1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

fg)%
S

O

R HE

,NS

N4

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
Alcohol Clin Exp Res. 2014 April ; 38(4): 1134-1142. doi:10.1111/acer.12322.

Mindfulness as a Strategy for Coping with Cue-elicited Cravings
for Alcohol: An Experimental Examination

Cara M. Murphy, M.S. and
Department of Psychology, University of Georgia

James MacK:illop, Ph.D.
Department of Psychology, University of Georgia; Department of Behavioral and Social Sciences,
Brown University.

Abstract

Background—Mindfulness has been identified as a promising strategy for managing cravings
for alcohol and other drugs, but little controlled experimental research has directly studied whether
this approach is effective. The current study systematically examined the effects of an acute
mindfulness manipulation on craving for alcohol during prolonged exposure to alcohol cues.

Method—Heavy drinkers (N = 84; 50% male) underwent a prolonged alcohol cue exposure
paradigm in a simulated bar environment and received either a mindfulness-based strategy, a
distraction-based strategy (active control), or no strategy (passive control) to cope with alcohol
cravings and discomfort associated with craving.

Results—No baseline differences were present between conditions, manipulation checks
revealed that participants in the two active conditions reported employing the recommended
strategies, and the initial exposure to alcohol cues was associated with significant increases in
craving, urge distress, and heart rate. Mixed ANOVAs on these indices following the experimental
manipulation revealed significant differences based on condition over the course of the bar
laboratory protocol. The distraction strategy was significantly more effective at acutely reducing
craving and urge distress than the other two conditions, which did not significantly differ from
each other.

Conclusions—Contrary to our prediction, these findings suggest that an acute distraction
strategy is beneficial for coping with alcohol cravings. The potential importance of protracted
mindfulness training to detect significant effects on in vivo craving, additional implications, and
methodological considerations are discussed.
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Introduction

Alcohol use disorders (AUDs) remain a major public health problem. Recent estimates
suggest that 30% of adults in the United States will meet criteria for an AUD during their
lifetimes (Hasin et al., 2007). For many individuals struggling with AUDs, craving, or a
persistent desire for alcohol, is a common phenomenon (Chakravorty et al., 2010; Yoon et
al., 2006). Cravings are theorized to maintain problematic drinking and this has been
supported by numerous empirical studies (Bottlender and Soyka, 2004; Flannery et al.,
1999; Oslin et al., 2009).

One technique thought to help individuals endure craving and other intense experiential
states is mindfulness. Mindfulness is described as a “non-judgmental observation of the
ongoing stream of internal and external stimuli as they arise” (Baer, 2003, p. 125). Two key
components of mindfulness involve regulating attention by fostering awareness of
sensations, thoughts, and feelings, and choosing to adopt an orientation of openness and
acceptance towards these experiences (Keng et al., 2011; Bishop et al., 2004). Interventions
featuring a mindfulness component have become increasingly more common in
psychological treatment (for reviews, see Keng et al., 2011; Zgierska et al., 2009). Although
numerous differences between mindfulness interventions exist, the underlying goal often
involves helping individuals frame experiential states in a more objective and less
distressing way.

In reference to AUDs and other addictive disorders, individuals can be taught to use
mindfulness skills in order to increase awareness and tolerability of craving and to decrease
automatic habitual responses (Witkiewitz et al., 2005). The idea of objectively experiencing
urges without acting on them has given rise to the phrase “urge surfing,” in which cravings
are conceptualized like waves in the ocean and individuals are encouraged to “surf the urge
by allowing it to pass without being wiped out by giving into it” (Marlatt, 2002, p. 47). An
emphasis is placed on developing new and more accepting attitudes towards craving and
learning to view it as a mental event instead of an attribute of the self. The ability to
monitoring one's experiences in a detached way is thought to decrease reactive behavior,
thereby allowing craving that is not reflexively followed by alcohol use.

