoses in the WLC than the ATP group, but the Time x Group interaction was not significant, F(1, 39) = 1.71, p = .19, ɳ2  = .04. 

Analyses of the number of children no longer diagnosed with their principal anxiety disorder and all disorders at post-treatment revealed significant condition effects, (1) = 7.34, p = .007 (Fisher’s exact test), and (1) = 8.58, p = .003 (Fisher’s exact test) respectively. At post-treatment, 11 of 22 children (50%) in the ATP condition and 2 of 19 children (10%) in the WLC condition did not meet diagnostic criteria for their principal disorder; 8 of 22 children (36%) in the ATP group and 0% of children in the WLC group no longer met criteria for all diagnoses (see Table 2). 
Symptom measures. The Time x Group mixed factorial ANOVAs of parent-reported and child-report anxiety and depressive symptoms based on the ITT sample revealed significant main effects of Time for the SCAS-P, SCAS-C and SMFQ-P total scores, F(1, 39) = 11.03, p = .002, ɳ2  = .22, F(1, 39) = 25.53, p < .001, ɳ2  = .40, F(1, 39) = 8.72, p < .005, ɳ2  = .18, and a marginal effect for the SMFQ-C, F(1, 39) = 3.73, p = .06, ɳ2  = .08 respectively, (see Table 2). No other significant effects were found in the analyses of parent- or child-reported anxiety symptoms (p’s > .10).

In terms of internalizing problems, the Time x Group mixed factorial ANOVA of CBCL Int T-scores revealed a significant main effect of Time, F(1, 36) = 14.68, p < .001, ɳ2  = .29, and a significant Time x Group interaction, F(1, 36) = 4.35, p = .04, ɳ2  = .11 (see Table 2). Children’s internalizing symptoms declined significantly from pre- to post-treatment in the ATP group, t(19) = 3.43, p = .003, but not from pre- to post-wait period in the WLC group, t(17) = 2.00, p > .09. The difference between conditions in internalizing symptoms at post-assessment was not significant (p = .12). 
For externalizing behaviour problems, the Time main effect was significant, F(1, 39) = 29.16, p < .001, ɳ2  = .44, but not any other effects (p > .32).
Global functioning. The Time x Group mixed factorial ANOVA of children’s global functioning (CGAS scores) revealed significant main effects of Time, F(1, 39) = 60.90, p < .001, ɳ2  = .65, and Group, F(1, 39) = 9.70, p < .004, ɳ2  = .23 respectively. Also, a significant Time x Group interaction was found, F(1, 39) = 20.66, p < .001, ɳ2  = .39. The ATP group had significantly higher CGAS scores than the WLC group at post-treatment, t(39) = 4.38, p < .001, but not pre-treatment, t(39) = 1.09, p = .28. However, CGAS scores improved significantly from pre- to post-treatment in both groups (p < .028) (see Table 2).

Treatment Outcomes at Six-month Follow-up
Diagnostic status. The repeated measures ANOVA of principal diagnosis CSRs across time revealed a significant main effect, F(2, 39) = 28.86, p < .001, ɳ2 = .60. Pairwise comparisons confirmed that CSRs declined significantly from pre- to post-treatment (p < .001) but not from post-treatment to six-month follow-up (p = .22) (see Table 2). The repeated measures ANOVA of change in number of diagnoses also revealed a significant main effect of Time F(2, 39) = 40.57, p < .001, ɳ2 = .59. There were significant reductions from pre- to post-treatment (p < .001), and from post-treatment to six-month follow-up (p = .007). 

In terms of diagnostic status at the six-month follow-up assessment after the ATP and WLC received treatment, 22 of 41 children (54%) no longer met criteria for their principal diagnosis. Moreover, 16 of 41 children (39%) no longer met criteria for any diagnosis.


Symptom measures. Parent- and child-reported anxiety symptoms (SCAS-P and SCAS-C total scores) declined significantly over time, F(2, 39) = 7.41, p = .02, ɳ2 = .28 and F(2, 39) = 10.92, p < .001, ɳ2 = .36 respectively. Pairwise comparisons confirmed that scores on both measures declined significantly from pre- to post-treatment (both p < .001). However, scores at six-month follow-up were not significantly different from post-treatment scores for either measure (p > .067). 

Parent and child-reported depressive symptoms (SMFQ-P and SMFQ-C scores) also declined significantly F(2, 39) = 7.41, p = .002, ɳ2 = .28, and F(2, 39) = 6.82, p = .006, ɳ2 = .43 respectively. Depressive symptoms on each measure declined significantly from pre- to post-treatment (both p < .045) but did not change significantly from post-treatment to six-month follow-up (both p > .27). 

