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Abstract

Background: Addiction is characterized by compulsive drug seeking and substance use, yet
many individuals break free of these patterns and change their behavior. Traditional candidate
predictors of behavior change/persistence rely on self-reports of factors such as readiness to
change. However, explicit measures only characterize top-down influences on behavior. The
incentive sensitization model of addition suggests that more implicit, automatic processes, such as
the tendency to approach substance cues, play a major role in behavior.

Methods: We examined implicit alcohol approach and avoidance tendencies using a reaction
time (RT) task in a sample of problem drinkers with alcohol use disorder (AUD) seeking to reduce
heavy drinking. We measured alcohol approach and avoidance tendencies at baseline and at
outcome, 12 weeks later. We asked whether alcohol approach and avoidance tendencies (i)
changed over time, (ii) related to current drinking, and (iii) predicted changes in drinking from
baseline to outcome.

Results: Approach and avoidance tendencies did not significantly change over time, nor did they
correlate with current drinking, but these tendencies at baseline did predict drinking weeks later.
Faster alcohol approach was associated with greater overall drinking at outcome, and faster
alcohol avoidance predicted fewer drinking days per week at outcome. Exploratory analyses
examined the relationship between approach and avoidance and traditional explicit measures
including appraisals of alcohol and motivation to change. Implicit approach tendencies were
largely distinct from explicit measures, and approach and avoidance tendencies explained unique
variance in outcome drinking.

Conclusions: The current findings suggest that implicit alcohol approach and avoidance
tendencies assessed via a simple reaction time task can predict relative changes in drinking weeks
later. Given that many explicit measures typically used in treatment studies fail to predict who will
change, approach and avoidance tendencies are promising candidates to understand individual
differences in treatment responses.
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Addiction is characterized by compulsive drug seeking and substance use, yet many
individuals break free of these patterns and change their behavior. The ability to predict who
will change and to identify the mechanisms that support behavior change is critical, yet
change processes remain poorly understood (Morgenstern and McKay, 2007). Traditional
candidate predictors of behavior change or persistence are self-reports of explicit constructs
such as readiness and appraisals of alcohol. However, these measures can only characterize
top-down influences on behavior, and the incentive sensitization model of addiction
(Robinson and Berridge, 2008) suggests that more implicit and automatic processes, such as
the tendency to approach substance cues, play a major role in behavior. We posit that basic,
implicit tendencies to approach and avoid alcohol cues will be related to behavior and may
predict behavior change. in this study, we examined implicit approach and avoidance
tendencies for alcohol using a reaction time (RT) task in a sample of problem drinkers with
alcohol use disorder (AUD) seeking to reduce heavy drinking. Specifically, we tested
whether alcohol approach and avoidance tendencies (i) change over time, (ii) relate to
current drinking, and (iii) predict changes in drinking over time.

Implicit approach and avoidance tendencies are assessed using computerized RT paradigms
in which the approach and avoidance responses are incidental. That is, participants are asked
to categorize alcohol/control images by making certain responses, including responses that
correspond to approach and avoidance, rather than to directly report on craving for them.
Two main paradigms have been used to assess alcohol approach and avoidance tendencies,
and they have overlapping and distinct findings.

The first paradigm is the Stimulus-Response Compatibility (SRC) task (de Houwer et al.,
2001). In this computer task, participants make keyboard responses to categorize pictures of
alcohol and office supplies according to instructions to move a manikin toward or away from
the pictures based on their content—alcohol present or no alcohol present. Because alcohol
is the relevant feature for categorization, this task is referred to as the relevant-SRC (R-
SRC). An approach bias score is calculated using the difference of RTs to approach and
avoid alcohol. Heavy drinkers relative to light drinkers (Field et al., 2008) and students with
high craving relative to those with low (Field et al., 2005) demonstrate an approach bias for
alcohol. Approach bias in heavy drinkers was correlated with weekly alcohol consumption
(Field et al., 2008), but it was not related to consumption in a study of social drinkers
(Kersbergen et al., 2015). Only a few studies have examined R-SRC approach and avoidance
in abstinent alcohol-dependent samples and results have varied. Although the current study
tests problem drinkers, it is important to note that the pattern of R-SRC approach and
avoidance tendencies in abstinent alcohol-dependent individuals is different from that in
problem/heavy drinkers. In one study, recently detoxified, abstinent alcohol-dependent
individuals did not exhibit an approach bias (i.e., equivalent approach and avoidance) and
were not faster to approach than control subjects (Barkby et al., 2012). In two other studies,
alcohol-dependent individuals showed an alcohol avoidance bias, faster to avoid than to
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approach (Snelleman et al., 2015; Spruyt et al., 2013), and faster avoidance was associated
with increased relapse (Spruyt et al., 2013). The lack of approach bias in these samples
suggests that alcohol approach tendencies may be influenced by contextual factors such as
seeking treatment or being in recovery.

