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Abstract

Background: Recent theoretical models emphasize the role of impulsive processes in a cohol addiction, which can be retrained
with computerized Cognitive Bias Modification (CBM) training. In this study, the focusis on action tendencies that are activated
relatively automatically.

Objective: The aim of the study isto examine the effectiveness of online CBM Alcohol Avoidance Training using an adapted
Approach-Avoidance Task as a supplement to treatment as usual (TAU) in an outpatient treatment setting.

Methods: The effectiveness of 8 online sessions of CBM Alcohol Avoidance Training added to TAU istested in a double-blind,
randomized controlled trial with pre- and postassessments, plus follow-up assessments after 3 and 6 months. Participants are
adult patients (age 18 years or over) currently following Web-based or face-to-face TAU to reduce or stop drinking. These patients
arerandomly assigned toaCBM Alcohol Avoidance or aplacebo training. The primary outcome measureisareduction in acohol
consumption. We hypothesize that TAU + CBM will result in up to a 13-percentage point incremental effect in the number of
patients reaching the safe drinking guidelines compared to TAU + placebo CBM. Secondary outcome measures include an
improvement in health status and a decrease in depression, anxiety, stress, and possible mediation by the change in approach
bias. Finaly, patients' adherence, acceptability, and credibility will be examined.

Results: Thetrial wasfunded in 2014 and is currently in the active participant recruitment phase (since May 2015). Enrolment
will be completed in 2019. First results are expected to be submitted for publication in 2020.

Conclusions: The main purpose of this study isto increase our knowledge about the added value of online Alcohol Avoidance
Training as a supplement to TAU in an outpatient treatment setting. If the added effectiveness of the training is proven, the next
step could be to incorporate the intervention into current treatment.

Trial Registration: Netherlands Trial Register NTR5087; http://www.trialregister.nl/trialreg/admin/rctview.asp?T C=5087
(Archived at WebCite http://www.webcitation.org/6wus4i 1tH)

(JMIR Res Protoc 2018;7(3):e55) doi: 10.2196/resprot.9287
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Introduction

Background

Alcohol misuseisakey public health concern and is associated
with a high burden of disease, which in turn contributes to
considerable economic costs for both individuals and society
[1]. Although addicted people are aware of the negative
consequences, most continue this self-destructive behavior. This
paradox can be explained by model sthat conceptualize addictive
behavior as a“dua process’: an imbalance between relatively
automatic processes and conscious/cognitive processes[2].

Recent research provides evidence that addictive behaviors are
partly guided by relatively automatic processes that occur
outside conscious control, making the individual respond
impulsively to cues associated with the addictive substance,
rather than displaying inhibitory control [3,4]. Multipleimplicit
cognitive biases have been shown to play a role in acohol
addiction, such as an attentional biasfor alcohol-related stimuli
[5], a memory bias for the automatic activation of
alcohol-related associations [ 6], and abiastoward automatically
activated action tendencies to approach acohal [7].

Cognitive behaviora therapy (CBT) is an evidence-based
treatment for a variety of disorders including acohol use
disorders. Various meta-analyses show a large effect size in
treatment outcomes of patientswith alcohol disorders compared
to no treatment and asmall but clinically significant effect when
compared to other active treatments [8,9]. Although effective,
CBT programs primarily target the reflective, voluntary system
and leave the automatic, impulsive system mostly unaffected
[10,11]. This suggests that treatment of alcohol use disorder
could beimproved by also focusing on those processes that are
primarily automatic. Over the past decade, aset of computerized
training programs have been devel oped with the aim of reducing
automatic biasesin information processing and thereby reducing
psychopathology. Collectively, these programs are termed
Cognitive Bias Maodification (CBM) training [12-15].
Alcohol-related CBM programs have been shown to be effective
in changing attentional bias[16-18], memory bias[19,20], and
approach bias [21-23], which in turn is often associated with
reductionsin drinking behavior or reduced relapseinto drinking
behavior.

The current study focuses on retraining the automatically
triggered behavioral tendency to approach alcohol, by using
online Alcohol Avoidance Training. In a preliminary test with
this CBM training among heavily drinking students, it was
shown to be successful in modifying the automatic action
tendencies and related memory associations, and students who
were successfully trained to avoid alcohol drank less alcohol
in ataste test directly after the training [22]. The first clinical
trials with German alcohol-dependent inpatients showed that
this training reversed the patients approach bias into an
avoidance hias for alcohol with generalization of the training
effects to other experimental tasks[21].

Moreimportantly, compared to patientsin the placebo condition,
patients in the training condition showed significantly less
relapse after ayear. A second study in the same clinic replicated

https://www.researchprotocol s.org/2018/3/e55/

Bratti-van der Werf et al

the main findings and showed that the effects on relapse were
mediated by change in approach bias[23]. While these studies
tested the added effect of CBM training on top of treatment as
usua (TAU), recent studies examined the effect of the training
as a stand-alone intervention and failed to observe positive
training effects [24,25].

Because TAU for alcohol use disorders often comprises of
outpatient treatment, it is relevant to study the added value of
CBM outside the clinical setting. Effectiveness of CBM in an
outpatient setting may be attenuated by a lower adherence as
compared to aninpatient setting. However, offering CBM online
at home seems to generate high adherence rates. Combining
Internet-based CBM with Internet-based CBT was found to be
an acceptable form of treatment delivery for patients with
depression, showing full adherence to the seven CBM sessions
by 81% of participants[26]. Similarly, Salemink and colleagues
showed an adherence rate of 85% among patientswith different
anxiety disorders, completing all 8 online training sessions (45
min each) in a period of 11 days[27]. Delivering CBM online
in an outpatient setting may even generate stronger effects than
inaclinical setting. Thereis preliminary evidence that training
in a relevant context improves the effectiveness of CBM
training. Kuckertz et al [28] showed improved resultsfor CBM
training in anxiety patients when patients were in a state
increased anxiety while undergoing the CBM training. In case
of alcohol addiction, training in a relevant, real-life context
might lead to better results.

