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Acceptability and Co-Development of an Online Cognitive
Bias Modification Intervention for Emerging Adults With
Hazardous Alcohol Use and Social Anxiety: AMixed

Methods Study

Katrina Prior , Elske Salemink , Reinout W.Wiers , Bethany A. Teachman,
Monique Piggott, Nicola C. Newton , Maree Teesson , Andrew J. Baillie ,

Samuel Campbell, and Lexine A. Stapinski

Background: Approach bias modification (ApBM) and interpretation bias modification (IBM) are
two promising adjunct treatments for alcohol use and social anxiety, respectively. However, the accept-
ability of combining ApBM and IBM into one program for people who experience both of these disor-
ders is unknown. The present study describes the codevelopment of a new, hybrid ApBM + IBM
program and provides insight into the perceptions of acceptability from service providers and emerging
adults.

Methods: Service providers (n = 14) and emerging adults aged 18 to 25 years with lived experience
of hazardous alcohol use and heightened social anxiety (n = 15) were recruited via online advertise-
ments and through existing networks. All participants were shown a beta version of the program and
asked to complete qualitative and quantitative questions to ascertain feedback on the program’s accept-
ability and suggestions for improvement.

Results: Themes emerged relating to the ApBM + IBM program’s quality and usefulness, appro-
priateness, motivation and engagement, and potential clinical value. The program was well received
and deemed acceptable for the target age group. It was rated particularly highly with regard to the over-
all quality and ease of use. Emerging adults had fewer suggestions for how the intervention might be
revised; however, there were suggestions from both groups regarding the need for a compelling ratio-
nale at the outset of treatment and a suggestion to include a motivational interviewing and psychoedu-
cational-based module prior to the first training session, to increase user buy-in and engagement.

Conclusions: The current findings reflect positively on the acceptability of a hybrid ApBM + IBM
for emerging adults with co-occurring hazardous alcohol use and social anxiety. Service providers and
emerging adults identified a number of ways to improve the design and implementation of the program,
which will likely improve adherence to, and outcomes of, the intervention when added as an adjunct to
treatment as usual.

Key Words: Alcohol, Anxiety, Cognitive Bias Modification, Internet Intervention, Young People.

ALCOHOL USE AND anxiety disorders are two of the
most prevalent and debilitating psychiatric conditions

experienced worldwide, affecting up to 1 in 6 people and 1 in
4 in their lifetime, respectively (Kessler et al., 2005). When
alcohol use and anxiety disorders co-occur, there are ongoing
interactions between the disorders that may maintain or
exacerbate each other in a vicious perpetuating cycle (Baillie
et al., 2010; Stewart and Conrod, 2008). This complex, mutu-
ally exacerbating relationship commonly leads to greater
severity and impairment, as well as a poorer response to
treatment than for either disorder in isolation (Farris et al.,
2012; McEvoy and Shand, 2008).
Arguably, one of the greatest challenges for treating alco-

hol use and anxiety disorders are the high rates of relapse.
For instance, up to 60% of people treated for an alcohol use
disorder relapse to heavy drinking within a year following
treatment (National Institute on Drug Abuse, 2009), and
these rates are even higher for people with co-occurring
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anxiety (Kushner et al., 2005). Recent evidence suggests that
high relapse rates may in part be attributable to the effects
that implicit or automatically activated cognitive processes
have on anxious thoughts and the tendency to drink; factors
not adequately addressed in current treatments. For
instance, some problem drinkers exhibit an “approach bias,”
where they are drawn to approach alcohol rather than avoid
it (Braunstein et al., 2016; Wiers et al., 2009). This approach
bias has been implicated in the development of heavy drink-
ing, has been shown to predict future alcohol use among
adults with an alcohol use disorder (Braunstein et al., 2016),
and has been associated with relapse to alcohol after receiv-
ing treatment for alcohol dependence (Schlauch et al., 2012).
People with anxiety, on the other hand, commonly exhibit an
“interpretation bias,” which is a tendency to automatically
interpret ambiguous information in a negative manner (e.g.,
that a yawn from a conversation partner indicates boredom;
Amir et al., 2005; Murphy et al., 2007). Interpretation biases
have been shown to contribute to the development of anxiety
symptoms and disorders, as well as to the maintenance and
severity of these conditions (Beard, 2011; Muris et al., 2008).
These implicit biases, which are measured indirectly, can be
triggered very quickly and are often below the threshold of
conscious awareness. As people are often not fully aware that
they are being influenced by them, they are difficult to over-
ride through conscious effort.

In recent years, new innovative training procedures,
known as cognitive bias modification (CBM), have been
developed to tackle these implicit processes. CBM has been
proposed as a complementary treatment approach that can
effectively work side-by-side with cognitive behavioral ther-
apy (CBT) and other psychotherapies, by targeting different
aspects of negative thinking and responding. Alongside
working to reduce negative thinking styles and behavioral
responses in a conscious, deliberate, and explicit way during
CBT, CBM can help reduce these processes at a subcon-
scious, habitual, and implicit level (via repeated practice on a
cognitive task), which may further aid the effectiveness of
treatment (Baert et al., 2011; Bowler et al., 2012; White et al.,
2017). While CBM’s efficacy among nonclinical samples is
inconsistent (Boffo et al., 2019; Cristea et al., 2015; Wiers
et al., 2018), there are particularly promising findings in clini-
cal contexts as clients are motivated to change their thoughts
and behavior (Wiers et al., 2018).

There are a wide variety of implicit biases seen across a
range of disorders. One of the most common types of CBM
programs for alcohol use disorders is approach bias modifi-
cation (ApBM). ApBM seeks to train an action tendency to
avoid alcohol, by repeatedly pushing away images of alcohol
shown on a computer screen. Although the evidence for the
efficacy of ApBM for nonclinical samples is inconclusive
(Boffo et al., 2019; Cristea et al., 2015; Wiers et al., 2018),
several randomized controlled trials (RCT) have provided
evidence in support of the efficacy of ApBM when delivered
to clinical samples in conjunction with standard treatments
(Wiers et al., 2011; Eberl et al., 2013; Manning et al., 2016;

Rinck et al., 2018, for reviews see: Kakoschke et al., 2017,
Wiers et al., 2018, Batschelet et al., 2020). The first RCT con-
ducted in Germany found that provision of 4 ApBM sessions
to alcohol-dependent adults (preceding inpatient alcohol use
treatment) resulted in lower alcohol consumption and 13%
reduced relapse rates 1 year after treatment discharge, com-
pared with patients who received no training or sham pla-
cebo training (in addition to inpatient treatment; Wiers et al.,
2011). These findings were later replicated by Eberl and col-
leagues (2013), who found that inpatients who received 12
sessions of ApBM plus treatment as usual (primarily absti-
nence-oriented CBT) experienced 9% lower relapse 1 year
following treatment, relative to those who received treatment
as usual only. Change in alcohol approach biases was found
to mediate the change in relapse rates, and a stronger
approach bias at baseline moderated ApBM effects. A fur-
ther 2 RCTs have since demonstrated equivalent clinical
improvements among patients receiving ApBM as an
adjunct treatment for alcohol use disorders, in comparison
with patients who did not receive ApBM or received a pla-
cebo control version or no training, with 6.7 to 21.4%
reduced relapse rates (Manning et al., 2016; Rinck et al.,
2018). Recent research has also shown that ApBM can effec-
tively be delivered via the Internet; however, as motivation
to change drinking behavior appears to be a prerequisite for
ApBM to be effective (Wiers et al., 2018), the technique is
most likely to be effective when delivered alongside standard
treatments, rather than as a stand-alone intervention (Wiers
et al., 2015).