The second paradigm assessing implicit tendencies is the Alcohol Approach-Avoidance Task
(AAT; Wiers et al., 2009). Like the R-SRC, participants categorize alcohol and control
pictures using approach and avoidance movements, but the AAT differs in several important
ways. In the AAT, approach/avoid movements are made using a joystick, the pictures shrink
or grow in response, and in the commonly used version, categorizations are made based on
the orientation of the pictures (landscape or portrait) rather than their alcohol content.
Because alcohol content is irrelevant for categorization, the typical AAT is an irrelevant-
AAT (IR-AAT) (Kersbergen et al.,2015).

Importantly, performance on the R-SRC and the IR-AAT is not correlated (Wiers et al.,
2013). Performance differences may stem from whether alcohol content is the relevant
feature for categorization. A new study of social drinkers who completed alcohol-relevant
(“R,” alcohol content was used to categorize the picture) and irrelevant (“IR,” alcohol
content is not used to categorize the picture) versions of both the SRC and the AAT found
that approach bias in only the relevant feature tasks, R-SRC and R-AAT, was associated with
hazardous drinking, and approach bias in only the R-AAT was associated with weekly
alcohol consumption (Kersbergen et al., 2015). Heavy drinkers show an approach bias on the
IR-AAT (Wiers et al., 2009), as in the R-SRC. Unlike in the R-SRC, abstinent, alcohol-
dependent individuals demonstrate an approach bias for alcohol on the IR-AAT, and this bias
is associated with recruitment of brain regions involved in reward, learning, and motivation,
the nucleus accumbens and medial prefrontal cortex (Wiers et al., 2014).

A modified version of the IR-AAT has been used to train participants to approach and avoid
alcohol. Approach training in hazardous drinkers was associated with increased drinking in
the laboratory (Wiers et al., 2010), and avoidance training in detoxified, abstinent alcohol-
dependent inpatients was associated with reduced relapse rates one year later (Eberl et al.,
2013; Wiers et al., 2011), with the change in approach bias mediating this effect (Eberl et al.,
2013). The observation that changes in approach bias mediate the effect of avoidance
training on relapse suggests that approach and avoidance tendencies are mechanisms of
behavior change.

The goal of this study was to examine whether implicit alcohol approach and avoidance
tendencies capture important information about change processes that occur when problem
drinkers seek to reduce heavy drinking. We studied these processes in problem drinkers
because we were interested in the role of approach/avoidance in individuals who were
drinking. We had three primary questions about approach and avoidance tendencies: do they
(i) change over time, (ii) relate to current drinking, and (iii) predict changes in drinking over
time? We were also interested in understanding how these implicit measures compared to
conceptually similar explicit measures of motivational and cognitive processes, as the
relationship between implicit and explicit measures is not well understood.
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To address these questions, we used a relevant Alcohol Approach-Avoidance Task (R-AAT).
Participants categorized the images based on whether or not they contained alcohol by
making instructed joystick movements for each type of image, and we measured their
reaction times for approach and avoid movements. Participants completed the R-AAT before
and after 8 weeks of treatment (motivational interviewing or nondirective listening treatment
control referred to as spirit only) or self-change. Although participants received treatment,
the goal of this study was to examine the relationship between approach and avoidance
tendencies (RTs) and drinking behavior in individuals seeking to moderate their drinking;
therefore, we controlled for treatment group in the analyses. We hypothesized that approach
and avoidance tendencies would change over time, such that at outcome approach tendencies
would be slower and avoidance tendencies would be faster than at baseline. We predicted
that approach and avoidance would be correlated with current drinking, with faster approach
being associated with greater drinking and faster avoidance with lower drinking. We
hypothesized baseline approach and avoidance would predict changes in drinking over time
—specifically, faster baseline approach would be associated with greater relative drinking at
outcome and faster avoidance would be associated with lower relative drinking. Regarding
the relationship between approach and avoidance tendencies and explicit measures of related
constructs, we did not have specific predictions. We conducted exploratory analyses
generally designed to clarify our primary hypotheses.