We, therefore, are interested in whether the positive added
effects found in clinical inpatient samples [21] with the CBM
training on local desktop computersin the clinic is possible to
reproduce when the CBM isadministered onlinein an outpatient
sample.

Aims and Hypotheses

The aim of the current study is to investigate the effectiveness
of online CBM Alcohol Avoidance Training as an adjunct to
TAU in an outpatient treatment setting. Patients receive eight
sessions of either the active or placebo version of the CBM
Alcohol Avoidance Training during their TAU. The primary
goal is to test the effects of this adjunct CBM on acohol use
immediately after finishing the intervention and three and six
months later, by looking at the changes in the level of alcohol
consumption over aweek. The primary outcome measureisthe
percentage of the patients reaching the low-risk drinking level,
defined as <22 standard units/week for men and <15 for women
[29]. It is expected that more patients in the experimental
condition will reach low-risk drinking level. Furthermore, it is
hypothesized that the CBM intervention decreases or reverses
the approach bias, and these changes are expected to mediate
the effects on alcohol use[23]. Animprovement in health status
and a decrease in depression, anxiety and stress for patientsin
the training condition, compared to the placebo condition, are
expected as secondary outcomes. To investigate who benefits
most from the training, possible moderators will be examined.
Automatic impulses may be controlled by cognitive capacity
available to inhibit these impulses. Refusal self-efficacy is
considered such acognitive resource. Following this assumption,
CBM interventions can yield benefits, especially for those with
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arelatively weak cognitive control over their impulses to drink
[12,30-32]. Inlinewith the predictionsfrom dual process models
and prior CBM trials [12], it is expected that for patients with
alow baseline self-efficacy, the additional effect of the Alcohol
Avoidance Training will be stronger. Similarly, time-varying
self-efficacy is expected to partially mediate the CBM effect as
repeated experiences of successful coping due to stronger
avoidance responseswill enhance refusal self-efficacy. Patients
adherence and perceptions of treatment acceptability, and
credibility will also be examined.

Methods

Trial Design
This study is a double-blind randomized placebo-controlled

trial in a real-world setting. Patients receive TAU, consisting
of outpatient personalized care

All patients with a primary alcohol problem enrolled for TAU
are invited by their therapist to participate in the Alcohol
Avoidance Training. After giving informed consent, patients
are randomly assigned to one of the two training conditions:
CBM Alcohol Avoidance Training or CBM placebo training.
Patients begin the training simultaneously with the start of the
behavioral change part of their treatment. Patients are
recommended to follow a15-minute CBM session twice aweek
for a period of five weeks. The CBM training includes eight
sessions, preceded and followed by an assessment session, the
preassessment and postassessment, respectively. Patients will
be rewarded with a € 20 voucher if they complete all ten
sessions. Three and six months after the TAU there will be
follow-up assessments. Figure 1 shows the participant flow
chart of the study.

The study has been approved by the Ethics Committee of
Amsterdam Academic Medica Centre in January 2015
(reference number 2014 154#C20141463) and has been
registered at the Netherlands Trial Register (NTR5087).

Participants and Procedure

The study population consists of patientsaged 18 years or older
with a primary alcohol problem, who are currently following
TAU at Tactus Addiction Treatment I nstitute in the Netherlands.
One genera inclusion criterion is accessibility and ability to
usethe Internet, since patientswill need to access CBM-training
online. Two exclusion criteria apply for the TAU: (1) serious
psychiatric illnesswith arisk to decompensate while decreasing
alcohol consumption; and (2) the possibility of severe physical
illness as a consequence of decreased alcohol consumption.
There are no additional criteriafor participation in this study.

Patients for the training are recruited by therapists at Tactus
Addiction Treatment Institute. After the regular intake
procedure, including baseline questionnaires, the TAU starts.
Before the patient reaches the goal-setting assignment, the
therapist will inform the patient about the CBM training and
provide the patient with further information about the study. If
the patient wants to participate, an informed consent form will
be provided to patients by the therapist. After signing theform,
the patient receives|ogin credentialsfor the CBM training from
the researcher.
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After finishing registration, the patient is randomly assigned to
the Alcohol Avoidance Training or to the placebo training, and
receivesan email with alink to the CBM training website. After
logging in, the patient receives instructions about the training.
At the start of each session, the patient is asked to complete the
additional questionnairesfor the purpose of thisstudy, consisting
of self-reported weekly acohol consumption and desire for
drinking. Each of the eight training session takes about 10-15
min. The first training session is preceded by an (online)
preassessment and the final training session is followed by an
(online) postassessment. Three and six months after the
postassessment, each patient will receive online follow-up
guestionnaires. In case of nonresponse, the patient will be
reminded by email or phone to complete the questionnaire.

Interventions

Treatment as Usual

TAU in this outpatient treatment setting is based on principles
of CBT [33] and moativational interviewing [34]. The specific
form of the TAU istailored to theindividual needs of the patient,
interms of treatment modality (Web-based or face-to-face) and
intensity (brief 5-week version or intensive 3-month version).
Study participants, therefore, receive an individualized version
of treatment, as is common in regular real-world treatment
settings. However, the basic ingredients for al versions are
identical: daily registration, the analysis of the functions of the
patients drinking behavior, behavioral change components,
and motivational interviewing. Table 1 provides an overview
of the main treatment ingredients. Sessions in face-to-face and
Web-based treatment are identical. The only difference is that
the contact with the therapist is synchronous in face-to-face
treatment, and asynchronous viathe Internet in the Web-based
treatment [35]. The intensive version of the treatment takes
approximately three months with (online or face-to-face)
sessions once or twice aweek and daily self-reporting of a cohol
intake during the whole program. This treatment consists of
two parts: afirst part focusing on the analysis of the patients
drinking habits, and a second part starting with the goal setting
assignment, followed by sessions geared towards helping the
patient reach the set goals and desired behavioral change. The
brief 5-week version of the treatment focuses solely on
behavioral change (part 2) and is intended for patients who
already gained insight into their drinking habits when starting
with treatment.

Asweareinterested in the effectiveness of online CBM Alcohol
Avoidance Training as an adjunct to TAU, we do not
differentiate between these four treatment “subgroups.” Dueto
the randomization, the experimental and control group are
expected to be balanced concerning treatment modality and
intensity.