Over the past two decades, there has also been growing
interest in interpretation bias modification (IBM) for amelio-
rating anxiety symptoms, particularly social anxiety. IBM
directly targets negative interpretation biases by repeatedly
presenting individuals with emotionally ambiguous social
scenarios and training respondents to disambiguate the sce-
narios in a positive/neutral (vs. threatening) way (Mathews
and Mackintosh, 2000). A recent review of meta-analyses on
CBM training paradigms showed that single- or multi-ses-
sion IBM can successfully modify negative interpretations of
ambiguity (Jones and Sharpe, 2017), which can lead to a sub-
sequent shift in social anxiety levels (Bowler et al., 2012;
Murphy et al., 2007; Salemink et al., 2009). Further support
for the efficacy of IBM in reducing anxiety symptoms com-
pared to a waitlist or sham control training condition has
since been provided in a systematic review and network
meta-analysis (Fodor et al., 2020). While the effect on social
anxiety symptoms has not always been greater than control
conditions, a greater number of training sessions and instruc-
tions for participants to imagine themselves in the social sce-
narios have been shown to produce larger effects on social
anxiety disorder symptoms (Menne-Lothmann et al., 2014).
IBM has also been shown to be equally effective in reducing
social anxiety as computerized CBT among highly anxious
individuals (Bowler et al., 2012).

Unlike research on ApBM, relatively few studies have
tested the clinical utility of IBM in reducing social anxiety
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among clinical samples (Amir and Taylor, 2012; Brettschnei-
der et al., 2015; Brosan et al., 2011; Salemink and Wiers,
2014). Notably, Amir and Taylor (2012) examined the
impact of 12 sessions of IBM among clients with generalized
social anxiety disorder. IBM training was associated with sig-
nificantly greater reductions in negative interpretations of
ambiguous scenarios, social anxiety symptoms, and rates of
social anxiety disorder diagnosis from pre- to postassess-
ment, as well as significant decreases in clinician-rated social
anxiety symptoms, relative to a sham control training condi-
tion. Effects on social anxiety were maintained at 3-month
follow-up, and changes in negative interpretation were
shown to mediate the relationship between training group
and improvement in social anxiety symptoms. Similarly,
Brosnan and colleagues (2011) found that a 4-session pro-
gram that combined IBM with CBM for attentional biases
led to reductions in both cognitive biases and state and trait
anxiety among a diagnosed, clinical sample of individuals
with social/generalized anxiety disorder. However, unlike
Amir and Taylor (2012), no mediational analyses were con-
ducted to determine whether change in cognitive biases medi-
ated the relationship between IBM + CBM training and
change in state and trait anxiety (Brosan et al., 2011). Several
studies among clinical samples in Europe have additionally
shown that Internet-delivered IBM training sessions can sig-
nificantly shift interpretations from negative to positive
(Brettschneider et al., 2015; Salemink et al., 2014), with some
showing clinically significant improvement in social anxiety
symptoms (e.g., 48% of participants no longer met criteria
for social anxiety disorder after 8 IBM sessions; Brettschnei-
der et al., 2015) and others finding equivalent reductions in
anxiety, depression, and subjective distress between an active
IBM and control groups (Salemink andWiers, 2014).
Taken together, these results suggest that both types of

CBM show promising effects on cognitive biases and social
anxiety/alcohol symptoms among clinical samples. To-date
however, ApBM and IBM have largely been examined sepa-
rately. A promising avenue that has not been explored is the
potential of combining these effective cognitive re-training
protocols to optimize standard treatments among comorbid
samples. Given the feed-forward cycle between alcohol use
and anxiety, whereby each disorder fuels and impedes recov-
ery from the other (Baillie et al., 2010; Stewart and Conrod,
2008), it is possible that combining these programs will have
multiplicative effects on treatment outcomes.
Furthermore, most studies examining the efficacy of

ApBM and IBM in clinical populations have done so among
adults. Although emerging adulthood, commonly referred to
as the developmental period between 18 and 25 years
(Arnett, 2000), is a critical period of increased vulnerability
for the onset of both alcohol use and anxiety disorders (de
Lijster et al., 2017; Degenhardt et al., 2016; Kessler et al.,
2005; Teesson et al., 2010), there is an absence of research
examining whether these training paradigms can be equally
efficacious when delivered to treatment-seeking emerging
adults. Use of a hybrid ApBM + IBM intervention may

interrupt the vicious cycle between alcohol use and anxiety,
and prevent the development of chronic and entrenched dis-
order-level problems in adulthood.
Finally, numerous studies have shown that existing CBM

programs are generally deemed acceptable and feasible add-
on treatments by clients and clinicians alike (Beard et al.,
2012; Leung et al., 2019; Rozenman et al., 2011). IBM stud-
ies in particular have been reported as acceptable with regard
to their perceived helpfulness, personal relevance, user-
friendliness, credibility, ease of use, simplicity, and esthetic
appearance (Beard, 2011; Beard et al., 2020; Beard et al.,
2019). Despite this, CBM programs are not without their cri-
tiques. Some end-users have criticized the duration of the
training, the content of training stimuli, and lack of cus-
tomized features, for instance (Beard et al., 2020). Addition-
ally, current CBM protocols require repeated repetitions on
cognitive tasks and have low face validity compared to other
treatments. As such, attrition can be high and tasks are
sometimes considered “boring” in nature (Brosan et al.,
2011). It is important to overcome these challenges regarding
adherence and engagement, as attitudes toward a treatment
can fundamentally improve adherence to, and outcomes of,
an intervention (Koffel et al., 2018). This points to the need
to assess attitudes toward this new treatment, and to apply a
user-centered design process to collaboratively develop CBM
programs that may better meet user needs, especially for
complex groups like those experiencing co-occurring alcohol
use and social anxiety problems.

The Current Study

The current study reports on the acceptability and co-de-
velopment of the Re-Train Your Brain intervention; an evi-
dence-based, age-appropriate hybrid ApBM + IBM
program for emerging adults with co-occurring hazardous
alcohol use and social anxiety. A beta version of the program
was created in order to gain feedback and suggestions for
improvement.

