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Abstract

In order to examine the impact of a computer-delivered, home-based, alcohol-specific attention
modification program (AMP), 41 heavy drinking college students were randomly assigned to
AMP or an attention control condition (ACC). Participants selected ten alcohol-related words most
relevant to their own drinking experience as well as ten neutral words not related to alcohol. These
personalized stimuli were used in an attention retaining program based upon the probe detection
paradigm twice weekly for four weeks. Participants in the AMP condition reported decreased
drinking whereas those in the ACC condition reported no change in their drinking. These
preliminary data suggest that a computer-delivered, home-delivered, attention-retraining for
alcohol treatment may be an inexpensive and efficacious adjunct to standard alcohol treatments.
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Introduction

The 12 month prevalence of alcohol use disorders has been estimated at 10.8% in a
nationally representative sample (Agrawal et al., 2011) and cause an estimated 79,000
deaths annually (Bouchery et al., 2011). Furthermore, with estimated annual economic costs
of $223.5 billion dollars (Bouchery et al., 2011), AUDs constitute a major public health
problem and efficacious treatments have the potential to reduce many of these direct and
indirect consequences. Although treatments for AUDs have substantially improved in recent
decades, only a third of those who receive treatment remain abstinent over one year (Miller,
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Walters, & Bennett, 2001), demonstrating a clear need for continued improvement. Focusing
treatments on the specific mechanisms that maintain AUDs may help to advance current
treatments. Attentional biases for alcohol-related cues offer one promising mechanism of
change.

There is a well-supported association between alcohol use and attentional bias towards
alcohol-relevant cues. For instance, heavy drinkers show a stronger attentional bias for
alcohol-related pictures than non-alcohol related pictures when these pictures are presented
for longer durations of 500 and 2000ms (Field, Mogg, & Zetteler, 2004). This bias has also
been demonstrated in clinical alcoholic populations using the Stroop Task (Johnsen, Laberg,
Cox, Vaksdal, & Hugdahl, 1994). Furthermore, there is preliminary evidence that attentional
biases may influence treatment outcome for substance use disorders. Specifically, in
abstinent inpatient heroin users, pre-treatment attentional biases for drug-related stimuli
predicted relapse (Marrisen, et al., 2006). This has also been demonstrated in patients
diagnosed with alcohol dependence, where increases in attentional bias for alcohol-related
words between intake and discharge predicted relapse following discharge (Cox, Hogan,
Kristian, & Race, 2002). This suggests that attentional bias for substance-relevant cues may
be an important mechanism leading to substance use disorder, and that efforts to directly
target the reduction of this bias could reduce substance use.

Computer-based methods of attentional biases modification have shown promise in several
forms of psychopathology. Specifically, at least 4 randomized controlled trials showed
significantly larger improvement of symptoms in the ABM when compared to the ACC that
were maintained at follow-up (Amir et al. 2009, Amir et al. 2009, Heren et al. 2012,
Schmidt et al. 2009. However, at least four recent attempts to replicate the above findings
have failed to find improvements in anxiety following ABM when compared to the ACC
(Carlbring, et al., 2012, Boettcher et al., 2012, Bunnell et al., 2013). Although a number of
factors could account for these discrepant results (e.g., method of delivery: in lab delivery
vs., internet delivery, etc.), the most parsimonious explanation may be that in these latter
studies, the active dose of the mechanism of change for attention training (i.e., change in
attention bias) was similar in both groups.

Although research is more limited for the role of attention training in alcohol use disorders,
there is some evidence that it may be an important tool for reducing attentional biases and
actual alcohol consumption. For example, with just a single attention training session,
Shoenmakers, Wiers, Jones, Bruce, & Jansen (2007) were able to reduce alcohol-related
attentional biases in undergraduate heavy drinkers.

Fadardi and Cox (2009) used multiple attention training sessions using personalized stimuli
and showed that this training resulted in a reduction in attention bias in heavy and hazardous
drinking groups, with reduced alcohol consumption in the harmful drinking group. There
has been some promise in clinical populations as well, with alcoholic patients who complete
attention bias modification being released from treatment earlier and taking a longer time to
relapse as compared to patients who do not complete the modification program
(Shoenmakers, et al., 2010).
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Though the work on modifying attention bias for alcohol has been lab or clinic-based thus
far, there is increasing evidence form work in the area of anxiety disorder treatment that
such approaches may be successfully implemented using home-based computerized methods
(e.g., Amir & Taylor, 2012). The advantages of such an approach over lab or clinic-based
implementation include: the ability to increase access to those who are unable to regularly
attend in-person intervention meetings, a low-cost adjunct to traditional clinic-based
interventions that may improve clinical outcomes, and the convenience of allowing
individuals to engage in treatment at a time and location of their choice.

The primary goal of current study was to examine the effectiveness of a computer-delivered,
home-based, attentional bias modification in undergraduates reporting heavy drinking. We
predicted that those randomized to active attention bias modification training, compared to
those allocated to a control condition, would exhibit greater decreases in drinking behavior
across the course of treatment.

Materials and Methods

Participants

Measures

Procedure

Participants were 41 male undergraduate students. Subjects provided informed consent and
the procedures followed were in accord with the standards of the Committee on Human
Experimentation of the institution in which the experiments were done or in accord with the
Helsinki Declaration of 1975. All participants received course credit for their participation.
The mean age of participants in this study was 18.98 (SD = 1.05) and 70.5% were
Caucasian. To be included in the study, participants had to score higher than an 8 on the
Alcohol Use Disorders Identification Test (AUDIT; Saunders, Aasland, & Babor, 1993),
reflecting harmful or hazardous alcohol use.