Finally, internalizing and externalizing behaviour problems (CBCL-Int T and CBCL-Ext T scores) also declined significantly, F(2, 35) = 15.67, p < .001, ɳ2 = .47, and F(2, 35) = 22.84, p < .001, ɳ2 = .29. Internalizing and externalizing behaviour problems declined significantly from pre- to post-treatment (both p < .001), but not from post-treatment to six-month follow-up (p > .12).

Global functioning. Clinician-rated global functioning improved significantly over time, F(2, 36) = 36.09, p < .001, ɳ2 = .69 (see Table 2). Pairwise comparisons confirmed that global functioning improved significantly from pre- to post-treatment (p < .001), but not from post-treatment to six-month follow-up (p < .11). 

Completer Analyses

Completer analyses focused on post-treatment data obtained after both the ATP and WLC groups completed treatment (n = 38). In terms of diagnostic status at the six-month follow-up after the ATP and WLC received treatment, 22 of 38 children (58%) (combined across conditions) no longer met criteria for their principal diagnosis, and 16 of 38 children (42%) no longer met criteria for any diagnosis.

Insert Figure 2 here

Learning and Memory Strategies and Treatment Outcomes


Greater verbalization of treatment-related catch phrases (i.e., look for good; look for calm; use both options; never give up) (M = 23.33; SD = 16.61) was significantly associated with lower post-treatment principal diagnosis CSRs (M = 3.63; SD = 2.21), r(38) = -.44, p = .016, six-month follow-up CSRs (M = 3.10; SD = 2.21), r(38) = -.47, p = .01, fewer diagnoses at post-treatment (M = 1.90; SD = 1.98), r(38) = -.42, p = .02, and marginally at six-month follow-up (M = 1.59; SD = 1.87), r(38) = -.35, p = .056 . There were no significant correlations involving the verbalization of treatment-unrelated content (M = 1.55; SD = 2.92) and non-responses (M = 10.47; SD = 10.14), all r < .22, p > .15.

Child Treatment Ratings


Table 3 displays the mean child and parent treatment evaluation ratings averaged across the first two and the last two treatment sessions as a function of group to determine whether completing treatment after the wait period affected ratings. A series of Session (First two; Last two) x Group (ATP; WLC) mixed factorial ANOVAs of children’s satisfaction and learning ratings revealed no significant group differences in their helping, concentration and enthusiasm ratings, all F < 2.10, all p > .15. However, a significant Time x Group interaction was found for how much children rated their enjoyment during the program, F(1, 37) = 4.88, p = .036, ɳ2 = .15, with the WLC compared to the ATP group rating significantly lower enjoyment at the end of the program, t(37) = 2.27, p = .03.
Insert Table 3
Discussion

In the present study, anxious children living in regional areas experienced clinical benefits from a home-based, computer-delivered treatment. In this treatment, children repeatedly searched picture arrays for distinctly positive and calm targets among unpleasant distracters, they listened to and verbalized distinct catch phrases expressed as melodic jingles to help them learn and remember these search strategies, and they played brief intermission games that encouraged these same search strategies.  Together, these procedures were designed to enhance the flexible deployment of goal-directed attention to adaptive stimuli, increase engagement during treatment, and make the attention-related search strategies sustainable and generalizable over time. Relative to a waitlist control condition, the treatment more strongly reduced clinician-derived diagnostic measures of anxiety and parent-reports of children’s internalizing symptoms. Fifty percent of those in the active condition no longer met criteria for their principal anxiety disorder after treatment, and 54% of the combined sample were no longer meeting criteria for their principal anxiety disorder at six-month follow-up. Moreover, greater verbalisation of treatment-related catch-phrases (e.g., look for good, look for calm) during treatment was associated with larger anxiety reductions at post-treatment and six-month follow-up. 
Initial diagnostic outcome rates are similar to those from our previous trials using either subcomponents or the full suite of components administered as part of the ABMT procedures used in the current trial (i.e., 36-48%) (Waters et al., 2013; Waters et al., 2015). However, two aspects of the current findings differ from results in our prior studies. Six-month follow-up outcomes seem slightly better in our previous study: In the present study 54% of the combined ITT sample (58% of completers) no longer met criteria for principal anxiety disorder at six-month follow-up, while in our previous study these were 60% and 75%, respectively. Second, significant declines on parent- and child-measures of anxiety and depression by six-month follow-up were found in the previous study but not in the present one. The correction for the high proportion of unreturned questionnaires at post-treatment and six-month follow-up (48%) by carrying data forward may have contributed to these cross-study differences, highlighting the need for alternative data collection methods when working with regional families (e.g., email or internet survey methods). 
In terms of diagnostic outcomes, one explanation for the lower outcome rates at six-months than in our previous study is that families in the present study may have felt less engaged and/or accountable for continued improvement given that follow-up assessments were conducted over the telephone compared to the requirement to return to the University for a face-to-face diagnostic assessment and laboratory session with an independent assessor in our previous study. Another explanation is that children living in regional communities have less opportunity to utilise the positive visual-search strategies once treatment is completed because their communities might provide fewer opportunities to engage in a wide range of stimulating and entertaining activities that are conducive to a positive search strategy (Beard et al., 2009). This might suggest that individual differences in finding and focusing attention on positive and calm targets and consolidation of the search strategies that promote flexible deployment of attention (i.e., ‘use both options’) and persistence even if the circumstances are challenging (i.e., ‘never give up’) might be particularly important for children living in regional communities. In partial support, we found that children who had more verbalizations of adaptive attentional strategies (i.e., look for good, look for calm, use both options, never give up) during training showed greater benefit from treatment; and so may be more resilient to the challenges their communities place on focusing on the positives beyond treatment. As both the present study and Waters et al. (2015) found strong links between verbalization of treatment-related strategies and treatment outcomes, it would be valuable in future research with larger samples to examine associations between patterns of attention deployment to positive and calm non-threat stimuli (as well as negative stimuli), the consolidation of these explicit search strategies, and clinical outcomes. 