A growing number of studies have investigated the relationship between alcohol misuse,
mindfulness, treatment, and recovery. Several survey-based studies using nonclinical
samples have suggested that higher levels of mindfulness are associated with lower levels of
adverse alcohol-related consequences such as blackouts and alcohol-related injuries
(Murphy and MacKillop, 2012; Fernandez et al., 2010). Clinical research has investigated
the effects of various mindfulness-based treatments with mixed findings. Several studies
have found positive treatment effects of mindfulness interventions including reduced
quantity and frequency of drinking and drug use (Bowen et al., 2006), increased acceptance
and acting with awareness and decreasing craving and alcohol use (Bowen et al., 2009), and
decreased dysregulated behavioral tendencies such as drinking and acting aggressively
(Wupperman et al., 2012). In contrast to these findings, a number of studies have not
reported significant positive effects of mindfulness interventions including no significant
decrease in craving for alcohol or abstention (Garland at al., 2010; Zgierska et al., 2008), no
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significant decrease in substance use (Bootzin and Stevens, 2005), and a lack of enhanced
treatment outcomes for substance abuse patients (Alterman et al., 2004).

Taken together, although a mindfulness-based approach may have promise in the treatment
of addictive disorders, to date, the findings have been mixed and there is considerable
ambiguity in the literature. Laboratory research is critical for clarifying in vivo effects and
mechanisms of an intervention under controlled conditions, both to establish those effects
and to optimize the intervention's use in clinical research and practice. In the context of
mindfulness interventions for addictive disorders, several relevant functional variables may
be affected by the use of acute mindfulness-based coping skills including craving, distress
associated with urges to drink, and overall mood. There is evidence that negative mood
generally accompanies acute craving (MacKillop, 2006; Rohsenow et al., 1992) and, since
mindfulness interventions emphasize an orientation of openness and acceptance towards
what is experienced, it may be that adopting such a perspective allows craving to be
perceived as less unpleasant and/or distressing (Witkiewitz et al., 2005; Bishop et al., 2004).

The goal of the current study was to conduct a laboratory investigation of the effects of a
mindfulness strategy on acute craving for alcohol to examine its ability to acutely reduce
craving, and to elucidate the domains in which the intervention was primarily exerting its
effects. Specifically, the effects of mindfulness on craving were examined in the context of
established alcohol cue reactivity and extinction paradigms. Exposure to personalized
alcohol cues is very well established to elicit an acute increase in craving for alcohol that
gradually dissipates over time (Carter and Tiffany, 1999; MacKillop and Lisman, 2007,
2008; Staiger and White, 1991). Therefore, this study attempted to use this paradigm to
evoke craving for alcohol and then test the use of acute mindfulness-based coping skills in
individuals with a demonstrable urge to drink. To control for the various aspects of the
mindfulness strategy (MND), two control conditions were used. The first was an active
control condition that included parallel procedural elements of the MND condition but
utilized an antithetical distraction strategy (DST) of diverting one's attention when
experiencing a craving. The second was a passive control condition (CTL) that included an
identical protocol but with no explicit strategy to use to cope with cravings. The study had
two primary hypotheses. First, the MND condition was predicted to augment the decay in
craving over the extinction period compared to both control groups. Second, the MND
condition was predicted to facilitate a reduction in craving-related distress (i.e., urge
distress) over the extinction period compared to both control groups. A secondary goal was
to conduct exploratory analyses in order to examine possible effects on mood and
psychophysiological arousal.

Materials and Methods

Participants

Sample size was determined via an a priori power analysis with an estimated effect size of f
= 0.35 using conventional power parameters (a = 0.05, § = 0.80). Participants (N = 84, 50%
male) were recruited from the community via advertisements soliciting drinkers for a
research study. Eligibility criteria included being an at-risk heavy drinker, defined as
consuming >14/7 drinks/week for men/women (NIAAA, 2010) and scoring =8 on the
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Procedures