Aims

1. To evaluate the acceptability of a beta version of the Re-
Train Your Brain intervention by service providers and
emerging adults with co-occurring hazardous alcohol use
and social anxiety.

2. To develop and refine a full Re-Train Your Brain pro-
gram, using feedback from these two key groups.

MATERIAL ANDMETHODS

Program Development

The Re-Train Your Brain program is Internet-delivered for con-
venience and flexibility, and will be provided alongside face-to-face
treatment. A co-development process with service providers and
emerging adults who currently experience hazardous alcohol use
and social anxiety was undertaken to ensure the content and design

COGNITIVE BIASMODIFICATION FOR ANXIETY & ALCOHOL 2285



of a fully developed program is deemed relevant, acceptable, and
maximizes engagement of emerging adults with this comorbidity.

Alcohol ApBM Component. ApBM is used to reduce maladap-
tive alcohol approach behaviors and increase alcohol avoidance
behaviors in response to alcohol-related stimuli (Wiers et al., 2009).
Participants are instructed to pull or push a computer mouse toward
or away from their body in response to an irrelevant feature of
images (i.e., the orientation as portrait or landscape) shown on a
computer screen, while ignoring the picture content. Two categories
of pictures are used: alcoholic and nonalcoholic beverages. Contin-
gent upon a pull or push movement, the picture zooms in (becomes
larger on the screen to generate the subjective experience of moving
toward the images’ content, i.e., an approach behavior) or zooms
out (becomes smaller on the screen to give a sense of avoidance
behavior). An incorrect response is followed with error feedback (a
red “X” on the screen). All alcoholic drink images are presented in
the format aligned with training avoidance (e.g., landscape, push),
while nonalcohol images are trained with approach (e.g., portrait,
pull). Format movement assignments are counterbalanced. To
familiarize participants with the task requirements, they are asked
to complete a brief practice round involving empty rectangular
frames in landscape or portrait format. The ApBM training proce-
dures used in the beta version were based on existing effective pro-
grams (Wiers et al., 2011; Wiers et al., 2009), with adapted stimuli
that were likely to be relevant and salient to Australian emerging
adults (Onie et al., 2020). Six empty frames were used for the prac-
tice and 10 alcoholic and 10 nonalcoholic images that were matched
for color and shape were shown for the training.

Anxiety IBM Program Component. IBM seeks to reduce nega-
tive threat interpretations that are commonly associated with social
anxiety. Participants are trained to resolve ambiguous social scenar-
ios with either positive or neutral outcomes, through completion of
a word fragment (Mathews and Mackintosh, 2000). Each scenario
consists of 3 lines that are ambiguous in terms of valence or emo-
tional interpretation. Participants are instructed to imagine/visualize
themselves in each situation described. One word of the story is pre-
sented as a word fragment and disambiguates the story in a positive
or neutral way. Participants are asked to complete the fragment as
quickly as possible by pressing the spacebar when they know what
the word is, and then to press the key corresponding to the missing
letter. Reaction times are recorded. After this, a comprehension
question appears. Participants answer the question by pressing “Y”
(yes) and “N” (no) on their keyboard. They subsequently receive
feedback (correct/wrong answer) to reinforce the interpretation
imposed by the word fragment. An example scenario is provided in
Fig. 1:

For the beta version, social scenarios were translated versions
of those used in previous research (Mathews and Mackintosh,
2000; Salemink et al., 2014; Salemink et al., 2009), adapted to be
made more suitable for the developmental context of the study’s
target age range (18 to 25 years; e.g., changing a scenario that
suggested a person had children) and the Australian context (e.g.,
changing the season at Christmas time from winter to summer).
Scenarios were translated through a two-part process; initially,
Google Translate+ was used to translate scenarios from Dutch
into English, and then, scenarios were subsequently reviewed and
edited by two native English speakers (KP and MP) to improve
English phrasing while maintaining the intent, style, and neutral
tone of the scenarios. Participants were provided 6 scenarios to
complete.

Recruitment and Procedure

Ethics Approval. Ethical approval was granted by the Univer-
sity of Sydney’s Human Research Ethics Committee (#2019/566).

Phase 1: Service Providers. Service providers with experience
treating emerging adults with alcohol use and anxiety disorders were
recruited via personalized email invitations. Interested individuals
provided consent, reviewed the beta program, and completed a
baseline survey. Service providers were included if they: (i) provide
alcohol or mental health treatment for emerging adults, (ii) had at
least 6 months of work experience, (iii) were literate in English, (iv)
had access to the Internet via a mouse-operable computer (i.e., a
laptop or desktop but not a smartphone/tablet), and (v) had capac-
ity to participate. Reimbursement with an AUD$50 e-voucher was
provided.

Phase 2: Emerging Adults. Feedback was also provided by Aus-
tralians aged 18 to 25 years who reported social anxiety symptoms
and hazardous alcohol consumption and were currently receiving
treatment for anxiety and/or alcohol use. Participants were recruited
via paid online advertisements and posts on Facebook and Twitter.
All advertisements directed emerging adults to the study website.
After providing consent, interested participants completed an eligi-
bility survey. Inclusion criteria required participants to be: (i) Aus-
tralians aged 18 to 25 years, (ii) currently reporting hazardous or
harmful levels of alcohol use (AUDIT ≥ 8; Babor et al., 2001), (iii)
experiencing at least mild symptoms of social anxiety (Social Inter-
action Anxiety Scale [SIAS-6] ≥7 or Social Phobia Scale [SPS-6] ≥2;
Peters et al., 2012), (iv) currently receiving treatment from a mental
health professional for anxiety and/or alcohol use, to resemble the
end-users of the final program (as assessed by the following self-re-
port question “Are you currently seeing a mental health profes-
sional for anxiety or alcohol use?”), and (v) have access to the
Internet and a mouse-operable computer. Exclusion criteria
included: (i) inability to provide contact information and (ii) insuffi-
cient English literacy. Eligible participants received access to a beta
version of the program and an online baseline survey. Emerging
adults received an AUD$30 e-voucher for their time.

Measures

Sociodemographic Characteristics. All participants were asked
to provide information on their gender, and emerging adults were
additionally asked to specify their age, country of birth, education,
and employment status.

Acceptability. All participants were asked questions about the
perceived acceptability of the beta ApBM + IBM program,

Fig. 1. Example IBM scenario to illustrate the training procedures.
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measured on a 5-point Likert scale ranging from 0 “not at all” to 4
“very.” Items asked whether the program/tasks were user friendly,
simple to use, logical, easy to do, comprehensible, credible and of
good quality, motivating, engaging, enjoyable, utilized acceptable
online/computerized delivery, and whether material and language

was relevant, relatable, and age appropriate. In addition, service
providers were asked whether the program would be valuable and
potentially effective, a good supplement to treatment as usual, likely
to change cognitive biases/anxiety symptom/alcohol use, and
whether they would recommend the program to others. They were

Table 1. Summary of the Validated Scales Used in the Current Study

Measure Assessment purpose Scoring and interpretation Psychometric properties

Usability
System Usability Scale
(SUS; Brooke, 1996)

Program usability The SUS contains 10 items that are rated on
a 5-point Likert scale from 1 “strongly
disagree” to 5 “strongly agree.” A total score
is computed by summing item scores (0 to
4) and multiplying by 2.5, giving a range of 0
to 100. Higher values denote greater
usability and higher satisfaction with the
program. Cut-off scores using a “school
grade analogue” have recently been
suggested for interpreting the SUS (0 to
51.7 = F, 51.8 to 62.6 = D, 62.7 to
72.5 = C, 72.6 to 78.8 = B, and 78.9 to
100 = A), with a score over 68 being
considered above average (Sauro and
Lewis, 2012).