MATERIALS AND METHODS

Problem drinkers interested in moderating drinking (V= 60) were recruited to participate in
a randomized controlled trial (RCT) for a brief intervention for alcohol use disorder (AUD).
The larger study’s aim was to build on pilot work (Morgenstern et al., 2012) to test the
mechanisms of action within motivational interviewing (MI) by disaggregating it into its
relational (client-counselor relationship with unique therapist stance) and directive (technical
strategies) elements (Miller and Rose, 2009).

Participants

Recruitment.—Online and local media advertising and flyering were used to recruit
participants seeking to moderate rather than abstain from their drinking. Participants who
responded to the advertisements were initially screened by phone and, if eligible, were
scheduled for an in-person screen assessment.

Study Eligibility.—Participants were eligible if they were (i) between ages 18 and 65; (ii)
consumed an estimated weekly average of greater than 15 or 24 standard drinks per week for
women and men, respectively, during the prior 8 weeks; and (iii) had a current AUD.
Participants were excluded if they had (i) a substance use disorder (for any substance other
than alcohol, marijuana, nicotine) or were greater than weekly drug users; (ii) a serious
psychiatric disorder or suicide or violence risk; (iii) current or history of serious physical
withdrawal symptoms; (iv) a legal mandate to substance abuse treatment; (v) social
instability (e.g., homeless); (vi) a desire to achieve abstinence at baseline; or (vii) a desire or
intent to pursue additional substance abuse treatment during the 8-week study period.
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Procedures

Procedures and intervention conditions closely followed pilot study procedures
(Morgenstern et al., 2012). Eligible participants completed a baseline assessment 1 week
after the in-person screen assessment. Participants received normative feedback (about
drinking and risk for developing AUD) and were then urn randomized (on gender and
high/low drinking determined by the first three questions to the alcohol use disorder
identification test (AUDIT, Babor et al., 2001) to one of three conditions: M, spirit-only Ml
(SOMI), and self-change (SC). Participants assigned to either MI or SOMI received four
sessions of psychotherapy over 7 weeks. All participants completed an end-of-treatment
assessment (week 8) and a one month posttreatment assessment (week 12). This analysis
examines the first 60 participants to complete the primary study.

Study Interventions

Measures

Normative feedback was provided by a research assistant during the baseline assessment and
was based on their AUDIT score and risk categories. They were then assigned to one of
three conditions, described next.

Motivational Interviewing.—The MI protocol was adapted from the motivational
enhancement therapy used in Project MATCH (Miller et al., 1992; Project MATCH
Research Group, 1993) and included structured personalized feedback.

Spirit-Only Ml.—The SOMI protocol consisted of the relational elements of MI based on
client-centered therapy (Bohart, 1995). Technical or directive elements (e.g., amplified or
double-sided reflections, decisional balance) were proscribed.

Self-Change.—The SC protocol emphasized personal responsibility for change and
encouraged participation in the research assessments. Participants were offered treatment
(four sessions of MI) at the end of the 7-week study treatment period.

Sociodemographics, Screening, and Substance Use Diagnosis.—A self-report
questionnaire collected data on age, gender, and level of education. The A/lcohol Use
Disorders Ildentification Test-C (AUDIT-C) was used to determine preliminary eligibility for
the study in regard to quantity and frequency of drinking (Bush et al., 1998). The Composite
International Diagnostic Instrument, Substance Abuse Module (Cottler et al., 1989) was
used to evaluate substance dependence exclusion criteria and the number of AUD criteria a
participant endorsed.