Alcohol Use Disorders Identification Test (AUDIT; Babor et al., 1992); and being between
21-29 years of age. This age range was selected to minimize heterogeneity and to reflect
those of legal drinking age who are most likely to be diagnosed with an AUD (Grant et al.,
2004). Participants were primarily white (85%; Black, 6%; Asian, 6%, Pacific Islander 1%,
Mixed Race 2%) and were, on average, 22.43 years-old (SD = 1.76), with 15.30 (SD = 1.56)
years of education, and a median annual family income of $45,000-$60,000. Participants
drank, on average, 24.59 (SD = 12.72) drinks/week and had a mean AUDIT score of 15.85
(SD=6.27). A criterion score of 8 has been validated as a cut-off, with 92% of individuals
with hazardous or harmful alcohol use and 94% of those without falling above and below
this criterion, respectively (Saunders et al., 1993). Thus, this sample reflects a group of
individuals whose typical drinking patterns far exceed the suggested cut-off used to detect
harmful and hazardous alcohol use.

All procedures were approved by the affiliated university Institutional Review Board.
Following a positive telephone screen, individuals attended an individual in-person session
lasting 2.5 hours (Figure 1). After sobriety was confirmed via breathalyzer, participants
underwent informed consent during which they were informed that the purpose of the study
was to assess effects of different methods for coping with alcohol cravings. Following that,
participants completed a 35- to 45-minute baseline assessment of descriptive and control
variables. Participants then began the cue reactivity procedures, implemented via audio
recordings and facilitated by research assistants blinded to condition. In each case, research
assistants poured a beverage for participants and then asked them to listen to standardized
audio recordings designed to utilize auditory, visual, olfactory, proprioceptive, and tactile
cues (e.g., “pick up the drink...notice how the glass feels in your hand and the color of the
beverage... take five deeps breaths, inhaling the smell of the drink with each breath”).
Participants first were exposed to a neutral beverage (i.e., water) while listening to the cue
exposure recording followed by the state assessment battery (SAB). Afterward, the
participants were escorted to a simulated bar environment where this procedure was
repeated using the individual's preferred alcoholic beverage. Subsequently, participants were
block randomized by sex into the mindfulness strategy (MND), distraction strategy (DST),
and control/no-strategy (CTL) groups.

While the cue exposure protocol was the same for both groups, each group was given unique
instructions regarding how to address any cravings they experienced. The MND instruction
set was adapted from a mindfulness-based smoking intervention (Bowen and Marlatt, 2009)
and core mindfulness skills training in Dialectical Behavior Therapy (Linehan, 1993).
Participants were asked to attend to their moment-to-moment experience, including any
cravings that occurred, in an accepting and nonjudgmental fashion (e.g., “please pay close
attention to whatever thoughts, sensations, or urges to drink you experience...you don't need
to try to take your mind off of them or get rid of them...imagine that your mind is a conveyor
belt and that thoughts and feelings are coming down the belt... relax and notice as they come
and go”). Participants in the DST group were told that it was important that they tried to
distract themselves from any thoughts about drinking and/or temptations to drink they might
be experiencing. They were instructed to try to occupy their minds enough to be distracted
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Measures

from their urges and to focus their attention and interest on something else. Participants in
the CTL group were informed that they would not be given specific recommendations on
how to handle the cravings they experienced. They were told that they were free to use
whatever strategy they wanted to address their cravings over the course of the session. Once
the instructional strategy recordings finished, a four-minute extinction period in the bar
environment began for all groups. During this time, participants sat alone at the bar with
their alcoholic beverage, using their assigned coping strategies. After this interval,
participants were asked to complete the SAB. This completed the first of three alcohol
exposure-extinction intervals (Figure 1). In each instance, an alcohol beverage was poured
for the participants. They listened to the cue exposure recording in order to elicit craving and
were given suggestions for coping with alcohol-related thoughts, cravings, and urges they
experienced according to group. Each time, an extinction period followed for participants to
employ the strategy described as a means of managing acute cravings. Following each cue
exposure and each extinction period, participants completed the SAB, completing it seven
times in total (Figure 1). The procedure was repeated to ensure participants achieved full
within-session extinction and to permit the observation of manipulation effects beyond only
a single extinction period. The protocol in the simulated bar environment lasted
approximately 45 minutes.