Therapists have either a bachelor’s degree in social work or a
master’s degree in psychology, and received a 2-day training
on the treatment protocol of the TAU. Therapists can obtain
expert advice from a multidisciplinary team consisting of
treatment staff, an addiction physician specialized in addiction,
a psychologist, and a supervisor. This multidisciplinary team
also provides quality assurance through monitoring of client
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files and discussing treatment fidelity with counselors during
weekly review of clients.

CBM Training

The intervention used in this study is the Alcohol Avoidance
Training [21,23], based on the A pproach-Avoidance Task (AAT)
[36]. In this training, pictures of alcoholic beverages or soft
drinks are presented, which are tilted 3 degrees to the left or
right. Patients are instructed to respond to the tilted format of
the picture, and not to the picture itself. This so-called
irrelevant-feature version of the training (ie, responding to the
format of the picture and not the subject of the pictureitself) is
used [21,23] because it is more indirect [37], and therefore
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blinds condition allocation (training vs placebo). Another
advantage isthat it is possible to change from measurement to
training without changing the content of the picture set [38].
Striking the selected “u” key causes an avoidance movement
of pictures in one format (eg, tilted left), while striking the
selected “n” key causes an approach movement of picturesin
the other format. The approach movement increases the size of
the picture, and the avoidance movement decreases the size.
This zooming effect generates a sensation of approach or
avoidance, respectively. The combination of the format of the
picture and the response (left=avoid and right=approach, vs
left=avoid and right=pull) is counterbalanced across patients.

Figure 1. Participantsflow chart. TAU: treatment as usual; CBM: Cognitive Bias Modification.
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Table 1. Overview of the main treatment ingredientsin intensive and brief treatments.

[}

Content

Intensive (face-to-face/Web)

Brief (face-to-face/Web)

Baseline assessment O
Advantages and disadvantages
Daily drinking diary

Description of drinking moments
Analysing drinking situations
Goal setting

Helpful thoughts

Helpful behavior

© 00 N oo o A~ W N é}
o
=]

Decision moments

O o ooooogoogo o

=
o

Action plan

O

O 0o o o o

3Part 1 is comprised of sessions 1-5 and part 2 is comprised of sessions 6-10.

The completetraining program consists of eight sessions. Each
session startswith apractice block of 12 trialswith gray squared
pictures followed by 160 trials divided into 4 blocks. The use
of blocks was adopted to make the task |ess monotonous and
to provide ashort break. Two sets (A and B) of 40 stimuli each
are used of which 20 arefor a coholic beverages and 20 for soft
drinks[39]. Patients randomly received either set A or set B for
assessment and the other set for training to be able to test
generalization to untrained stimuli. In the training condition,
all 40 stimuli are repeated 4 times (alcoholic beveragesin avoid
format, soft drinksin approach format) to train patientsto avoid
alcohol by exposing them only to acohol/push and soft
drink/pull trias. In the placebo condition, all 40 stimuli are
presented 4 times: 2 formats (tilted to the left or right) x 2
repetitions. Alcoholic beverages and soft drink pictures are
presented equally often in both formats. Figure 2 shows an
example of the Alcohol Avoidance Training. Stimuli stay on
the screen for a maximum of 3000 ms. In the case of no
response, the trial is restarted after repeating the instructions.
Each trial starts with afixation crossto keep patients' attention
focused.

M easures

An overview of al measurements instruments along with the
randomized controlled trial measurement time-points are
presented in Table 2.

Demographic characteristicslike gender, age, educational level,
employment and clinical case history details (duration of alcohol
dependence, previous detoxifications and treatments, duration
of current abstinence and medication intake) will be collected
during the baseline assessment of the TAU.

Alcohol Consumption

Weekly a cohol consumption will be assessed using the Alcohol
Timeline Follow Back (TLFB) method [40]. For every day of
the previous week, patients provide retrospective estimates on
the number of standard units alcohol they consumed.

Alcohol Dependence

The type and severity of alcohol dependence will be assessed
by using the Diagnostic and Statistical Manual of Mental

https://www.researchprotocol s.org/2018/3/e55/

Disorders|V criteria, by means of the Substance Abuse Module
(SAM) of the Composite International Diagnostic Interview
(CIDI) [41].

Craving

The 5-item Obsessive Compulsive Drinking Scale (OCDS) [42]
assesses obsessionality and compulsivity related to craving and
drinking behavior, and is derived from the original 14-item
OCDS scale [43].

Health Status

Health statusis evaluated using the Mauds ey Addiction Profile,
Health Symptom Scale (MAP-HSS). The MAP-HSSisa10-item
guestionnaire that was adapted from the health scale of the
Opiate Treatment Index [44]. Because the MAP-HSS measures
only general physica complaints, eight additional
alcohol-specific  physical complaints were  added:
hyperventilation, sweating, diarrhoea, heart palpitations,
headache, memory problems, sexual problems and epileptic
seizures.

Depression, Anxiety and Stress

The 21-item Depression Anxiety Stress Scale (DASS-21)[45]
is a self-report questionnaire designed to measure depression,
anxiety and stress at baseline.

Drinking Motives

The basdline drinking motives will be measured using the
modified Drinking Motives Questionnaire Revised (INDMQ-R)
[46]. The MDMQ-R is a 28-item self-report inventory that
assesses the frequency of drinking for each of the original four
motivesin Cooper’smodel [47] with coping motives subdivided
into coping-anxiety and coping-depression factors.

Self-Efficacy

Using eight items of the Drinking Refusal Self-efficacy
Questionnaire (DRSEQ), participants will be asked whether
they fedl surethey can refuse a cohol on the three subdimensions
of sef-efficacy: social pressure, emotiona relief and
opportunism [48].
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Figure2. An example of Approach-Avoidance Training.
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Table 2. Measurement instruments. purpose, measures and time points.