AUD Symptoms, Risks, and Problems.—Severity of AUD was measured using the
Alcohol Dependence Scale (ADS, Skinner and Allen, 1982). The ADS is a 25-item self-
report measure of various symptoms and intensity of alcohol dependence as defined by the
DSM-IV (American Psychiatric Association, 2000). The Short Inventory of Problems (SIP,
Miller et al., 1995) is a 15-item self-report measure of lifetime or past three months’
negative consequences of drinking. An adapted, 10-item version of the Obsessive
Compulsive Drinking Scale (OCDS, Morgan et al., 2004; Anton, 2000) was used to measure
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obsessionality and compulsivity of craving and drinking behavior. The Primary Appraisal
Measure (PAM, Morgenstern et al., 1997) is a 40-item measure used to assess a person’s
appraisal of future long-term and short-term negative and positive consequences to reducing
or maintaining current drinking habits.

Readiness to Change.—The Readiness to Change Questionnaire (RCQ, Heather and
Rollnick, 2000) is a 12-item instrument for measuring “stage of change” of the participant in
changing his or her drinking. For the purposes of this study, both the composite scale and the
action subscale were utilized.

Coping.—The Processes of Change Scale-27 (POC) is an adapted version (Morgenstern et
al., 1997) of the 40-item self-report measure assessing frequency of coping strategies for
avoiding heavy drinking. Two subscales delineate different forms of coping: cognitive and
behavioral.

Alcohol Use Patterns.—For this analysis, quantity, frequency, and intensity of alcohol
use were measured using the timeline followback interview (TLFB, Sobell et al., 1980). The
TLFB has demonstrated good test-retest reliability (Carey et al., 2004), agreement with
collateral reports of alcohol (Dillon et al., 2005), convergent validity, and reliability across
mode of administration (i.e., in person or over the phone; Vinson et al., 2003). For this
analysis, TLFB data were aggregated into summary variables averaged over two time
periods: the 9 weeks before treatment (baseline drinking) and then the 4 weeks after
treatment (outcome drinking). Aggregate variables included weekly mean sum of standard
drinks (SSD), weekly mean number of drinking days (NDD), and weekly mean drinks per
drinking day (DDD). These variables we created to facilitate comparison with guidelines for
safe drinking from the National Institute on Alcohol Abuse and Alcoholism (NIAAA).

Alcohol Approach and Avoidance Tendencies: Relevant Alcohol Approach-
Avoidance Task.—A relevant Alcohol Approach-Avoidance Task (R-AAT) was used to
assess approach and avoidance tendencies for alcohol. The R-AAT involves viewing pictures
of alcohol and office supplies and categorizing them as containing alcohol or not by making
specific joystick movements. We created the R-AAT by combining the R-SRC task in which
alcohol content is the relevant feature for categorizing the pictures (Barkby et al., 2012;
Field et al., 2008), and the IR-AAT (Wiers et al., 2009, 2014), in which a joystick is used to
categorize pictures and pictures zoom in/out to reflect approach/avoidance. We piloted the
task to ensure participants understood the instructions. Recently, another group
independently used an R-AAT like ours (Kersbergen et al., 2015).

The R-AAT comprised two sets of four blocks. Each block consisted of four practice trials
followed by 28 test trials. A different instruction of how to respond to each stimulus
(alcohol, office supplies) was given at the beginning of each block. In the “approach
alcohol” block, participants were instructed to pull the joystick toward themselves for
pictures of alcohol and to move the joystick left (or right) for pictures of office supplies. In
the “avoid alcohol” block, participants were instructed to push the joystick away from
themselves for pictures of alcohol and to move the joystick left (or right) for pictures of
office supplies. In the “approach control” block, participants were instructed to pull the
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joystick toward themselves for pictures of office supplies and to move the joystick left (or
right) for pictures of alcohol. Finally, in the “avoid control” block, participants were
instructed to push the joystick away from themselves for pictures of office supplies and to
move the joystick left (or right) for pictures of alcohol. In the first set of four blocks,
participants made left movements, and in the second set they made right movements.