Once the bar lab protocol was complete, participants were escorted back to a neutral
laboratory room and asked to fill out a brief exit assessment battery which included
manipulation check questions and the DRSEQ. Afterward, they were debriefed and
compensated for their time. During the debriefing, the exposure-extinction portion of the
study was framed as intending to illustrate that an individual can refrain from drinking
despite having an urge. Additionally, taking one's mind off wanting to drink (DST),
allowing oneself to experience urges mindfully cognizant of the fact that they will naturally
wax and wane (MND), and realizing that cravings extinguish with time (CTL) were
highlighted according to group. Participants were encouraged to use this information to their
advantage if they experienced any unwanted cravings for alcohol in their future. One week
following the study, participants were contacted by telephone for a brief telephone
assessment in which cravings for alcohol (PACS) and alcohol consumption (DDQ) during
the interim period was assessed. The purpose of this assessment was to test whether learned
coping strategies impacted cravings and, by extension, alcohol consumption outside of the
laboratory context.

Descriptive and Control Variables—Demographics, individual characteristics, and
alcohol involvement were assessed via questionnaires to establish baseline group
equivalence. This included assessing weekly alcohol consumption using the Daily Drinking
Questionnaire (DDQ; Collins et al., 1985), alcohol misuse using the Alcohol Use Disorders
Identification Test (AUDIT; Babor et al., 1992), typical alcohol craving using the Penn
Alcohol Craving Scale (PACS; Flannery et al., 1999), perceived capacity to resist drinking
using the Drinking Refusal Self-Efficacy Questionnaire (DRSEQ-RA,; Young et al., 2007),
and mindfulness traits using the Five-Facet Mindfulness Questionnaire (FFMQ); Baer et al.,
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2006). As noted above, participants were asked to complete the PACS, DDQ, and DRSEQ
on two occasions to assess potential changes in these variables.

State Assessment Battery (SAB)—Participants were asked to answer a series of self-
report questions pertaining to the present moment. Craving for alcohol was assessed using
an established 4-item 11-point (0-10) Likert-type state measure (Stasiewicz et al., 2007;
Klein et al., 2007) which demonstrated excellent internal reliability at all assessments (as = .
98-.99). Associated distress from craving for alcohol (henceforth, urge distress) was
assessed using a 3-item measure using the same scale and also demonstrating excellent
internal consistency (as = .93-.96). Items asked how annoying is not being able to drink,
how much is your desire to drink bothering you, and how uncomfortableis your craving to
drink. Mood was measured using an 8-item, 11-point questionnaire based on the affect
circumplex (Posner et al., 2005), with four items assessing both positive (PA; happy, calm,
excited, relaxed) and negative (NA: bored, sad, stressed, tense) affect. Two items (“excited,”
“bored”) were dropped based on improved internal consistency following their exclusion;
resulting PA as =.63-.79, and resulting NA as =.75-.83. Psychophysiological arousal was
assessed as heart rate (HR) beats per minute using a commercially-available self-inflating
wrist cuff (LifeSource©). HR was assessed immediately after participants completed self-
report questionnaires with one sample taken during each SAB.

Manipulation checks—Two separate manipulation checks were used. During the SAB
participants were asked the extent to which they were distracting themselves from their
cravings and the extent to which they were observing and accepting their cravings using an
11-point Likert-type scale. Similarly, during the exit assessment, participants were asked
questions assessing the extent to which they understood and followed the instructions
including true/false (e.g., “the recording...asked me to accept my thoughts without judging
them”) and Likert-scale (e.g., “I intentionally tried to distract myself from wanting to drink
and was able to”) questions measured from 1 (strongly disagree) to 5 (strongly agree).