Also in line with our previous study, children’s treatment ratings were high and did not decline significantly over the course of treatment (ratings averaging between 5 and 7 out of a maximum rating of 8 i.e., in the ‘a lot’ range) with one exception. Children in the waitlist but not the active condition reported less enjoyment of the program by the end compared to the start of treatment and in comparison to children in the active condition at the end of treatment. We did not observe this effect of the wait period in Waters et al. (2015) and it is unclear what might influence enjoyment levels of children in the WLC condition only.  Replication is needed before firm conclusions can be made.

Drop-out rates from the study were similar to prior ABMT studies including our previous one (range = 6 to 33%) (Waters et al., 2015), and these did not occur during active treatment. Notably, all of the children who did drop-out came from single-parent/de facto families. This might highlight a barrier to the use of home-based, computer-delivered treatments in regional communities in which a greater burden is placed upon the parent to maintain treatment compliance. However, this is not unique to visual-search ABMT and could be circumvented through the provision of greater parental support during the early stages of treatment such as a therapist-initiated telephone call or a text message to remind parents when children’s sessions are scheduled. Similar strategies might also enhance the return rate of questionnaire measures.
 
The present study had other limitations. The sample size was small, and studies with larger samples are required to examine predictors and moderators of change. The present study did not include measures of attention bias for threat or positive stimuli and therefore does not elucidate the potential underlying attentional mechanisms that change with treatment. It will be important that such measures be included in future investigations to determine the extent to which the intervention increases attention to positive stimuli and/or alters attention to threat stimuli. The lack of an active control condition is also a limitation of the present study and, together with a measure of threat attention bias, this will be an important next step in testing the efficacy of visual-search ABMT towards positive stimuli. Future research would also benefit from examining outcomes of this visual-search treatment with and without the additional strategies to increase participant learning, memory consolidation and treatment engagement. Studies that compare visual-search ABMT towards positive stimuli with variants of CBT will also be useful. Finally, there were stronger intervention effects on clinician-rated outcomes and parent-reported change in broad internalizing behaviour problems (CBCL) than on the specific anxiety and depression symptom measures (SCAS; SMFQ). Perhaps parents were better able to identify change in broad-based behavioural patterns rather than symptoms at post-treatment. This indicates that it is useful for further research to include a broad problem-based measure of varied manifestations of emotional dysfunction (such as the CBCL internalising scale, which includes anxiety, depression, social withdrawal and somatic problems), as well as more specific symptom measures. 
In summary, this study showed that visual-search ABMT towards positive stimuli augmented with learning and memory consolidation strategies reduced clinical measures of anxiety compared to a waitlist control condition among children living in regional communities for whom treatment services may be limited. Children who engaged in more verbalization of treatment-related catch-phrases during treatment had stronger clinical improvements. This study encourages a larger trial of visual-search ABMT in reducing anxiety disorders in anxious youth living in regional and remote communities.
Footnote

1 Preliminary analyses with parent marital status included revealed no significant effects in any analyses and were not reported further. 
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Table 1: Socio-demographic and diagnostic information

	Measure
	ATP
	WLC

	
	(N = 22)
	(N = 19)

	Gender (M:F)
	9:13
	9:10

	Age (Y:M)
	9.1 (1.9)
	9.6 (1.4)

	% Born Australia
	100
	85

	% Parents Married *
	86
	57

	Parent socio-economic status:
	
	

	      Mother

      Father 
	4.01 (0.8)

4.40 (1.2)
	4.14 (1.0)

4.42 (0.9)


a Occupational prestige rated using Daniel Prestige Scale (1983): 0 high – 7 low occupational prestige.