The SUS is reported to be a highly robust and
versatile tool with excellent psychometric
properties. The literature shows that the
internal reliability is high, with Cronbach’s
alphas at or > 0.9 (Bangor et al., 2008;
Lewis et al., 2015) and concurrent validity
with other measures of perceived and
objective usability (Lewis, 2018).

Alcohol use
Alcohol Use Disorders
Identification Test
(AUDIT; Babor et al.,
2001)

Hazardous alcohol use Total scores for the AUDIT range from 0 to
40, with cut-off scores of 8 to 15, 16 to 25,
and ≥ 26 indicating risky/hazardous alcohol
use, high risk/harmful use, and high risk/
possible dependency.

The AUDIT has demonstrated good validity
and reliability in the identification of harmful
use, abuse, and dependence of alcohol
among a wide range of patient populations,
in different countries and in diverse health
and community contexts, involving
adolescent, adult, and elderly samples (for a
systematic review, see deMeneses-Gaya
et al., 2009).

Timeline Follow-back
Procedure (TLFB;
Pedersen et al., 2012;
Rueger et al., 2012;
Sobell and Sobell, 1995).

Alcohol consumption and
frequency of binge
drinking (>5 standard
drinks per drinking day)

The TLFB is a drinking assessment method
that obtains participants’ retrospective
estimates of daily drinking over the past
month. The traditional TLFB involves a
structured face-to-face interview with the
use of a calendar to allow participants to
indicate the occasions when they drank
alcohol over this time period. Self-
administered, computer/Web-based
versions of the TLFB have also been
utilized.

The traditional TLFB has been shown to be
psychometrically sound across a range of
populations (see Sobell and Sobell, 1992 for
a review), including social drinkers and
persons with a diagnosis of alcohol abuse or
dependence. Computer/Web-based
versions of the TLFB demonstrate strong
psychometric properties that are
comparable to the traditional version
(Pedersen et al., 2012; Rueger et al., 2012).

Anxiety
Liebowitz Social Anxiety
Scale (LSAS; Liebowitz,
1987)

Symptoms of social
anxiety

The LSAS is an instrument that assesses
fear/anxiety and avoidance of specific social
situations (e.g., parties). Respondents are
asked to indicate howmuch they fear (0
“none” to 3 “severe”) and how often they
avoid (0 “none” to 3 “usually”) 24 social
situations that. Cut-off scores of ≥ 30
and ≥ 60 are indicative of social anxiety and
generalized social anxiety, respectively
(Mennin et al., 2002; Rytwinski et al., 2009).

The LSAS has been shown to be a reliable
and valid measures of social anxiety
(Rytwinski et al., 2009), and evidence
suggests the self-report version of the LSAS
compares well to the clinician-administered
version (Dos Santos et al., 2013; Fresco
et al., 2001)

Generalised Anxiety
Disorder scale (GAD-7;
Spitzer et al., 2006)

Symptoms of anxiety The 7-itemGAD is a screening tool and
severity indicator for GAD. The GAD-7 has
also been found to index symptoms across
multiple disorders, including GAD, panic,
and social anxiety disorder (Johnston et al.,
2014). Items are scored on a 4-point Likert
scale, ranging from 0 “not at all” to 3 “nearly
every day.” Total scores range from 0 to 21,
with scores of ≥ 5, ≥10, and ≥ 15
representing cut-off points for mild,
moderate, and severe anxiety, respectively
(Spitzer et al., 2006).

The GAD-7 has demonstrated good reliability
(internal and test–re-test) and construct
validity, with strong associations with other
established measures of anxiety as well as
diagnoses of GAD (Kroenke et al., 2007;
L€owe et al., 2008; Spitzer et al., 2006)
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also asked what anxiety-provoking scenarios would be relevant to
young Australians. Emerging adults were also asked their preferred
location to complete training sessions (i.e., home, office/clinic, no
preference), how many sessions they would be willing to complete,
and their preferred delivery format (i.e., each session containing a
50:50 ratio of ApBM:IBM, or alternating ApBM and IBM between
each session). To inform revisions, the survey also contained open-
ended questions on the most/least helpful and enjoyable features of
the program, any general comments, suggestions for making the
IBM scenarios more age appropriate/relevant/relatable, as well as
facilitators and barriers to participation. Emerging adults were also
asked what alcoholic and nonalcoholic beverages are commonly
consumed by young people. The usability of the program was also
assessed using the 10-item System Usability Scale (SUS; Brooke,
1996; Table 1).

Alcohol Use and Anxiety. Emerging adults were asked about
their alcohol use and anxiety symptoms (see Table 1). Hazardous
alcohol use was assessed through the 10-item Alcohol Use Disorders
Identification Test (AUDIT; Babor et al., 2001), while alcohol con-
sumption and frequency of binge drinking in the past month were
assessed through the Timeline Follow-back Procedure (TLFB; Ped-
ersen et al., 2012; Rueger et al., 2012; Sobell and Sobell, 1995).
Symptoms of social anxiety were assessed using the Liebowitz Social
Anxiety Scale (LSAS; Liebowitz, 1987), and symptoms of anxiety
more broadly were assessed by the 7-item Generalised Anxiety
Disorder scale (GAD-7; Spitzer et al., 2006).

Statistical Analysis

Descriptive analyses were performed on quantitative accept-
ability questions using IBM SPSS version 25. General inductive
analysis (Thomas, 2006) was carried out for qualitative accept-
ability questions, using NVivo software. The two coders of the
qualitative data (MP and KP) have no prior experience devel-
oping or trialing CBM interventions; however, KP was familiar
with existing CBM acceptability studies which placed her in a
better position to understand and discuss the content of partici-
pants’ feedback, but may also have led her to perceive partici-
pants’ responses less critically than someone independent to the
project. As such, MP, a researcher with little knowledge of
CBM interventions, assisted with coding. Specifically, KP and
MP reviewed feedback from participants in each phase and
identified text segments that related to the study objectives.
After discussion, data were coded independently by MP and
KP. A coding frame was developed, and categories were cre-
ated from the text segments. Coding categories were then sim-
plified and merged into overarching themes. The two coders
discussed any inconsistencies and reached consensus on the
major themes. Finally, a model was created that included the
most important themes and subthemes. Direct quotations from
the participants have been included to illustrate key themes and
subthemes.