Bratti-van der Werf et al

Purpose and measure® Basdline TAUP

Preassessment

Training Postasssessment Posttest TAU Follow-up

Cognitive bias assessment
AAT g
Baseline measures
Demographics
MAP-HSS
DASS
OCDS
DMQ-R O
CIDI
Drinking refusal self-efficacy O

O o o o

O

Primary outcome measure

Weekly alcohol consumption O ad
Secondary outcome measures

CEQ®

CsQ

O

3AAT: Approach-Avoidance Task; MAP-HSS: Maudsley Addiction Profile; DASS: Depression Anxiety Stress Scale; OCDS: Obsessive Compulsive
Drinking Scale Depression; DM Q-R: Drinking Motives Questionnaire (Revised); CIDI: Composite International Diagnostic Interview; CEQ: Credibilty

Expectancy Questionnaire; CSQ: Client Satisfaction Questionnaire.
BTAU: trestment as usual.
CCEQ will take placein session 2.

Credibility of the I ntervention

In the second training session intervention, credibility will be
assessed using the Credibility and Expectancy Questionnaire
(CEQ) [49]. It contains six items and differentiates between a
patient’s thoughts and his or her feelings regarding the CBM
training.

Client Satisfaction

The patient satisfaction regarding the CBM training will be
assessed using the Client Satisfaction Questionnaire (CSQ) [50].
It contains 8 items and answers are given on a 4-point scale.

Approach-Avoidance Tendencies

Approach-avoidance tendencies are assessed with the AAT pre-
and posttraining [23]. Thetestsconsist of 172 trials; 12 practice
trials (gray sguared pictures) and 160 assessment trids, the latter
subdivided into four blocks of trials. Participants randomly
receive either set A or set B during assessment. Each set consists
of 40 pictures (20 depicting alcoholic beverages and 20 soft
drinks) and those are presented 4 times: 2 formats (tilted to the
left or right) x 2 repetitions. Alcoholic beverages and soft drink
pictures are presented equally often in both formats.

Primary and Secondary Outcome M easures

The primary outcome measure for this study will be the
proportion of patients reporting alcohol consumption below
low-risk drinking limits (<22 standard units/week for men and
<15 for women) [29], since achieving safe drinking is the
primary aim of alcohol addiction care. This will be assessed

https://www.researchprotocol s.org/2018/3/e55/

using the TLFB method [40]. As it was not feasible to verify
whether al participants met this threshold at the start of
treatment and with the knowledge that a previous trial with a
similar target group showed that enrolled participants only very
rarely report below-threshold consumption levels at baseline
[35]-, weallowed all patientsto enroll in the study. If necessary,
corrections will be made in the analyses.

Secondary outcome measuresinclude changesin approach bias
measured by an AAT in the preassessment and postassessment.
An AAT biasindex is calculated as the difference between the
median reaction time scoresfor pushing pictures of one category
(alcoholic beverages or soft drinks) and the median reaction
time score for pulling pictures of that category. Median scores
are used to minimize the influence of outliers. Positive scores
indicate approach tendencies whereas negative scores indicate
avoidance tendencies. Furthermore, it is investigated whether
the added effect on treatment outcome is mediated by the
amount of changein approach bias and who benefits most from
training by identifying patient characteristics that moderate the
outcome of the training. Other secondary outcome measures
are general health condition, depression, anxiety and stress,
intervention credibility and patient satisfaction.

Randomization

Patients will be automatically assigned to one of the two
conditions (Alcohol Avoidance Training or placebo training,
as described in the Intervention section) with an equal
likelihood, using the method of minimization [51] in order to
balance for type of TAU (online vs face-to-face). The
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randomization will be computer-generated without any
involvement by the investigators. Patients will be randomly
allocated to the condition to which the fewest participants of
that type of treatment have so far been assigned.

Blinding

Thetrial hasadouble-blind design because neither patients nor
therapists know to which condition patients are assigned. To
ensure anonymity, patients receive an email with a user ID to
createtheir personal research account. If necessary, patients can
contact the researcher for help. Patients complete the training
at their own computer. To keep patients blind to their
intervention condition, patients respond to an irrelevant feature
(orientation of the picture) instead of the content of the picture
(alcohalic beverage vs soft drink beverage) [23]. During the
postassessments, patients awareness of the experimental
condition is assessed by means of a manipulation check.

Sample Size Calculation

Anapriori statistical power analysis (G-power) was conducted
to determine the necessary number of participants. The primary
outcome measure is a reduction in alcohol consumption. To
obtain an estimate of the effect size to be expected, studies
describing previous Alcohol Avoidance Training interventions
wereinspected [21,23]. In both these studies, arelativeincrease
of 20% was observed in effectiveness of TAU + CBM as
compared to TAU. The proportion of patientsreaching long-term
abstinence increased by 13% from 41%-54% [23]. Althoughin
these studies adifferent dependent measure was used (prolonged
abstinence from alcohol), we assume a similar increase in
success rate of +13 percentage points as effect size. It has been
shown that the Web-based trestment resulted in a 68% success
rate (ie, reaching the low-risk drinking criterion) [52]. When
extrapolating that to this study, a +13 percentage points
additional effect of the Alcohol Avoidance Training ispredicted
toresult in 81% achieving the safe drinking criterion (beta>.80;
alpha (one-tailed) <.05). Based on these parameters, 152 patients
are needed within a condition to show the hypothesized effects
using a Fisher's exact test for proportions in two independent
samples.