We used data cleaning procedures based on those of Field et al. (2008). First, two
participants whose error rate was higher than three SDs above the mean error rate (10.6% of
trials at baseline and 13.3% of trials at outcome) were excluded from subsequent analyses.
Sixty participants were included in all subsequent analyses. Next, data from error trials and
trials with RTs greater than 2000 ms or more than three SDs above the mean for each
participant were discarded. These criteria resulted in an average of 4% of baseline trials and
4.5% of outcome trials being discarded.

Timeline of Measures.—Measures were assessed at baseline and/or outcome. Baseline
refers to pretreatment assessments that occurred at week 0 or week 1. Outcome refers to
posttreatment assessments that occurred at week 8. Drinking severity measures assessed
with the TLFB are aggregates of several weeks: baseline refers to the nine weeks before
treatment (treatment started in week 1), and outcome refers the 4 weeks after treatment
(weeks 8 to 12).

Data Analysis.—Before conducting any analyses, we calculated RT difference scores
from the R-AAT RT data. We calculated four difference scores for each participant at
baseline and at outcome (eight total difference scores): approach alcohol, avoid alcohol,
approach control, and avoid control. These RT scores were computed by subtracting the
average RT to approach or avoid each stimulus (alcohol, control) from the average RT to
move sideways (average of left and right movements) to each stimulus. Rather than using
one approach bias score, we included the sideways movements to account for general speed
to respond to each stimulus and to allow us to calculate separate scores for approach and
avoidance. Positive RT scores indicate that the participant was faster to approach/avoid the
stimulus than to move sideways to it.

Using these RT scores, we conducted several analyses to address our three primary
hypotheses and to explore relationships between the implicit approach/avoidance measures
and traditional explicit self-report measures. To understand whether approach and avoidance
changed over time, we analyzed the R-AAT RT scores using repeated-measures ANOVA
with time (baseline, outcome), movement (approach, avoidance), and stimulus (alcohol,
office supplies) as within-subjects factors. Next, we used linear regression to test whether R-
AAT approach and avoidance were related to concurrent drinking and change in drinking. To
model change in drinking, we controlled for baseline drinking and input outcome drinking
as the dependent variable (DV). In all of the regressions, we entered approach and avoidance
as predictors and controlled for treatment group. We ran a separate model for each measure
of drinking behavior from the TLFB—SSD, NDD, and DDD. Consistent with our prior
work (Kuerbis et al., 2014), we included these three indices of drinking outcomes to more
fully assess the relationships between change processes and drinking outcomes among
problem drinkers. In the analyses predicting outcome drinking, we controlled for baseline
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drinking. In analyses using outcome approach/avoidance as predictors, we controlled for
baseline approach/avoidance.

Next, we explored the relationship between approach and avoidance tendencies, explicit
measures (self-report questionnaires) of several related constructs, and outcome drinking.
The explicit measures were the Alcohol Dependence Scale (ADS), Obsessive Compulsive
Drinking Scale (OCDS), Primary Appraisal Measure (PAM), Processes of Change (POC),
Readiness to Change (RCQ), and Short Inventory of Problems (SIP); see the Measures
section for descriptions. The analyses tested whether (i) the explicit measures predicted
drinking outcomes, (ii) when the explicit measures were included in the model, approach
and avoidance explained unique variance in drinking outcomes, and (iii) explicit measures
and approach and avoidance were associated. To test relationships to outcome drinking, we
ran two sets of regressions. In the first set, we entered the explicit measure as the predictor
and drinking outcome (SSD, NDD, DDD) as the DV. In the second set, we entered the self-
report measures and baseline R-AAT approach and avoidance as simultaneous predictors
and drinking outcome as the DV. To assess the relationship between the implicit and explicit
measures, we first ran bivariate correlations between approach and avoidance and the
explicit measures, and then we ran regressions with explicit measures as the outcome
variable and approach and avoidance scores as simultaneous predictors to assess the
relationship of each while accounting for the other.