RESULTS

Participants

Phase 1: Service Providers. Sixteen service providers met
inclusion criteria; however, 2 were excluded from analyses as
they did not complete questions on the acceptability of the
program, leaving a final sample of n = 14. The sample
included 8 clinical psychologists, 4 registered psychologists, 1
psychiatrist, and 1 social worker. The majority (n = 10) had
3 or more years’ experience, focused on the treatment of

anxiety disorders (n = 5), alcohol use disorders (n = 1), or
both disorders (n = 8).

Phase 2: Emerging Adults. Fifteen emerging adults
(66.7% female) agedM = 20.5 years (range = 18 to 25) were
eligible to participate. Characteristics of the sample are out-
lined in Table 2.

Acceptability

Four key themes emerged from the qualitative data with
regard to the acceptability of the program, which have been
used to present the quantitative and qualitative findings
below.

Quality and Usability. As evident in Fig. 2, the majority
of service providers (n > 10) found the program to be of high
quality and easy to use. Specifically, service providers rated
the program as “mostly” or “very” user friendly, simple to
complete, logical, easy to do, easy to comprehend, credible
and of good quality, and acceptable with regard to the
online/computerized delivery. The mean SUS score was
M = 68.4 (SD = 8.0) or a “C-grade,” indicating that while
the program is of acceptable quality (i.e., equivalent to the
average of 68), it could still benefit from improvements. Ease
of use of the program was a key theme brought up by almost
all service providers, with particular mention of the program
being quick, easy and straightforward (Table 3). No specific
suggestions were given to improve the usability of the pro-
gram. However, it was mentioned by several service provi-
ders that the program contained text-heavy instructions that
were difficult to understand, small and hard to read font, and
that some emerging adults with anxiety may experience diffi-
culties and have trouble concentrating due to time pressures
associated with the reaction time–based nature of the train-
ing (Table 3).

Emerging adults generally regarded the program as easy
and straightforward to complete (Fig. 2). It was deemed
“mostly” or “very” user friendly (n = 13), simple to complete
(n = 11), logical (n = 8), easy to do (n = 12), easy to com-
prehend (n = 14), of good quality (n = 10), and had accept-
able online delivery (n = 12). The mean SUS score was
M = 74.0 (SD = 14.5), indicating a “B-grade” (above aver-
age) rating of user experience. Similar to service providers,
ease of use was noted as one of the key attributes of the pro-
gram. Subthemes closely mirrored those of service providers
with respects to time pressures and complex task instructions
(Table 3).

Appropriateness. More than half of service providers
reported that the program was “mostly” or “very” appropri-
ate, with relevant and age appropriate stimuli (n = 8 and
n = 11, respectively) and relevant and relatable language for
the target age group (n = 12; Fig. 2). Service providers gen-
erally commended the appropriateness of IBM social scenar-
ios, particularly their age appropriateness (Table 3). There
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were, however, divergent opinions about how relevant and
relatable the scenarios were and whether the content should
be more work or study focused. Only minor suggestions for
revision were provided, including a recommendation that the
language be made more conversational, and targeting sce-
narios at emerging adults in the lower end of the 18- to 25-
year age range (Table 3). The top 5 responses regarding the
types of anxiety-provoking scenarios that could be used in
the IBM training included: going to parties, pubs or social
events (n = 11), speaking in public (n = 11), having a job
interview or starting a new job (n = 10), dating or starting a
romantic relationship (n = 7), and talking to or meeting
someone new (n = 5).
Emerging adults generally agreed that the program was

“mostly” or “very” relevant (n = 9), age appropriate
(n = 13) and contained relatable and appropriate language
(n = 13). Appropriateness was a key theme brought up by
all emerging adults. Corresponding with subthemes identi-
fied for service providers, there was evidence that the IBM
scenarios were age appropriate and reflected the real-life
experiences of some emerging adults (Table 3). However, to
improve the relevance and relatability of scenarios to a
broader range of participants, it was suggested that the

number of scenarios aimed at school-aged students (i.e.,
18 years) and scenarios that are unlikely to occur prior to
25 years of age, such as getting married, should be reduced.
All participants indicated that the 10 sample alcoholic bever-
age ApBM images (predominantly light spirits such as
vodka/gin, as well as beer, cider, and wine) were “mostly” or
“very” appropriate for their age group (n = 15). Confirming
the appropriateness of these images, the most frequently
reported alcohol beverage types consumed by people their
age were vodka (n = 15), beer (n = 13), cider (n = 10),
whisky (n = 7), wine (n = 6), and premixed drinks (n = 6).

Engagement and Motivation. Given the repetitive nature
of the training tasks, the program was not perceived to be
particularly exciting by service providers, with only a few
participants indicating that the tasks were “mostly” or
“very” engaging (n = 6), enjoyable (n = 6), and motivating
(n = 5; Fig. 2). While some qualitative comments reiterated
the quantitative data with respect to the design not being col-
orful or engaging compared to other online interventions,
other comments indicated that there were game-like elements
that may assist in treatment completion. When asked to spec-
ify the best methods to motivate clients to complete treat-
ment sessions, all service providers emphasized the
importance of financial reimbursement (for research pur-
poses), as well as email and SMS reminders to complete ses-
sions. Six service providers specified that encouragement
from their clinician would be useful, and 3 highlighted that
provision of a rationale for treatment would be necessary.
Several service providers highlighted that provision of the
program on a smartphone and including push notifications
may help with engagement, as well as SMS reminders for
training sessions. Given that “the skill being taught is not
obvious, and the practical application is not obvious,” sugges-
tions for improvement fairly consistently emphasized the
need to provide a rationale for the training and to explore
the client’s reasons for (and readiness to) make a change.
One service provider also suggested the program should
incorporate metaphors to justify the need for repeated train-
ing sessions (Table 3).
Emerging adults had a slightly more positive perception

regarding the appeal of the program, with at least half of
respondents reporting that they found the program
“mostly” or “very” motivating (n = 8), enjoyable (n = 10),
and engaging (n = 11). Comments indicated that they
enjoyed the interactive and game-like qualities, as well as
the combination of tasks. Several subthemes regarding
engagement matched the subthemes identified by service
providers; especially the need for an evidence-based ratio-
nale for the program to improve understanding of how the
training is intended to help reduce their symptoms.
Responses also highlighted the importance of financial
incentives to motivate participants to complete treatment
sessions as part of the research study (n = 11), as well as
SMS prompts and email reminders (n = 6). Clinician
encouragement was only mentioned by two emerging

Table 2. Sociodemographic, Alcohol Use, and Anxiety Characteristics of
Emerging Adults

Statistic
(n = 15)