Statistical Analyses

Anayseswill be conducted in agreement with intention-to-treat
principle. Missing data points will be handled using multiple
imputation [53]. One-way ANOVAs and x2-tests will be
performed to see if there are any significant differences at
baseline between the two CBM training conditions (Avoid
Alcohal vs placebo) for any of the demographic variables or
outcome measures. Nonsignificant differences will indicate
successful randomization. To determine the primary outcome,
alogistic regression analysiswill be used to test the differences
in the proportion of patients reaching the low-risk drinking
criterion between the CBM Alcohol Avoidance Training and
CBM placebo condition, both at posttest and at follow-up. If
necessary, baseline confounders will be controlled for, and
significant interaction effects will be further investigated using
post hoc t-tests (independent samples t-test and paired samples
t-test). Effect sizes on clinically relevant outcomes at
postintervention and follow-up will be calculated by Cohen’s
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d using the means and pooled standard deviations of the
measurements of the conditions. Effect sizes of .56-1.2 are
considered large, .33-.55 are considered moderate, and lessthan
.33 are considered small [54]. Repeated measures ANOVAS
will be conducted to test for differences between the CBM
Alcohol Avoidance Training and the CBM placebo condition
on the secondary outcomes general health condition, depression,
anxiety and stress. Mediation analyses will be conducted by
applying the analytic procedure according to Preacher and Hayes
[55] and Hayes [56] to examine whether a change in approach
bias is mediating the Alcohol Avoidance Training effects on
our primary outcome measure. Logistic regression analyseswill
be used to assess whether patient characteristics moderate the
effect of the Alcohol Avoidance Training on our primary
outcome measure. The procedure proposed by Baron and Kenny
[57] will be adopted. Descriptive statistics will be used to
investigate to what extent patients adhered to the Alcohol
Avoidance Training (in terms of timing, frequency, and duration
of sessions) and to what extent patients found the Alcohol
Avoidance Training both acceptable and credible (testing
adherence, acceptability, credibility).

Ethics, Consent, Permissions, and Funding
Written informed consent to participate in the study will be
obtained from all participants.

The study has been approved by the Ethics Committee of
Amsterdam Academic Medica Centre in January 2015
(reference number 2014 154#C20141463) and has been
registered at the Netherlands Trial Register (NTR5087).

The study wasfunded by Saxion University of Applied Sciences,
Enschede.

Results

The trial was funded in 2014 and is currently in the active
participant recruitment phase (started on May 2015). Enrolment
will be completed in 2019. First results are expected to be
submitted for publication in 2020.

Discussion

Thisstudy protocol design describes adouble-blind randomized
controlled trial to assess the added value of an online Alcohol
Avoidance Training as adjunct to TAU for outpatient alcohol
patients. Previous studies involving a cohol dependent patients
in inpatient addiction treatment have shown promising results
for Alcohol Avoidance Training in addition to TAU [21,23].
The present study wants to test whether the positive added
effectsfound in amore controlled, clinical setting, with training
on local desktop computers, are replicated when thetraining is
administered in aless controlled, ambulatory setting with online
delivery.

Theonlineddlivery of CBM training enables patientsto conduct
the sessions at a preferred location, which may entail some
threats to treatment fidelity. The preferred environment might
bring distractions like ambient sounds or the interaction with
other people present, which could influence the concentration
level and responsivenessto thetraining [57]. Therefore, patients
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will be instructed to avoid distractions and that concentration,
accuracy and speed during the sessions is required. Another
aspect to take into consideration is that online interventions
typically have a high dropout rate [58]. Therefore, treatment
adherence is encouraged by: (1) emails from the research
assistant to the therapi sts to enable them to monitor the progress
of their patientswhen, for example, the patient has not finished
atraining session for some time; (2) emails or oral messages
from the therapist to the patient to reinforce motivation; (3)
emails to invite, remind and praise patients regularly. These
messages are generated automatically by the training program
whenever a patient can start a new training session, or when
patients do not start with a new training session after the
designated time; (4) a gift voucher of €20 from an online shop
(Bol.com) when upon completion of all 10 study sessions (8
training sessions, and pre- and postassessment).

Bratti-van der Werf et al

The strength of this study is the combination of online Alcohol
Avoidance Training with TAU in an ambulatory setting. CBM
training in an outpatient setting might be extra effective, because
patients work on the training in their own relevant context with
the presence of a cohol -related cues and challenges (eg, craving),
that are not (or less) available in aclinical setting. So, patients
can practice and apply their skills directly into the relevant
setting. We are interested in investigating the impact of CBM
training in the ambulatory setting. In addition, the ambulatory
TAU ismuch lessintensive than TAU in aclinical setting [23].
Therefore, the CBM training covers a proportionally greater
part of the total treatment, and we will investigate whether this
might have more impact. Additionally, the ambulatory and
online delivery of the training will give us afirst impression of
the possibilities and concerns of the broader dissemination of
CBM training.

Acknowledgments

The authors would like to thank Marilisa Boffo for helping to create the Alcohol Avoidance Training, Tim de Jong and Bruno
Boutin for their technical advice, and Abdullah Turhan for his help with references and figures.

Authors Contributions

MB-vdW, ES, MGP and MEP constructed the design. MB-vdW and MCL were responsible for the data collection and drafted
the manuscript. ES, MGP, MEP, SBA, ETB and RW are supervisors and revised the manuscript. All authors have read and

approved the final manuscript.

Conflictsof Interest
None declared.

References

1. RehmJ, Mathers C, Popova S, Thavorncharoensap M, Teerawattananon Y, Patra J. Global burden of disease and injury
and economic cost attributable to alcohol use and alcohol-use disorders. Lancet 2009;373(9682):2223-2233. [doi:

10.1016/S0140-6736(09)60746-7] [Medline: 19560604]

2. Deutsch R, Strack F. Reflective and impulsive determinants of addictive behavior. In: Wiers RW, Stacy AW, editors.
Handbook of implicit cognition and addiction. London: SAGE Publications; 2006:45-57.

3. WiersRW, Bartholow BD, van den Wildenberg E, Thush C, Engels RCME, Sher KJ, et al. Automatic and controlled
processes and the development of addictive behaviorsin adolescents: areview and a model. Pharmacology Biochemisty
and Behavior 2007;86(2):263-283. [doi: 10.1016/j.pbb.2006.09.021] [Medline: 17116324]

4.  Stacy AW, Wiers RW. Implicit cognition and addiction: atool for explaining paradoxical behavior. Annual Review of
Clinical Psychology 2010;6:551-575 [FREE Full text] [doi: 10.1146/annurev.clinpsy.121208.131444] [Medline: 20192786]

5. FiedM, Cox WM. Attentional biasin addictive behaviors. areview of its development, causes, and consequences. Drug
and Alcohol Dependence 2008;97(1-2):1-20. [doi: 10.1016/j.drugal cdep.2008.03.030] [Medline: 18479844]