Data Analysis

Initial tests for outliers (Z>3.00) and normality distributions were conducted to ensure that
all values were within the acceptable range. One outlier was detected for drinks/week and
was recoded as one unit higher than the greatest non-outlying value to reduce leverage
(Tabachnick and Fidell, 2006). One-way analyses of variance (ANOVAs) were conducted to
establish group equivalence at baseline on drinks per week, craving, drink refusal self-
efficacy, and mindfulness. One-way ANOVAs were also conducted to compare responses
on manipulation check questions. Mixed ANOVAs were used to compare the groups on
initial reactivity to alcohol cues to ensure equal responsiveness. Omnibus 2 x 3 mixed
ANOVASs were used to compare the SAB following the initial alcohol exposure (alcohol
exposure #1) to the final SAB (extinction #3), reflecting differences during the full period
during which the different strategies were putatively operative. To minimize Type | error
rate inflation, follow-up 2 x 3 mixed ANOVAs were conducted between adjacent time
points only when differential responding by condition was evident in omnibus analyses. In
addition to these primary analyses, a 2 (time) x 3 (group) mixed ANOVA was used to
examine changes in drink-refusal self-efficacy (DRSE) over the course of the session.
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Finally, 2 x 3 mixed ANOVAs were conducted to compare baseline and follow-up levels
craving and alcohol consumption. In each case, follow-up pairwise comparisons were
conducted as necessary to clarify the nature of the significant effect.

Results

Preliminary Analyses

Baseline group comparisons revealed no significant differences between groups on age,
education, drinks/week (DDQ), craving (PACS), trait-level mindfulness (FFMQ), and drink
refusal self-efficacy (DRSEQ), all ps>0.05). Manipulation checks confirmed strategy
understanding and adherence in the MND and DST groups (Table 1). Mixed ANOVAs
comparing the three groups on initial reactivity to alcohol cues on the two primary
dependent variables (craving and urge distress) and the three secondary dependent variables
(PA, NA, HR) revealed significant effects of cues on craving, urge distress, and HR and no
group x time interactions (Table 2).

Strategy Effects on Acute Motivation for Alcohol

Mixed ANOVAs for dependent variables significantly affected by alcohol cues in
preliminary analyses (i.e., craving, urge distress, and HR) are presented in Table 2. Means
and standard errors across the omnibus comparisons are presented in Figure 2 (Panels A and
B). A significant group x time interaction was present for craving in omnibus analyses
indicating differential responding by condition. Follow-up mixed ANOVAs of adjacent time
points (Table 3) on craving revealed significant condition x time interaction effects during
two time points (Figure 2 Panel C). Following the first extinction period, there was a
significant interaction in which the DST group had a greater decrease in craving than the
other groups. There was also a significant interaction during the subsequent cue exposure, in
which only the DST did not report a significant increase in craving. For the remaining cue
exposure and extinction periods, significant interactions were not present. When considering
urge distress, a similar pattern was evident. A significant group x time interaction was
present in the omnibus ANOVA (Table 2) with the DST group demonstrating a steeper
decrease in urge distress over the course of the protocol (Figure 2 Panel B). Follow-up
examinations of adjacent time-points revealed that the DST had a greater decrease in urge
distress during the initial extinction period when compared to the other groups as well as a
trend toward a condition x time interaction (p = .06) following the second presentation of
alcohol cues. For the remaining cue exposure and extinction periods, significant interactions
were not present. A significant effect of time was present for HR, reflecting a decrease in
heart rate over the course of the bar lab protocol (HR following alcohol exposure #1: M =
75.61 [SEM = 1.40]; HR following extinction #3: M = 72. 94 [SEM = 1.25]), but no
condition x time interaction was present in the omnibus analysis.