Sociodemographics
Gender
Female, % (n) 66.7 (10)
Male, % (n) 26.7 (4)
Nonbinary, % (n) 6.7 (1)
Age (years),M (SD) 20.5 (2.6)
Australian born, % (n) 100 (15)
Highest level of education
Secondary school, % (n) 46.7 (7)
Bachelor’s degree or higher, % (n) 26.7 (4)
Trade certificate or apprenticeship, % (n) 13.3 (2)
“Other” tertiary diploma or certificate, % (n) 13.3 (2)

Employment/education
Employed full-time, % (n) 20.0 (3)
Employed part-time or casually, % (n) 46.7 (7)
Studying full-time, % (n) 33.3 (5)

Alcohol use
Number of standard drinks in past month,M (SD) 62.1 (24.5)
Number of binge drinkinga episodes in past month, M
(SD)

4.4 (1.8)

AUDIT score,M (SD) 18.8 (7.6)
AUDIT drinking categories
Risky or hazardous use, % (n) 33.3 (5)
High risk or harmful use, % (n) 46.7 (7)
High risk or possible dependency, % (n) 20.0 (3)

Anxiety
LSAS score,M (SD) 80.0 (30.8)
LSAS generalized social anxiety, % (n) 73.3 (11)
GAD score,M (SD) 12.7 (3.9)
GAD severity categories
Mild, % (n) 20.0 (3)
Moderate, % (n) 53.3 (8)
Severe, % (n) 26.7 (4)

a>5 standard drinks per drinking day.
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adults, and intrinsic motivation by one. Suggestions for
making the program an app or available on a mobile device
for convenience were mentioned by 2 participants. The
majority of participants said they would be motivated to
complete sessions at least once per week (n = 10), with
n = 6 willing to complete more than 2 per week. When
asked about their preferences for treatment setting, 10 par-
ticipants (66.7%) preferred the idea of completing sessions
at home, 3 (20.0%) preferred office/clinic delivery, and 2
(13.3%) had no preference. There was no consistent prefer-
ence for the most enjoyable and engaging way to deliver
the brain training sessions, with approximately half (n = 8;
53.3%) preferring a 50:50 split of ApBM and IBM within
each session, while the remaining half (n = 7; 46.7%) pre-
ferring sessions that alternated between ApBM and IBM.

Clinical Value. While most service providers indicated
that they would recommend the program to others (n = 10),
only half reported seeing the value and potential effectiveness
of the program (n = 8), and even fewer indicated that they
could see the potential of the program in altering cognitive
biases (n = 6), anxiety symptoms (n = 4), or alcohol use
(n = 1), and few thought it would be a valuable supplement
to treatment as usual (n = 3; Fig. 3). Contrary to these quan-
titative findings, a subtheme emerged which emphasized the
benefit that CBM training may add to treatment as usual. To
improve engagement, motivation, and clinical outcomes, 2
service providers suggested a psychoeducational and motiva-
tion enhancement-type session should be included at the out-
set of the program.

Emerging adults appeared to appreciate the clinical utility
of the program, reporting that the program would be
“mostly” or “very” useful in reducing symptoms of anxiety
and/or alcohol use (n = 9), useful in helping them practice
what they learn in treatment as usual (n = 9), and would be
valuable and potentially effective (n = 10) as an adjunct
treatment.

Program Development and Refinement

Key themes and subthemes that emerged are shown in
Fig. 4, and a summary of revisions made to the program that
map onto these themes and subthemes are provided in
Table 3. To improve the perceived quality and ease of use,
task instructions were simplified, font size was increased, and
reassurance was provided that the tasks can be difficult to
complete in the beginning but will likely get easier with
repeated practice. Several changes were made to the program
content to make it more appropriate, particularly the IBM
scenarios, including the use of more colloquial language,
replacement of terminology that was not deemed age appro-
priate, and integration of a broader range of anxiety-provok-
ing situations faced by diverse groups. To enhance
engagement and motivation, several service providers and
one emerging adult indicated a need to incorporate a ratio-
nale for treatment at the outset of the program and a need to
enhance intrinsic motivation for change. This was addressed
by including a motivational interviewing and psychoeduca-
tional-based module at the outset of training. Other revisions
included adding color to the program, SMS and email notifi-
cations, and adding a “muscle metaphor” within the treat-
ment rationale and SMS/email reminders to emphasize the
importance of completing multiple, repeated training ses-
sions (i.e., just like building a muscle, training the brain
requires regular, repeated exercise to make it stronger).

DISCUSSION

The present study describes the development process for
an Internet-delivered, hybrid ApBM + IBM program (“Re-
Train Your Brain”) for emerging adults with alcohol use
problems and social anxiety, to augment face-to-face treat-
ment. The primary aim was to assess the acceptability of a
beta version of the Re-Train Your Brain program based on
feedback from service providers and emerging adults with

Fig. 2. Acceptability of theRe-Train Your Brain ApBM + IBM intervention, rated as “mostly” or “very”.
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Table 3. Themes and Subthemes that Emerged Regarding the Acceptability of the Beta Program and Program Revisions Based on Feedback

Service provider comments
(n = 14)

Emerging adult comments
(n = 15) Program revisions

Ease of use
Quick and easy “[The program was] easy to use, relatively

quick”
“Easy. Maybe too simple”

Task instructions “. . . Reading a lot of text/instructions pre-
task.”

“The instructions prior to starting the task
are somewhat difficult to interpret”

Task instructions were simplified, and
imagery was added to help people
understand the tasks and get a sense of
the program interface.

Task time
pressures

“Young people who are very anxiousmay
have trouble concentrating under
pressure”

“I felt pressure in relation to time” Text was added to explain that
participants should try to complete the
task as quickly as possible and that it is
normal to find this a bit stressful. They
are advised to do their best and training
may get easier with repeated practice.

Font size “The font is quite small and hard to read” Font size was increased.
Appropriateness
Age-appropriate
scenarios

“Appropriate, no changes”
“I thought that the scenarios were relevant
and would work with this age group”.

“The scenarios are age-appropriate, as
most people my age are working and
studying”

Relevant and
relatable
scenarios

“Perhaps some of the scenarios may be
unfamiliar, but I think that most of my
clients could imagine themselves in a
similar sort of scenario”
“Perhaps more examples targeting
younger people would be useful”
“Some youth accessing our service may
not relate to the kind family member,
study, or stable family home aspects so
ensuring that there is a breadth of
examples can assist further with that”

“Some of them seemmore relevant in a
high school setting and almost all are
aimed at students”
“I am 18, so some of the scenarios
regarding wedding speeches, and
mother in laws, aren’t relevant for me,
however the student-based ones are
more relevant, so I think it just depends
on how old the participant is”
“Yes, they are [age-appropriate], but I
usually think less positively.”

Inclusion of social situations more relevant
to younger individuals, that are not
school or study-focused, for example,
going to the movies, the pool, or a picnic.
Inclusion of a range of scenarios to cover
a breath of social, financial, and family
situations.