6. Wiers RW, van Woerden N, Smulders FTY, de Jong PJ. Implicit and explicit alcohol-related cognitionsin heavy and light
drinkers. Journal of Abnormal Psychology 2002;111(4):648-658. [doi: 10.1037/0021-843X.111.4.648] [Medline: 12428778]

7.  Pdfa TP Ostafin BD. Alcohol-rel ated motivational tendenciesin hazardous drinkers: assessing implicit response tendencies
using the modified-1AT. Behaviour Research and Therapy 2003;41(10):1149-1162. [Medline: 12971937]

8. Magill M, Ray LA. Cognitive-behavioral treatment with adult alcohol and illicit drug users: ameta-analysis of randomized
controlled trials. Journal of Studies on Alcohol and Drugs 2009;70(4):516-527 [FREE Full text] [Medline: 19515291]

9. Riper H, Andersson G, Hunter SB, de Wit J, Berking M, Cuijpers P. Treatment of comorhbid alcohol use disorders and
depression with cognitive-behavioural therapy and motivational interviewing: a meta-analysis. Addiction
2014;109(3):394-406. [doi: 10.1111/add.12441] [Medline: 24304463]

10. Thush C, Wiers RW, Moerbeek M, Ames SL, Grenard JL, Sussman S, et al. Influence of motivational interviewing on
explicit and implicit alcohol-related cognition and alcohol usein at-risk adolescents. Psychology of Addictive Behaviors
2009;23(1):146. [Medline: 19290699]

11. Wiers RW, van de Luitgaarden J, van den Wildenberg E, Smulders FT. Challenging implicit and explicit alcohol-related
cognitions in young heavy drinkers. Addiction 2005;100(6):806-819. [Medline: 15918811]

https://www.researchprotocols.org/2018/3/e55/ JMIR Res Protoc 2018 | vol. 7 | iss. 3| €55 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.1016/S0140-6736(09)60746-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19560604&dopt=Abstract
http://dx.doi.org/10.1016/j.pbb.2006.09.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17116324&dopt=Abstract
http://europepmc.org/abstract/MED/20192786
http://dx.doi.org/10.1146/annurev.clinpsy.121208.131444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20192786&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2008.03.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18479844&dopt=Abstract
http://dx.doi.org/10.1037/0021-843X.111.4.648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12428778&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12971937&dopt=Abstract
http://europepmc.org/abstract/MED/19515291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19515291&dopt=Abstract
http://dx.doi.org/10.1111/add.12441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24304463&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19290699&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15918811&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bratti-van der Werf et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

Wiers RW, Gladwin TE, Hofmann W, Salemink E, Ridderinkhof KR. Cognitive Bias Modification and Cognitive Control
Training in Addiction and Related Psychopathology: Mechanisms, Clinical Perspectives, and Ways Forward. Clinical
Psychologica Science 2013;1(2):192-212. [doi: 10.1177/2167702612466547]

Fadardi JS, Cox WM. Reversing the sequence: reducing al cohol consumption by overcoming alcohol attentional bias. Drug
and Alcohol Dependence 2009;101(3):137-145. [Medline: 19193499]

Macleod C. Cognitive bias modification procedures in the management of mental disorders. Current Opinion in Psychiatry
2012;25(2):114-120. [Medline: 22227631]

MacLeod C, Rutherford E, Campbell L, Ebsworthy G, Holker L. Selective attention and emotional vulnerability: assessing
the causal basis of their association through the experimental manipulation of attentional bias. Journal of Abnormal
Psychology 2002;111(1):107-123. [Medline: 11866165]

Field M, Duka T, Eastwood B, Child R, Santarcangelo M, Gayton M. Experimental manipulation of attentional biasesin
heavy drinkers: do the effects generalise? Psychopharmacol ogy 2007;192(4):593-608. [doi: 10.1007/s00213-007-0760-9]
[Medline: 17361393]

Schoenmakers T, Wiers RW, Jones BT, Bruce G, Jansen A. Attentional retraining decreases attentional bias in heavy
drinkers without generalization. Addiction 2007;102(3):399-405. [Medline: 17298647]

Schoenmakers TM, de Bruin M, Lux IF, Goertz AG, Van Kerkhof DH, Wiers RW. Clinical effectiveness of attentional
bias modification training in abstinent alcoholic patients. Drug and Alcoholol Dependence 2010;109(1-3):30-36. [doi:
10.1016/j.drugal cdep.2009.11.022] [Medline: 20064698]

Houben K, Havermans RC, Nederkoorn C, Jansen A. Beer a No-Go: Learning to stop responding to alcohol cues reduces
alcohol intake viareduced affective associations rather than increased response inhibition. Addiction 2012;107(7):1280-1287.
[Medline: 22296168]

Houben K, Nederkoorn C, Wiers RW, Jansen A. Resisting temptation: decreasing alcohol-related affect and drinking
behavior by training response inhibition. Drug and a cohol dependence 2011;116(1):132-136. [Medline: 21288663]
WiersRW, Eberl C, Rinck M, Becker ES, Lindenmeyer J. Retraining automatic action tendencies changes alcoholic patients
approach biasfor acohol and improves treatment outcome. Psychological Science 2011;22(4):490-497. [Medline: 21389338]
WiersRW, Rinck M, Kordts R, Houben K, Strack F. Retrai ning automatic action-tendencies to approach alcohol in hazardous
drinkers. Addiction 2010;105(2):279-287. [Medline: 20078486]

Eberl C, WiersRW, Pawelczack S, Rinck M, Becker ES, Lindenmeyer J. Approach bias modification in alcohol dependence:
do clinical effectsreplicate and for whom does it work best? Developmenta Cognitive Neuroscience 2013;4:38-51 [FREE
Full text] [doi: 10.1016/j.dcn.2012.11.002] [Medline: 23218805]

Wiers RW, Houben K, Fadardi JS, van Beek P, RhemtullaM, Cox WM. Alcohol cognitive bias modification training for
problem drinkers over the web. Addictive Behaviors 2015;40:21-26. [doi: 10.1016/j.addbeh.2014.08.010] [Medline:
25218067]