Exit and Follow-up Analyses

During the exit assessment, individuals were asked several questions regarding their
perceptions of the various coping strategies employed (Table 1). Although results of the
one-way ANOVA indicated a significant difference in perceived difficulty of the strategies,
pairwise comparisons revealed that this reflected low levels of difficulty reported by

Alcohoal Clin Exp Res. Author manuscript; available in PMC 2015 April 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Murphy and MacKillop Page 8

individuals in the CTL group who had not been given any explicit strategy, with the means
of MND and DST groups not being significantly different t(54) = 1.81, p = .08. When
participants were asked how useful the coping strategies described to them were, results of
one-way ANOVA again revealed significant differences (Table 1) and pairwise comparisons
suggested individuals in the DST group found their strategy to be more beneficial during the
session than did individuals in the MND group, t(54) = -3.08, p < .01. Correspondingly,
significant group differences were detected when individuals were asked whether they
thought the strategy employed would be a helpful tool to manage cravings (Table 1). Again,
individuals in the DST group reported stronger support for their strategy than was reported
in the mindfulness condition, t(54) = -3.30, p < .01.

Also during the exit assessment, individuals were assess to explore whether aspects of the
experimental manipulation (i.e., experiencing a craving while in the presence of alcohol cues
but using a given technique rather than drinking) had influenced their perceived ability to
resist drinking in various situations (e.g., when offered a drink, when frustrated). A mixed
ANOVA comparing baseline and exit DRSEQ scores, showed a significant increase in drink
refusal self-efficacy for all groups over the course of the session, F (2, 81) = 4.63, p=.03,
but there was not a significant group x time interaction.

The follow-up telephone assessment was completed by a majority of participants (81%, n =
68) with no significant completion differences by group, x2 (2) = 1.08, p = .59. Comparing
baseline levels of craving and number of drinks/week to those reported during the telephone
follow-up revealed a significant effect of time with participants reporting lower levels of
craving, F (1, 65) = 6.82, p = .01, and fewer drinks/week, F (1, 65) = 25.63, p < .01, than
initially reported. This was the case across conditions and group x time interactions were not
present.

Discussion

The goal of the current study was to conduct a laboratory investigation of the effects of a
mindfulness strategy on acute craving for alcohol. A comparative design was employed in
which a mindfulness strategy was predicted to be superior to both an alternate strategy and
no strategy at reducing acute desire to drink and associated urge-related distress. Contrary to
predictions, however, the MND strategy was not significantly better at reducing desire to
drink or distress caused by urges. Instead, individuals in the DST group exhibited
significantly more successful craving management compared to both the MND and CTL
groups. Over the course of the session, the DST group reported decreases in desire to drink
and distress from urges that were nearly triple what was reported in the MND or CTL
groups. These differences were most pronounced early in the session with the DST group
demonstrating greater extinction to the effects of alcohol cues as well as decreased reactivity
to them. The similar pattern of findings across craving and urge distress provide greater
confidence in the differences in strategy effects.

Although the experimental procedures were found to influence experiential craving and
resulting distress, similar effects were not demonstrated when considering physiological
arousal and mood. Overall levels of positive and negative affect did not fluctuate
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considerably during the session and there was not a significant change in PA or NA in
response to alcohol cues. Although participants reported fluctuations in how annoying and
uncomfortable their desire to drink was, as measured by urge distress, this appeared to be
largely independent of global mood states. In other words, participants endorsed that their
cravings made them feel increasingly uncomfortable without a commensurate change in
general happiness or sadness. Accordingly, this study provides support for urge distress as a
novel index of motivation for alcohol and suggests that mood-ratings may not fully capture
the extent to which urges to drink are experienced as unpleasant and distressing. Unlike PA
and NA, there was a significant elevation in HR in response to alcohol cues. Nonetheless,
assigned coping strategies did not differentially impact psychophysiological arousal over the
course of the session. Instead, HR quickly returned to levels experienced prior to exposure
to alcohol cues. This decrease likely reflected an adaptive, physiological response following
the presentation of a novel stimulus that was facilitated by coping techniques, regardless of

type.

In addition to the effects on primary and secondary dependent variables, there were several
additional effects of note. Following the alcohol extinction protocol, individuals reported
greater confidence in their ability to resist having a drink in a variety of high-risk situations.
This finding was independent of group assignment. Thus, deliberately refraining from
drinking despite active cravings appears to have fostered participants’ insight into their
ability to do so, resulting in increased drink refusal self-efficacy. Similarly, when contacted
one week after participation in the laboratory session, participants reported lower levels of
craving and reduced alcohol consumption. This was also regardless of group status,
suggesting that participating in the extended cue exposure and extinction session had a
positive impact on subsequent alcohol craving and consumption irrespective of strategy.