Language “[The language seemed a bit formal (i.e.,
not conversational). I wondered if a more
casual, conversational style would be
useful”
“’Lecture’ could be ’class’. . .’anniversary
dinner’ could be ’party’“

“. . .excessive use of kind of robot
sounding words i.e., agreeable
>enjoyable (or just good?) preoccupied
>distracted”
“Some information was way too
exaggerated”

Language wasmade more informal and
conversational.
Words identified as not age appropriate
were replaced with vernacular with a
similar meaning.

Engagement andmotivation
General
engagement

“The design is not that engaging just
thinking how colourful/ engaging a lot of
online sites are for young people and
they are really used to things being
interactive.”
“Both [tasks were] engaging—good stuff!”

“I found it all engaging” More color incorporated into the design of
the program.

Game-like
features

“The game-like quality of the first task may
help participants engage with it”
“Bit more colour and animation might
help!”

“Interactive/game-like”
“[The program is] unique and has varied
tasks”

Mobile friendly “Would be good if it were an app or able to
be done on a smart phone.”

“If it wasmobile friendly and I could get a
push reminder so I could remember to
do onmy commute”

Making the intervention mobile friendly
was outside the scope for this project.

Financial
reimbursement

“Reimbursement for their time would be a
goodmotivator for session completion
(during research phase), or otherwise a
good rationale for how the sessions
could be of benefit to them (as part of
treatment)”

“For research purposes financial
reimbursement. For personal gain, self-
motivated”

SMS reminders “SMS reminders always help”
“Perhaps a prompt that they could use the
PC at library, TAFE etc would get them
thinking?”

“SMS reminders would help me to
remember”

SMS push notifications added to remind of
sessions, and that they may be
completed wherever is most convenient
for Internet access (e.g., home, clinic,
university/TAFE, library).

Clinician
encouragement

“Being encouraged by clinician would be
most important, after giving rationale for
how it could be of benefit, and after going
through motivational interviewing on
readiness for change.”

“Financial reimbursement or clinician
encouragement”

Continued.
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hazardous alcohol use and social anxiety, and then refine
(co-design) the intervention according to suggestions from
these two groups.

Principal Findings

The current study indicates that the Re-Train Your Brain
intervention is an acceptable treatment program and may

Table 3. (Continued)

Service provider comments
(n = 14)

Emerging adult comments
(n = 15) Program revisions

Rationale behind
the intervention

“more info needs to be given as to how the
task might help. Anxious people like
knowing what they’re doing to keep in
control”
“. . .convincing clients that this is a suitable
treatment given that there isn’t a lot of
face validity i.e., clients might struggle to
see the relevance of the task and how it
addresses their struggles”

“Don’t really understand how it’s meant to
help. . .Would be nice if science behind
it explained at the start”
“. . . understanding how the research
could help me manage my symptoms”

Inclusion of a rationale at the outset of
treatment for how the sessions could be
of benefit to participants.

Metaphors “The repetitive nature of the task would
likely discourage participation.. . .I could
imagine using metaphors (like practicing
a musical instrument or going to soccer
training before a big game) would be
useful”

Inclusion of a “muscle metaphor” into
SMS/email notifications and program
rationale, to remind clients of the
importance of completing multiple,
repeated training sessions (i.e., just like a
muscle, training the brain requires
regular, repeated exercise to make it
stronger). Also included research team
contact details to enable troubleshooting.

Motivation and
readiness for
change

“Understanding a client’s motivation for
wanting to change would also help to set
up the rationale”.
“Being encouraged by clinician would be
most important, after giving rationale for
how it could be of benefit, and after going
through motivational interviewing on
readiness for change.”

Inclusion of a psychoeducational/
motivational interviewing module prior to
CBM training to build intrinsic motivation
for change. This will assess readiness for
change, set training goals, and identify
reasons for making a change.

Clinical value
Adjunct
treatment

“The implicit nature of the task may nicely
compliment the explicit nature of TAU”.

Psychoeducation “. . .integrating psychoed into a therapy
session would be imperative, and
translating to practice in real life outside
session”

A psychoeducational/ motivational
interviewing module has been included
at the outset of the program.

Fig. 3. Clinical value of the Re-Train Your Brain ApBM + IBM intervention, rated as “mostly” or “very”.
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have potential utility for service providers and emerging
adults alike. Consistent with prior research on the acceptabil-
ity of CBM (Beard et al., 2019; Leung et al., 2019), responses
from both groups were generally positive, with most partici-
pants describing the beta intervention as easy to complete
and straightforward. Emerging adults rated the usability of
the program more positively than did the service providers,
with ratings equivalent to “B-grade” (M = 74.0) and “C-
grade” (M = 68.4), respectively. This is consistent with prior
research investigating the usability of online and app-based
interventions for mental health conditions using the SUS,
whereby user groups typically rate higher on the usability of
a program/app than researchers and clinicians (Fuller-Tysz-
kiewicz et al., 2018). This may be because end-users evaluate
the program in its own right (i.e., with regard to its function-
ality and technical attributes), while service providers rate its
functionality and technical attributes relative to what they
imagine could be provided to patients through in-person
care, and thereby find the program more difficult to use.
These usability ratings are equivalent to, if not greater than,
usability ratings of other technology-based interventions and
are above average scores (M ≥ 68; Fuller-Tyszkiewicz et al.,
2018; Kooistra et al., 2016), indicating that the program is of
acceptable quality.
The program was reported to contain appropriate lan-

guage and stimuli by most participants in both groups,
although it was recommended to use more conversational
and colloquial language in the IBM scenarios. Somewhat
conflicting feedback was provided with respects to the con-
tent of the IBM scenarios (e.g., whether content should be
study or work-focused), indicating some degree of relevance
to personal circumstances, rather than overall age-specific

concerns with the program content. Future iterations of the
program may benefit from implementing personalized con-
tent, relevant to each participant specifically, as has been
incorporated in recent app-based IBM programs (Beard
et al., 2020) and other cognitive bias assessment and modifi-
cation programs (Glashouwer et al., 2020; K€opetz et al.,
2017; McNally et al., 1994; Wiers et al., In Press). However,
although personalizing CBM to the individual has resulted
in positive feedback regarding stimuli relevance (Beard et al.,
2020), its impact on the efficacy of these training paradigms
is yet to be firmly established.
The dominant alcoholic beverage types consumed by our

sample of 18- to 25-year olds were vodka, beer, and cider. In
contrast to our findings, data from the 2016 Australian
National Drug Strategy Household Survey indicates that
among the Australian general population aged 14 years or
older, bottled wine was the most frequently consumed alco-
holic beverage type (34.5% among recent drinkers), while
cider was rarely consumed (4.5%; Australian Institute of
Health and Welfare, 2017). The current data build on extant
knowledge regarding emerging adult drink preferences and
were used to inform the stimuli included in the ApBM train-
ing to maximize the potential efficacy of the intervention.
Program engagement, enjoyment, and motivation to com-

plete the training sessions were a main concern raised by ser-
vice providers. While they perceived the program to be fairly
laborious and repetitive, this view was not shared by emerg-
ing adults. Rather, a large proportion of emerging adults said
they would engage with the program, suggesting it is a
worthwhile investment for future research. Given CBMs low
face validity, both groups expressed a desire to better under-
stand how CBM training works and how doing the training