Lindgren KP, Wiers RW, Teachman BA, Gasser ML, Westgate EC, Cousijn J, et a. Attempted Training of Alcohol Approach
and Drinking Identity Associationsin US Undergraduate Drinkers: Null Results from Two Studies. PLoS One
2015;10(8):e0134642 [FREE Full text] [doi: 10.1371/journal.pone.0134642] [Medline: 26241316]

Williams AD, Blackwell SE, Mackenzie A, Holmes EA, Andrews G. Combining imagination and reason in the treatment
of depression: arandomized controlled trial of internet-based cognitive-bias modification and internet-CBT for depression.
Journal of Consulting and Clinical Psychology 2013;81(5):793-799 [FREE Full text] [doi: 10.1037/a0033247] [Medline:
23750459]

Salemink E, Kindt M, RientiesH, van den Hout M. Internet-based cognitive bias modification of interpretationsin patients
with anxiety disorders: arandomised controlled trial. Journal of Behavior Therapy and Experimental Psychiatry
2014;45(1):186-195. [doi: 10.1016/].jbtep.2013.10.005] [Medline: 24177146]

Kuckertz JM, Gildebrant E, Liliequist B, Karlstrom P, Véppling C, Bodlund O, et al. Moderation and mediation of the
effect of attention training in social anxiety disorder. Behaviour Research and Therapy 2014;53:30-40 [FREE Full text]
[doi: 10.1016/j.brat.2013.12.003] [Medline: 24373984]

Robins S. Alcohol: Guidelines on sensible drinking. British Medical Association Board of Science and Education 1995.
Bechara A, Martin EM. Impaired decision making related to working memory deficits in individual s with substance
addictions. Neuropsychology 2004;18(1):152-162. [doi: 10.1037/0894-4105.18.1.152] [Medline: 14744198]

Noél X, van der Linden M, d'‘Acremont M, Colmant M, Hanak C, Pelc |, et al. Cognitive biases toward alcohol-related
words and executive deficits in polysubstance abusers with alcoholism. Addiction 2005;100(9):1302-1309. [doi:
10.1111/j.1360-0443.2005.01125.x] [Medline: 16128719]

Houben K, Wiers RW. Response inhibition moderates the rel ationship between implicit associations and drinking behavior.
Alcoholism - Clinical and Experimental Research 2009;33(4):626-633. [doi: 10.1111/j.1530-0277.2008.00877.x] [Medline:
19183132]

Hester RK, Miller WR. Handbook of alcoholism treatment approaches: effective alternatives. Boston: Ally & Bacon; 1995.
Miller WR, Rollnick S. Motivational interviewing: preparing people for change. New York: Guildford Press; 2002.

Postel MG, de Haan HA, de Jong CA. Evaluation of an e-therapy program for problem drinkers: a pilot study. Substance
Use & Misuse 2010;45(12):2059-2075. [doi: 10.3109/10826084.2010.481701] [Medline: 20438314]

https://www.researchprotocols.org/2018/3/e55/ JMIR Res Protoc 2018 | vol. 7 | iss. 3 | €55 | p. 10

(page number not for citation purposes)


http://dx.doi.org/10.1177/2167702612466547
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19193499&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22227631&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11866165&dopt=Abstract
http://dx.doi.org/10.1007/s00213-007-0760-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17361393&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17298647&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2009.11.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20064698&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22296168&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21288663&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21389338&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20078486&dopt=Abstract
http://linkinghub.elsevier.com/retrieve/pii/S1878-9293(12)00085-0
http://linkinghub.elsevier.com/retrieve/pii/S1878-9293(12)00085-0
http://dx.doi.org/10.1016/j.dcn.2012.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23218805&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2014.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25218067&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0134642
http://dx.doi.org/10.1371/journal.pone.0134642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26241316&dopt=Abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3780629&tool=pmcentrez&rendertype=abstract
http://dx.doi.org/10.1037/a0033247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23750459&dopt=Abstract
http://dx.doi.org/10.1016/j.jbtep.2013.10.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24177146&dopt=Abstract
http://linkinghub.elsevier.com/retrieve/pii/S0005-7967(13)00202-7
http://dx.doi.org/10.1016/j.brat.2013.12.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24373984&dopt=Abstract
http://dx.doi.org/10.1037/0894-4105.18.1.152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14744198&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2005.01125.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16128719&dopt=Abstract
http://dx.doi.org/10.1111/j.1530-0277.2008.00877.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19183132&dopt=Abstract
http://dx.doi.org/10.3109/10826084.2010.481701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20438314&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bratti-van der Werf et al

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

Wiers RW, Rinck M, Dictus M, van den Wildenberg E. Relatively strong automatic appetitive action-tendenciesin male
carriers of the OPRM1 G-allele. Genes Brain and Behavior 2009;8(1):101-106 [FREE Full text] [doi:
10.1111/j.1601-183X.2008.00454.x] [Medline: 19016889]

de Houwer J. A structural analysis of indirect measures of attitudes. In: Musch J, Klauer KC, editors. The Psychology of
Evaluation: Affective Processes in Cognition and Emotion. Mahwah, NJ: Lawrence Erlbaum; 2003:219-244.

Wiers RW, Gladwin TE, Rinck M. Should we train alcohol-dependent patients to avoid alcohol ? Frontiers in Psychiatry
2013;4(33).

Pronk T, van Deursen DS, Beraha EM, Larsen H, Wiers RW. Validation of the Amsterdam Beverage Picture Set: A
Controlled Picture Set for Cognitive Bias Measurement and M odification Paradigms. Alcoholism, Clinical and Experimental
Research 2015;39(10):2047-2055. [doi: 10.1111/acer.12853] [Medline: 26431117]

Sobell LC, Sobell MB. Timelinefollow-back. In: Litten RZ, Allen JP, editors. Measuring a cohol consumption: Psychosocial
and Biochemical Methods. New York: Springer Science and Business Media; 1992:41-72.