* indicates significant difference.
Table 2: Diagnostic, symptom and attention bias measures at pre- and post-treatment as a function of condition and at six-month follow-up after all participants in both conditions completed treatment 
	Measure
	  Pre-treatment
	
	  Post-treatment
	
	Six-month Follow-up

	
	ATP
N=22
	WLC

N=19
	Combined

N=41
	ATP
N=22
	WLC

N=19
	Combined

N=41
	Combined

N=41

	% (N) Princ Diag Free
	-
	-
	-
	50 (11)
	10 (2)
	-
	54 (22)

	% (N) Free All Diag
	-
	-
	-
	36 (8)
	0 (19)
	-
	39 (16)

	Princ Diag CSR (0-8)
	
	
	
	
	
	
	

	   M
	5.82
	5.95
	5.88
	3.23
	4.89
	4.00
	3.10

	   SD
	1.00
	1.22
	1.08
	2.09
	1.66
	2.06
	2.21

	Number of Diagnoses
	
	
	
	
	
	
	

	   M
	3.68
	4.63
	4.12
	1.63
	3.42
	2.46
	1.59

	   SD
	2.57
	2.19
	2.42
	1.94
	1.71
	2.03
	0.29

	SCAS-C Anxiety
	
	
	
	
	
	
	

	   M
	35.64
	34.53
	35.12
	27.45
	25.52
	26.89
	23.98

	   SD
	19.44
	15.33
	17.46
	16.20
	17.52
	15.00
	16.74

	SCAS-P Anxiety
	
	
	
	
	
	
	

	   M
	28.91
	31.26
	30.00
	21.27
	25.58
	23.27
	23.51

	   SD
	15.29
	14.88
	14.95
	11.23
	9.51
	10.56
	11.56

	SMFQ-C Depression
	
	
	
	
	
	
	

	   M
	8.32
	6.26
	7.37
	5.18
	5.11
	5.15
	4.27

	   SD
	7.14
	4.78
	6.18
	5.70
	4.77
	5.22
	4.90

	SMFQ-P Depression
	
	
	
	
	
	
	

	   M
	6.23
	6.05
	6.15
	4.14
	5.84
	4.93
	1.95

	   SD
	5.62
	4.86
	5.22
	4.25
	4.93
	4.60
	2.75

	CBCL-Intern T *
   M

   SD
	67.50
9.93
	65.94
7.18
	66.76
8.66
	58.65

10.86
	63.63

7.00


	60.87
9.41

	56.81
11.05

	CBCL-Extern T

   M

   SD
	53.20
9.82
	54.89
10.26
	54.00
9.93
	48.10
10.92
	51.39
11.27
	49.66
11.06
	47.03
11.41

	CGAS (0-100)
	
	
	
	
	
	
	

	   M
	57.89
	54.69
	56.43
	 69.74
	57.81
	64.29
	72.35

	   SD
	7.70
	6.95
	 7.43
	  9.50
	  5.76
	9.94
	10.46

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	


Note. SCAS-P and SCAS-C = Spence Children’s Anxiety Scale, Parent Version and Child Version; SMFQ-P and SMFQ-C = Short Mood and Feelings Questionnaire, Parent Version and Child Version; CBCL Internalising T and Externalising T = Child Behavior Checklist Internalising T score and Externalising T score; CGAS = Children’s Global Assessment Scale

* indicates significant time x condition interaction.  

Table 3: 
Descriptive information for child program ratings averaged across the first and the last two treatment sessions. 

	Sessions


	Enthusiastic

ATP
Mean

(SD)


	WLC

Mean

(SD)


	Concentrate

ATP
Mean

(SD)


	WLC

Mean (SD)


	Enjoyed*
ATP
Mean

(SD)
	WLC

Mean

(SD)
	Helping

ATP
Mean

(SD)
	WLC

Mean

(SD)

	First Two
	5.89
(2.35)
	5.68
(2.15)
	5.55
(1.53)
	5.81
(1.45)
	5.07
(2.57)
	4.81
(2.65)
	5.95
(1.89)
	6.60
(1.48)

	
	
	
	
	
	
	
	
	

	Last Two
	6.23
(2.81)
	5.50
(2.63)
	6.34
(1.62)
	6.00
(1.71)
	5.81
(2.55)
	3.50
(2.91)
	6.78
(1.66)
	6.72
(2.48)


Note: Child ratings based on data from the total sample of 38 children who completed treatment (n = 22 in ATP and n = 16 in WLC).
* indicates significant session x condition interaction.  
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Figure 1: Flow diagram of participants through the study