RESULTS

Sample Description

The average age of participants was 39.3 years, and about half of the sample was female.
Table 1 describes the demographics and baseline/outcome descriptive statistics for alcohol
severity, drinking behavior, and R-AAT measures.

Effect of Time on Approach and Avoidance

Our first question was whether approach and avoidance tendencies (Table 1) would change
over time—from baseline (week 1) to outcome (week 8). The ANOVA revealed a main
effect of stimulus, A1, 59) = 13.59, p< 0.001, with faster RTs for alcohol (M= 7.24, SD=
2.48) than control (M =-7.13, SD = 2.74) pictures. There was no effect of time or
movement. To qualify the lack of an effect of time, we assessed the reliability of the R-AAT
approach and avoidance data by testing a split-half correlation using the baseline data. Data
from the first half of the task were significantly positively correlated with data from the
second half for both approach, A(57) = 0.644, p <0.01, and avoidance, r(57) = 0.83, p< 0.01.

Relationship Between Approach and Avoidance and Concurrent Drinking

Next, we conducted regression analyses to test the relationship between approach and
avoidance tendencies and concurrent drinking behavior. Baseline approach and avoidance
did not significantly predict baseline drinking for any measure [SSD: A4, 55) = 0.62; NDD:
H4, 55) = 0.22; DDD: A4, 55) = 0.95]. Although the overall models with outcome approach
and avoidance were significant, outcome approach and avoidance did not significantly
predict outcome drinking for any measure [SSD: A7, 52) = 4.20, outcome approach p=
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0.36, outcome avoid p = 0.35; NDD: A7, 52) = 5.15, outcome approach p = 0.78, outcome
avoid p=0.94; DDD: A7, 52) = 2.62, outcome approachp = 0.29, outcome avoid p = 0.26].

Relationship Between Approach and Avoidance and Change in Drinking

Our third question was whether baseline approach and avoidance would predict changes in
drinking over time—from baseline (measured as the aggregate of the 9 weeks before
treatment) to outcome (measured as the aggregate of the 4 weeks after treatment, weeks 8 to
12). Results showed that when accounting for baseline drinking, baseline approach
tendencies significantly predicted outcome drinking for the SSD, = 0.11, SE = 0.04, p<
0.01 and DDD, 6=0.02, SE = 0.01, p< 0.01, and was a trend for NDD, 6= 0.01, SE = 0.01,
p=0.08 (b= unstandardized coefficient). Baseline avoidance significantly predicted only
NDD, 6=-0.01, SE = 0.01, p< 0.05. To understand how much additional variance in
outcome drinking was explained by baseline approach and avoidance, we conducted a two-
step regression. We entered baseline drinking in the first step and approach and avoidance in
the second step (see Table 2). Approach and avoidance accounted for an additional 12% of
the variance in outcome SSD, 11% in NDD, and 11% in DDD.

Exploratory Analyses

Relationship Between Approach and Avoidance, Explicit Measures, and
Drinking Outcomes.—We were interested in better understanding the significant and
relatively large effect size relationship between baseline alcohol approach and avoidance and
outcome drinking. Specifically, we wanted to know whether baseline approach and
avoidance would remain significant predictors of outcome drinking after accounting for
explicit measures that were also related to outcome drinking. The results are summarized in
Table 3. Only three self-report measures were significantly related to outcome drinking, and
they were all negatively associated with drinking: PAM composite (trend SSD, NDD), POC
behavioral coping (SSD and NDD), and POC cognitive coping (SSD, NDD, trend DDD).
There was no significant relationship between outcome drinking and scores on the RCQ
action subscale, RCQ composite, ADS, OCDS, or SIP. When the above explicit measures
were all included as predictors along with approach and avoidance tendencies, the overall
model significantly predicted drinking outcomes, R = 0.412, A8, 51) = 4.464, p< 0.001.
Approach remained a significant predictor of SSD and DDD outcome drinking. Avoidance
was no longer a significant predictor of NDD. The PAM was now associated with NDD at a
trend level. The relationships between POC behavioral and cognitive coping and outcome
drinking were no longer significant.