Compton WM, Cottler LB, Dorsey KB, Spitznagel EL, Mager DE. Comparing assessments of DSM-1V substance dependence
disorders using CIDI-SAM and SCAN. Drug and Alcohol Dependence 1996;41(3):179-187. [Medline: 8842630]

de Wildt WAJIM, Lehert B, Schippers GM, Nakovics H, Mann K, van den Brink W. Investigating the structure of craving
using structural equation modeling in analysis of the obsessive-compulsive drinking scale: amultinational study. Alcoholism;
Clinical and Experimental Research 2005;29(4):509-516. [Medline: 15834215]

Anton RF, Moak DH, Latham PK. The obsessive compulsive drinking scale: A new method of assessing outcomein
alcoholism treatment studies. Archives of General Psychiatry 1996;53(3):225-231. [Medline: 8611059]

Marsden J, Gossop M, Stewart D, Best D, Farrell M, Lehmann P, et al. The Maudsley Addiction Profile (MAP): a brief
instrument for assessing treatment outcome. Addiction 1998;93(12):1857-1867. [Medline: 9926574]

Antony MM, Bidling PJ, Cox BJ, Enns MW, Swinson RP. Psychometric properties of the 42-item and 21-item versions of
the Depression Anxiety Stress Scalesin clinical groups and a community sample. Psychological Assessment
1998;10(2):176-181. [doi: 10.1037/1040-3590.10.2.176]

Grant VV, Stewart SH, O'Connor RM, Blackwell E, Conrod PJ. Psychometric evaluation of the five-factor Modified
Drinking Motives Questionnaire--Revised in undergraduates. Addictive Behaviors 2007;32(11):2611-2632. [doi:
10.1016/j.addbeh.2007.07.004] [Medline: 17716823]

Cooper ML. Mativations for alcohol use among adolescents: Development and validation of a four-factor model.
Psychological Assessment 1994;6(2):117-128. [doi: 10.1037/1040-3590.6.2.117]

Oel TPS, Hasking PA, Young RM. Drinking refusal self-efficacy questionnaire-revised (DRSEQ-R): anew factor structure
with confirmatory factor analysis. Drug and Alcohol Dependence 2005;78(3):297-307. [doi:

10.1016/j.drugal cdep.2004.11.010] [Medline: 15893161]

Devilly GJ, Borkovec TD. Psychometric properties of the credibility/expectancy questionnaire. Journal of Behavior Therapy
and Experimental Psychiatry 2000;31(2):73-86. [Medline: 11132119]

deBrey H. A cross-national validation of the client satisfaction questionnaire: the Dutch experience. Evaluation and Program
Planning 1983;6(3-4):395-400. [Medline: 10267266]

Scott NW, McPherson GC, Ramsay CR, Campbell MK. The method of minimization for alocation to clinical trids. a
review. Controlled Clinical Trials 2002;23(6):662-674. [Medline: 12505244]

Postel MG, de Haan HA, ter Huurne ED, Becker ES, de Jong CAJ. Effectiveness of a web-based intervention for problem
drinkers and reasons for dropout: randomized controlled trial. Journal of Medical Internet Research 2010;12(4):e68 [FREE
Full text] [doi: 10.2196/jmir.1642] [Medline: 21163776]

Rubin DB, Schenker N. Multiple imputation in health-care databases: an overview and some applications. Statisticsin
Medicine 1991;10(4):585-598. [Medline: 2057657]

Lipsey MW, Wilson DB. The efficacy of psychological, educational, and behavioral treatment. Confirmation from
meta-analysis. American Psychologist 1993;48(12):1181-1209. [Medline: 8297057]

Preacher KJ, Hayes AF. SPSS and SAS procedures for estimating indirect effects in simple mediation models. Behavior
Research Methods Instruments and Computers 2004;36(4):717-731. [Medline: 15641418]

Hayes AF. Beyond Baron and Kenny: Statistical Mediation Analysisin the New Millennium. Communication Monographs
2009;76(4):408-420. [doi: 10.1080/03637750903310360]

Baron RM, Kenny DA. The moderator-mediator variable distinction in social psychological research: conceptual, strategic,
and statistical considerations. Journal of Personality and Social Psychology 1986;51(6):1173-1182. [Medline: 3806354]
Kelders SM, Kok RN, Ossebaard HC, VVan Gemert-Pijnen JEWC. Persuasive system design does matter: a systematic
review of adherence to web-based interventions. Journal of Medical Internet Research 2012;14(6):€152 [FREE Full text]
[doi: 10.2196/jmir.2104] [Medline: 23151820]

Abbreviations

AAT: Approach-Avoidance Task
CBT: cognitive behavioral therapy

https://www.researchprotocols.org/2018/3/e55/ JMIR Res Protoc 2018 | vol. 7 | iss. 3| €55 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1111/j.1601-183X.2008.00454.x
http://dx.doi.org/10.1111/j.1601-183X.2008.00454.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19016889&dopt=Abstract
http://dx.doi.org/10.1111/acer.12853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26431117&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8842630&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15834215&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8611059&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9926574&dopt=Abstract
http://dx.doi.org/10.1037/1040-3590.10.2.176
http://dx.doi.org/10.1016/j.addbeh.2007.07.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17716823&dopt=Abstract
http://dx.doi.org/10.1037/1040-3590.6.2.117
http://dx.doi.org/10.1016/j.drugalcdep.2004.11.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15893161&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11132119&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10267266&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12505244&dopt=Abstract
http://www.jmir.org/2010/4/e68/
http://www.jmir.org/2010/4/e68/
http://dx.doi.org/10.2196/jmir.1642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21163776&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2057657&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8297057&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15641418&dopt=Abstract
http://dx.doi.org/10.1080/03637750903310360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3806354&dopt=Abstract
http://www.jmir.org/2012/6/e152/
http://dx.doi.org/10.2196/jmir.2104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23151820&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bratti-van der Werf et al

CBM: Cognitive Bias Modification

DASS:. Depression Anxiety Stress Scale

DMQ-R: Drinking Motives Questionnaire Revised

MAP-HSS: Maudsley Addiction Profile, Health Symptom Scale
mDM Q-R: modified Drinking Motives Questionnaire Revised
OCDS: Obsessive Compulsive Drinking Scale Depression

TAU: treatment as usual

TLFB: TimeLine Follow Back
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