Although interest in using mindfulness in the treatment of addictive behavior has burgeoned,
the results of this study did not indicate that applying mindfulness techniques to acute
cravings was effective at reducing craving or in changing the way in which craving is
experienced. This converges with research demonstrating that mindfulness and acceptance-
based strategies to reduce acute craving for cigarettes were not superior to a control
condition (Bowen and Marlatt, 2009), to a strategy involving ignoring thoughts (Rogojanski
etal., 2011), or to a strategy involving suppressing thoughts of smoking (Litvin et al., 2012).
Thus, results of the present study seem to replicate similar recent findings that suggest acute
mindfulness-based strategies may not be particularly effective at reducing acute drug
cravings. Rather than MND strategy being the most effective of those employed in the
present study, the DST strategy, which consisted of recommendations that were behavioral
(e.g., do something else) and cognitive (e.g., think about something else) in nature, was
found to be superior. Although the DST condition was selected to serve as an active control
condition for the purposes of the current study, the positive DST findings converge with
previous research suggesting that diverting attention and distracting oneself are likely to
facilitate the ability to withstand temptation (Peake et al., 2002). Furthermore, these findings
are consistent with two studies on smoking using active behavioral strategies to reduce
substance consumption. One study demonstrated that “keeping busy” was a strategy
frequently endorsed by individuals who had successful stopped smoking cigarettes (Richter
et al., 2002). In another study, cigarette smokers who practiced a distracting activity (i.e.,
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seated isometric exercises such as fist clenching) while experiencing a desire to smoke had
statistically significant reductions in craving immediately following an experimental
manipulation and after a delay (Ussher et al., 2006). Applying this approach for managing
alcohol cravings is a promising future direction to verify extend the current findings and
research modifying parametric aspects of the distraction condition (e.g., having participants
complete particular distraction tasks) may be beneficial to this end.

As this is one of the first laboratory studies to examine the effects of a mindfulness-based
coping strategy on acute cravings for alcohol, the current findings should be considered in
the context of the study's strengths and limitations. Among the strengths, this study was
appropriately powered to detect effects, the manipulation checks supported the internal
validity of the independent variables, and acute motivation for alcohol was assessed using a
multidimensional approach. There were also several limitations. First, this study did not
involve an alcohol self-administration component. As such, it is unclear whether the changes
in craving and distress from craving reported would have translated into actual differences in
consumption. Second, the modality used to collect data during the follow-up telephone
assessment (i.e., interview) was different than the one used during the laboratory session
(i.e., self-report questionnaire) and it is possible that differences in assessment modality may
have influenced responding. Finally, the coping strategy manipulations in this study were
acute in nature and did not involve extensive practice, which may be required for
successfully using mindfulness to cope with cravings. Although the MND strategy was not
reported to be more difficult than the DST strategy, like many skills, mastery of mindfulness
techniques may require repetition and practice in order to yield skillful and effective
implementation. This is, however, an empirical question and one that will be important to
address in future studies.