Participants were recruited based on their scores on the AUDIT. The AUDIT has exhibited
good psychometric properties as a screening tool for hazardous drinking in previous
research (Bush, Kivlahan, McDonell, Fihn, & Bradley, 1998, Piccinelli & Homen, 1997).
The scale exhibited good internal consistency (as = .81).

Participants’ changes in drinking behavior were assessed using an item from Calahan’s
Drinking Habits Questionnaire (DHQ); Cahalan & Room, 1974): “How often did you have
any drink containing alcohol, whether it is wine, beer, whisky, or any other drink during the
past week?”, which was administered at the initial assessment and then again at the end of
treatment. Response options for this question were: “never”, “only one day of the weekend”,
“nearly every day of the weekend”, “once a day”, “two times a day”, and “three or more
times a day”, which were scored on a scale from 0-6. The DHQ was administered at pre-
and post-treatment in the laboratory.

The AUDIT was administered as part of a larger screening procedure and individuals
scoring above 8 (see Kokotailo et al., 2004 for psychometrics in college students) on the
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AUDIT were invited to the laboratory to complete “a research study looking at the link
between attention and alcohol use”. Upon arrival to the laboratory, participants were
administered the DHQ and then randomly assigned to either the Attention Modification
Program (AMP; n = 19) or the Attention Control Condition (ACC; n = 22). All participants
were blind to their condition. The stimuli for the attention training program were 24 alcohol
related words paired with 24 neutral words. Each participant selected 10 words from the 24
alcohol related words most related to their personal experiences with drinking, as well as 10
words from the neutral stimuli set that did not relate to alcohol. The most common alcohol-
related words chosen were alcohol (n = 40), liquor (n = 39), vodka (n = 38), beer (n = 37),
shotglass (n = 36), and bar (n = 35). Following an initial training session in the laboratory,
participants were given an USB drive which contained the program and were then asked to
complete the training program at home twice a week for 4 weeks, totaling eight training
sessions. Following this, participants came back to the laboratory to complete the DHQ
again. Compliance with the training was good, with 63% of participants completing all of
the training sessions, 27% missing one or two training sessions, and only 10% missing more
than two training sessions. The training program utilized a probe detection paradigm (Amir,
et al., 2008). Each trial comprised a fixation cross (+) that remained on the screen for 500
ms. Next, two words appeared on the screen for 500 ms, one above the other, and were
followed by a probe (either the letter E or the letter F) that appeared in the position of one of
the words and then remained on the screen until the participants responded by pressing a
corresponding mouse button (E if the letter E appeared as the probe and F if the letter F
appeared).

In both the AMP and ACC conditions participants saw a total of 360 trials per training
session. These trials comprised 10 words x 3 (trials type, alcohol - neutral, neutral - alcohol,
or neutral-neutral) x 2 (Probe position; top or bottom) x 2 (probe type: E or F) x 3 repetitions
for a total of 360 trails per training session. In the AMP condition on trials with one neutral
word and one alcohol word, the probe always followed the neutral word. The ACC sessions
were identical to those in the AMP, except that in the trials with one of each word type, the
probe followed the neutral and alcohol words with equal frequency.

An ANCOVA was used to determine whether group assignment (AMP vs. ACC) predicted
residual change in drinking over the course of treatment. In this analysis, the independent
variable was group and the dependent variable was post-treatment level of drinking, with
pre-treatment level of drinking entered as the covariate. As hypothesize, group assignment
(AMP vs. ACC) predicted residual change in drinking over the course of treatment, F (1, 38)
=5.28,p=.03, npz =.12. To determine whether this group difference was, as predicted,
driven by greater reductions in drinking among our AMP group, we examined within group
changes in drinking from pretreatment to post-treatment in our two treatment groups
separately. As predicted, participants in the AMP group exhibited a significant decrease in
drinking across the course of treatment, F(1, 21) = 10.81, p = .004, npz =.34. In contrast,
participants in the ACC group exhibited no significant change in drinking across the course
of treatment, F(1, 18) = 1.28, p= .27, 13> = .06.
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Discussion

The goal of the current study was to examine the effectiveness of a computer-delivered,
home-based, attention bias modification treatment in reducing attention biases and alcohol
consumption in heavy drinkers. We found AMP was associated with reductions in drinking
behavior across the course of treatment. These findings add to a growing body of research
suggesting that attention training using alcohol related stimuli may help curb drinking
behaviors.

The study had a number of strengths, including the use of a computer-based, home-delivered
intervention, multiple training sessions over a month to maximize treatment effects, and the
use of ideographically-chosen training stimuli to best match each participants’ drinking
cues. However, it is important to note some potential limitations as they may provide future
areas of research. First, our population consisted of heavy drinking undergraduates, so it is
not clear if these findings would generalize to a clinical population. Future research using
participants with diagnosed alcohol use disorders is needed to confirm the usefulness of the
AMP in a more clinical setting. Second, we did not determine whether attentional biases
changed over the course of the treatment. Therefore, although our results are consistent with
the hypothesis that the attention modification program reduced participants’ attentional
biases, which then lead to reductions in drinking, future research is needed to formally test
this hypothesis. Finally, our assessment of drinking relied on a single item and future
research should utilize more standardized measures of drinking (e.g., the Timeline
Followback), which would also allow for a more nuanced assessment of alcohol use
including binge drinking episodes.

In conclusion, the current study adds to a growing body of research that demonstrates not
only the importance of attentional biases as driving factors in alcohol use disorders, but the
possibility of changing these biases in order to reduce actual drinking behaviors. To our
knowledge, this study represents the first to test a transportable attention modification
treatment program for alcohol-related concerns. Future research is needed to determine the
effectiveness of this form of attention modification in clinical populations. Furthermore, the
use of more finely tuned assessments of attentional allocation may help to determine the
specific components of attention that must be targeted to maximize treatment gains.
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