Relationship Between Explicit and Implicit Measures.—Next, we tested whether
the self-report measures that were predictive of outcome drinking behavior were related to
R-AAT approach and avoidance tendencies. Approach was not correlated with the PAM or
the POC. Avoidance was positively correlated with the PAM, 7(58) = 0.29, p <0.05, and was
a trend for a positive correlation with the POC cognitive coping, /(58) = 0.23, p=0.081. For
completeness, we report the correlations between approach and avoidance and the other
explicit measures in Table 4. In the regression analyses, in which approach and avoid were
entered as simultaneous predictors, approach did not significantly predict scores on the PAM
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or the POC. Avoidance significantly predicted scores on the PAM, 6= 0.168, SE = 0.082, p
<0.05.

DISCUSSION

We were interested in understanding whether and how implicit alcohol approach and
avoidance tendencies influence the change process among problem drinkers seeking to
reduce heavy drinking. Using a relevant Alcohol Approach-Avoidance Task (R-AAT), we
measured alcohol approach and avoidance at baseline and after 8 weeks of treatment or self-
change. We examined whether approach and avoidance tendencies changed over time,
related to concurrent drinking behavior, and predicted changes in drinking behavior over
time. We also explored the relationships between approach/avoidance, explicit measures of
cognitions about alcohol, and drinking behavior.

Our first hypothesis, that approach/avoidance would change over time, was not supported at
the group level. Although we expected approach and avoidance to change, we note that two
studies of more severe, abstinent drinkers did not observe changes in approach bias over
time (see the control groups in: Eberl et al., 2013; Wiers et al., 2011). Our second prediction,
that approach/avoidance would relate to concurrent drinking behavior, was not supported at
baseline or outcome. As reviewed in the introduction, this result is in contrast to other
studies that found a relationship between drinking behavior and approach/avoidance
tendencies. This may be due to our focus on nonabstinent individuals seeking treatment to
moderate their drinking. Variation in the type and magnitude of goal for moderation may
have influenced the level of change or lack thereof in approach or avoidance. Unfortunately,
there was no effective measure of goal choice in this study to further explore this possibility.
Alternatively, the decision to change and act of enrolling in a treatment study may have
altered approach and avoidance tendencies even before any treatment was received. Support
for this potential explanation comes from the two R-SRC studies of abstinent alcohol-
dependent participants, which found participants who were abstinent for about five days did
not show an approach bias and had similar approach RTs to controls (Barkby et al., 2012),
and participants who were abstinent for 18 to 21 days showed an avoidance bias for alcohol
with faster avoidance predicting relapse (Spruyt et al., 2013). The length of abstinence may
affect response tendencies on alcohol-relevant tasks, such that avoidance tendencies develop
over time, but future research is needed to test this prediction. Another consideration is that,
in the current study, baseline drinking data were an aggregate of the 9 weeks prior to the
week in which baseline approach and avoidance were tested. Participants likely decided to
change their drinking at some point during that 9-week window, but exactly when this
occurred remains unknown.

Interestingly, approach and avoidance tendencies at baseline did predict changes in drinking
over time. Specifically, faster RT scores to approach alcohol were associated with greater
drinking at outcome for all three drinking measures, SSD, NDD (trend), and DDD, and
faster avoidance RT scores were associated with fewer drinking days per week (NDD).
Approach and avoidance explained 11 to 12% more variance in outcome drinking after
accounting for baseline drinking. These results provide initial support for the idea that
approach and avoidance tendencies are markers of future change. While the current data
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cannot speak directly to this, approach may capture some aspect of basic reactivity to
alcohol, a feature of incentive sensitization. Avoidance, on the other hand, may develop as a
result of accumulating negative experiences with alcohol or growing concern that one’s
drinking may be getting out of control.