In addition to these limitations, several other considerations deserve mentioning. First, this
study used alcohol cues as a way to elicit the cravings to which coping strategies were
subsequently applied. It is possible that results may vary given different study parameters
such as applying given techniques to other types of craving (e.g., stress-elicited, withdrawal-
elicited). Second, it is important to acknowledge the possibility of demand characteristics
influencing participants’ responding. Although the groups were given different strategies
regarding how they were to interact with any cravings that they experienced, all participants
were instructed that the study was investigating how well “different strategies work to
handle cravings for alcohol.” Therefore, all participants had identical information regarding
what was expected of them with regard to study aims and objectives. In addition, neither
participants nor experimenters had knowledge of specific hypotheses (e.g., the superiority of
one strategy over another). Therefore, differences reported during the experimental
manipulation (e.g., significantly lower levels of craving and urge distress reported by
individuals in the DST group) and during the exit assessment (e.g., significantly higher
levels of support for the usefulness of the given strategy and its ability to be a helpful tool to
manage cravings reported by individuals in the DST group) are unlikely to be the result of
participant's having different perceptions of what was expected of them. Another
consideration is the nature of the sample. Even though participants were at-risk heavy
drinkers, they were not actively seeking treatment, so caution should be taken when
generalizing these findings to treatment-seeking populations. It is important not to
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overgeneralize these findings, but this study echoes concerns that empirical research has not
provided unequivocal support for the effectiveness of mindfulness for substance abuse
(Appel and Kim-Appel, 2009). Methodologically rigorous research continues to be needed
to understand what components of mindfulness, if any, effectively aid the management of
acute cravings for alcohol and other addictive drugs.
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Study schematic of experimental procedure. SAB, State Battery Assessment.
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Figure 2.
Effects of mindfulness, distraction, and no strategy on subjective craving for alcohol and

urge distress. Panels A and B depict the omnibus 3 (condition: MND, DST, CTL) 9 2 (time:
prior tomanipulation of coping strategy and at the end of the experimental period). Panels C
and D show full-resolution depictions of each group at all time points across the protocol
(statistical significance for changes presented in Tables 1 and 2). Neutral cues were
presented at time point 1, alcohol cues were acutely presented at time points 2, 4, and 6, and
unreinforced exposure to alcohol cues (extinction) took place at time points 3, 5, and
7.MND, mindfulness group; DST, distraction group; CTL, control group; T, time point.
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Comparisons of Responses to Alcohol Cues Using 3 (Condition) x 2 (Time) Mixed ANOVAs

Table 2

Initial Reactivity to Alcohol Cues

Variable Condition (C) Time (T) CxT
Fon?, F n?, F on?,
1 *k*k
Craving 1.85 .04 109.32 57 140 .03
1 *k*k
Urge Distress 93 .02 100.13 .55 84 .02
* %
Heart Rate 31 .01 2081 34 45 01
Positive Affect 2.16 .05 2.46 .03 34 .01
Negative Affect 1.08 .03 2.28 .03 151 .04

Changes Across the Bar Lab Protocol

Variable Condition (C)  Time (T) CxT
F n 2 b F n 2 p F n
1 * % * % *k*k
Craving 652 1 3884 32 9062 21
H * k% * %

Urge Distress 195 .05 3450 .30 6.51 14

Heart Rate 24 01 1 47** 12 15 .00
Note.
*=p<0.05
**

=p<0.01
*k %k
=p<0.001
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Table 3
Mixed ANOVAs for Primary Dependent Variables Using 3 (group) x 2 (time) Mixed ANOVAs of Adjacent
Time Points
Period Time points (Figure 2) Condition Time CxT
F n 2 b F n 2 b F n 2 P
Craving
* * k% * %
EXT #1 2vs. 3 402 .09 35.16 .30 514 A1
*k %k * * %
CUES#2 3vs. 4 783 .16 505 .07 90 A1
* % * %k
EXT#2 4vs.5 10.22 .20 25.30 .24 .02 .00
CUES #3 5vs. 6 9.88*** .20 6.64* .08 73 .02
EXT#3 6vs. 7 12_29*** .23 15.80*** .16 41 .01
Urge Distress
*k Kk *
EXT #1 2vs. 3 1.38 .03 21.05 .34 381 .09
CUES#2 3vs.4 265 .06 8 16** .09 293 07
EXT#2 4vs. 5 342* .08 2494*** 24 151 .04
* * %
CUES#3 b5vs.6 3.98 .09 8.38 .09 .05 .00
* % **
EXT#3 6vs. 7 4.96 A1 10.97 12 .98 .02
Note. EXT = extinction period, CUES = alcohol cue exposure period
*
=p<0.05
=p<0.01
* k%
=p<0.001
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