Fig. 4. Key themes and subthemes that emerged regarding the acceptability of the beta Re-Train Your Brain ApBM + IBM program.
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may help reduce alcohol use and improve social anxiety. This
echoes the feedback provided in previous CBM acceptability
studies (Beard et al., 2012; Leung et al., 2019). Provision of a
compelling rationale at the outset of the program is impor-
tant for initial buy-in and setting expectations about the pur-
pose and nature of the intervention (e.g., computerized,
repetitive training; Beard and Peckham, 2020). This rationale
will likely enhance motivation to train, and thus may result
in increased adherence and lower attrition. In terms of pro-
gram delivery, emerging adults had a clear preference for
completing the program at home, presumably due to greater
flexibility in completing training at an inconvenient time and
location. This reiterates findings from previous studies
(Beard et al., 2011).

Trial repetition, boredom, and disengagement are serious
concerns for CBM training (Beard et al., 2011). As full gami-
fication of the program is beyond the scope of this study, it
was important to establish the most acceptable and engaging
format for delivering the brain training sessions (i.e., either
50:50 ApBM and IBM in each session, or alternating ApBM
and IBM between sessions). Although there was no consis-
tent preference for the program format, the majority of
emerging adults generally reported that they were willing to
complete 1 to 2 training sessions per week. This level of train-
ing in either ApBM or IBM is feasible to provide and has
been associated with significant improvements in alcohol use
and anxiety in extant literature, respectively (Amir and Tay-
lor, 2012; Beard and Amir, 2008; Beard et al., 2011; Eberl
et al., 2013; Eberl et al., 2014).

The potential clinical value of the program was reflected in
the qualitative feedback from both groups. Quantitative
responses from service providers indicated that the program
shows promise as an adjunct treatment; however, they had
reservations regarding the program’s potential effects on cog-
nitive biases, anxiety symptoms, and alcohol use. This may
have been partially the result of a lack of understanding of
the rationale for treatment. Emerging adults were more opti-
mistic about the program’s value and potential effectiveness.
Consistent with recent CBM programs, to increase clinical
utility of the intervention, a psychoeducational and motiva-
tional interviewing-based module was developed and will be
delivered prior to the first training session (Boffo et al., 2015;
Boffo et al., 2017). This module discusses the interrelation-
ship between alcohol use and anxiety, and aims to increase
intrinsic motivation for change and decrease ambivalence
about change. It will also inform participants about the exis-
tence of automatically activated processes and the impor-
tance of changing them.

Strengths and Limitations

Involving end-users in every stage of the research processes
helps ensure the relevance and usefulness of the research for
the community (Greenhalgh et al., 2016). Thus, co-designing
the Re-Train Your Brain program with emerging adults who
are “experts of their experiences” of alcohol use and anxiety

was critical to ensuring the program is age appropriate,
engaging and useful for their peers. Additionally, by actively
engaging, consulting, and collaborating with service provi-
ders, this study will help to ensure the program can be feasi-
bly implemented, is scalable, and is responsive to the needs
of service providers. The study was also conducted solely
online, providing participants a sense of anonymity and con-
fidentiality, and reducing the impact of bias that can result
from a researcher’s presence during data collection. How-
ever, it should be acknowledged that interviews would have
allowed more in-depth data collection and opportunities for
clarifying.

Conclusions drawn from the present study should, how-
ever, be viewed in light of the following limitations. First,
feedback was sought from a modest number of participants.
While relatively small in number, this sample size is in line
with those used in previous CBM acceptability studies
(Beard et al., 2012; Lisk et al., 2018) and the data collected
provides sufficient insight from key stakeholder groups for
refinement of the program. Given the intervention is targeted
at emerging adults with hazardous alcohol use and social
anxiety, the current results may not generalize to younger or
older populations with these concerns, or other disorders tar-
geted by CBM. Additionally, acceptability questions were
also not asked separately for ApBM and IBM, and the quali-
tative data analysis did not include any systematic checks of
interrater reliability for trustworthiness. Thus, it is unclear
whether one aspect of the hybrid program was more accept-
able than the other, and whether the themes derived are
trustworthy and reliable. In addition, the study does not con-
tain an evaluation of acceptability after participant feedback
was incorporated to ensure the changes met with their
approval. While this study focused on alcohol approach
biases and anxiety interpretation biases due to the relatively
strong evidence base for their modification in clinical samples
via CBM (see Fodor et al., 2020, regarding data on training
interpretations for anxiety), it would also be interesting to
test how intervening on the same cognitive processes across
disorders impacts outcomes (for instance, Chow et al., 2018
provided initial evidence that comorbid alcohol use and
social anxiety are strongly associated with comorbid inter-
pretation and expectancy biases). One could imagine syner-
gistic effects when interpretations, for example, are trained in
both the anxiety and alcohol domains, but one could also
imagine more generalizability when multiple cognitive pro-
cesses are targeted. This will be an intriguing area for future
research given interpretive biases are also evident in alcohol
use disorders (Salemink et al., 2019) and automatic avoid-
ance biases are also evident in anxiety disorders (Rinck et al.,
2013). Future research may benefit from addressing common
cognitive process across disorders in a combined CBM inter-
vention (see Wiers et al., In Press for a way to potentially
combine these elements). Finally, while beyond the scope of
this paper, future research should examine the feasibility and
acceptability of the intervention when delivered via different
treatment modalities such as smartphone apps.
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CONCLUSIONS AND IMPLICATIONS

Re-Train Your Brain is a hybrid ApBM + IBM training
program that combines efficacious CBM programs for alco-
hol use and social anxiety into one program to help emerging
adults who experience both of these conditions. Importantly,
the program can be self-administered, requires no specific
skills or knowledge, and can be effectively delivered online
(Wiers et al., 2015), thereby maximizing efficiency and scarce
resources, and creating great potential for easy and large-
scale dissemination. The program holds potential to enhance
clinical outcomes at a minimum cost in terms of time and
effort for both patients and service providers.
Given the positive comments regarding the program and

the revisions made based on feedback from service providers
and emerging adults, the Re-Train Your Brain program has
the potential to improve outcomes in those for whom stan-
dard treatments alone are not sufficient (Deady et al., 2013;
Kushner et al., 2005). The next step will be to conduct a pilot
trial to evaluate the program’s feasibility (i.e., compliance
and delivery) to ascertain whether further changes to the pro-
gram are required, followed by a larger randomized con-
trolled trial to evaluate the efficacy of the Re-Train Your
Brain program in reducing biases, alcohol use, and social
anxiety in emerging adults.
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