Outcome drinking was also predicted by explicit measures of appraisal and coping. Primary
Appraisal Measure (PAM) composite and Processes of Change (POC) behavioral and
cognitive coping scores were negatively associated with outcome drinking, such that higher
scores on these measures predicted less drinking. Approach remained a significant predictor
of behavior change when these measures were included in the models, suggesting that
approach is distinct from the explicit appraisal and coping constructs assessed. Avoidance
was correlated with PAM and POC cognitive coping scores. Although approach scores were
more frequently predictive of behavior change, only avoidance scores were related to the
explicit measures that predicted behavior change. This pattern suggests that R-AAT
approach tendencies are a relatively unique predictor of changes in drinking behavior.

Taking these results together, we conclude that approach and avoidance are largely
dissociated. They tracked with different drinking quantity/frequency measures, and only
avoidance was related to explicit measures. Approach tendencies typically corresponded to
the sum of standard drinks per week (SSD) and drinks per drinking day (DDD), whereas
avoidance related to the number of drinking days per week (NDD). Although the SSD is a
combination of NDD and DDD, the NDD and DDD are relatively distinct measures. DDD
may be more approach driven, because it is the number of drinks you consume once you
have decided to drink. The NDD is likely more closely linked to avoidance, because
individuals may attempt to reduce their drinking by drinking fewer days per week. Approach
tendencies seem to correspond to the change in quantity of drinks and avoidance to change
in frequency.

Our results extend and clarify the prior literature. In the previous studies, the tasks assessing
approach and avoidance (R-SRC, IR-AAT) and populations studied (heavy/problem
drinkers, abstinent and alcohol-dependent) both varied. Both tasks, in particular alcohol-
relevant versus irrelevant tasks, and sample population need to be considered when
interpreting findings. In the literature, heavy/problem drinking samples were consistently
associated with approach bias and/or faster approach alcohol tendencies than control groups.
However, previous studies of heavy/problem drinkers did not include treatment-seeking
individuals. The current study extends previous work by examining the role of implicit
approach and avoidance tendencies in change processes in problem drinkers seeking to
moderate their drinking. Previous work primarily examined approach and avoidance using a
single approach bias score, whereas our study separates the two and demonstrates that
approach and avoidance differentially contribute to outcome drinking. In this sample, R-
AAT approach and avoidance tendencies at baseline predict drinking outcomes two months
later and explain unique variance in drinking outcomes.

The current findings suggest that implicit alcohol approach and avoidance tendencies
assessed via a simple reaction time task can predict relative changes in drinking weeks later.
Approach tendencies are likely picking up on basic reactivity and avoidance tendencies on a
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desire/need to regulate and control responses to alcohol cues. Given that many explicit
measures typically used in treatment studies fail to predict who will change, we find
approach and avoidance tendencies to be promising candidates to understand individual
differences in treatment responses.
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Table 1.
Characteristics of Study Sample
Characteristic Baseline Outcome

Age (years), Mean (SD) 39.3(11) -
Female, % 53.3 -
Race/ethnicity, %

White 71.6 -

Black or African American 16.7 -

Asian/Pacific Islander 17

Native American 1.7

Other 8.3
Hispanic/Latino, % 20 -
Education, %

High school diploma/GED and under 5 -

Some college/associate’s degree 23.3 -

Bachelor’s degree 38.3 -

Some graduate school or higher 334 -
Full time employed, % 58.3 -
Drinking severity, Mean (SD)

Sum of standard drinks per week (SSD)  33.0 (17.7) 19.6 (15.2)

Number of drinking days (NDD) 49(1.7) 3.7(2.0)

Drinks per drinking day (DDD) 6.75 (2.7) 5.0 (2.6)
SRC scores, Mean (SD)

Approach alcohol 9.0 (42.5) 1.0 (28.2)

Avoid alcohol 9.7 (37.7) 9.3(35.4)
Alcohol Dependence Scale, Mean (SD) 14.2 (6.2) -

Page 14

Unless otherwise specified, baseline measures were taken at week 1, and outcome measures were taken at week 8. Drinking severity measures
(SSD, NDD, DDD) were aggregated across several weeks: Baseline = 9 weeks before treatment (treatment started in week 1); Outcome = 4 weeks

after treatment (weeks 8 to 12).
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