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ABSTRACT
Aims Many theoretical perspectives suggest that alcohol-related stimuli bear on attentional processes. Building upon
these ideas and recent advances regarding the attention-constricting impact of approach motivational states, we
predicted that mere exposure to alcohol-related images would suffice to reduce the breadth of attention among
individuals who possessed a strong motivation to consume alcohol. Design Two studies exposed participants to
alcohol and neutral cues prior to assessing attention structure. In both studies, measures of alcohol use, negative
alcohol expectancies, trait approach motivation and alcohol-related approach motivation were assessed. Setting and
participants Study 1 comprised 102 undergraduates and study 2 comprised 161 undergraduates. Studies were
conducted at Texas A&M University, College Station, Texas. Measurements In both studies, participants were briefly
exposed to pictures of various stimuli (alcohol versus neutral pictures). After each picture was displayed, participants
completed a trial assessing attentional focus. Findings After controlling for relevant covariates, both studies demonstrated that exposure to alcohol-related pictures led to a narrowing of attentional focus among individuals who
possessed a strong motivation to use alcohol. Exposure to neutral pictures, however, did not interact with alcoholrelated motivation to influence attentional focus. Conclusions Alcohol cues narrow attentional breadth for individuals who are motivated to consume alcohol, suggesting a non-pharmacological means in which alcohol produces a
narrow mindset. Alcohol cues may contribute to cognitive and behavioral deficits, as well as drinking behaviors, in
part, because they lead to the inability to process a broad range of information in the environment.
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INTRODUCTION
Decades of research have examined the link between
alcohol and attentional processes [1,2]. Much of this
work has built upon the idea that, when individuals
possess strong motivation to consume alcohol, stimuli
associated with alcohol are more likely to attract attention. Presumably, this type of attentional bias is functional. For example, according to alcohol expectancy
theory (AET; [3–5])), focusing attention on alcoholrelated stimuli helps individuals to pursue the goal of
obtaining and consuming alcohol efficiently by limiting
the processing of stimuli that are either irrelevant to, or
that would impede, goal attainment (see also [6]). Moreover, numerous theories addressing the link between
© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction

addiction and attentional bias suggest that the capture of
attention by stimuli associated with alcohol use will
occur among individuals who are motivated to consume
alcohol, even if they are not currently drinking or expect
to drink at the time the alcohol-related stimuli are presented (see [1,2,7–10] for reviews).
While it is clear that alcohol cues bias the content of
attention, alcohol consumption itself has also been
hypothesized to produce a general shift in attention
structure. Specifically, alcohol myopia theory (AMT;
[11]) posits that pharmacological properties associated
with alcohol consumption reduce the breadth of information available in memory, constricting the focus of
attention such that it encompasses only the most proximal or salient sources of information. This narrowing of
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attentional scope leads inebriated individuals to make
more extreme, unmitigated behavioral choices than
sober individuals, who presumably attend to and process
a wider array of information. Considerable evidence
supports AMT [12], with perhaps the most compelling findings showing that intoxicated individuals
will exhibit either greater behavioral disinhibition or
inhibition, depending on whether impelling or inhibiting
cues are salient in memory [13]. Notably, AMT suggests
that inebriation restricts attention towards salient
information regardless of the actual content of that
information (e.g. whether or not the information is
expectancy-consistent or impels the individual towards
the incentive).
Although the attention-based processes posited by
AMT are driven pharmacologically, and therefore come
into play only after drinking has begun, a recent neuropsychological model of motivation and attention hints at
the possibility that, as with changes in the content of
attention, changes in attentional structure may not
require alcohol consumption itself (see also [6]).).
According to the motivational intensity model (MIM
[14]), states of high approach motivation (e.g. desire)
prompt a general narrowing of attentional scope that
functions to restrict cognitive access to irrelevant stimuli
during goal pursuit. The results of several recent studies
support this hypothesis [14–16], demonstrating that
exposure to stimuli that activate approach motivational
states (e.g. pictures of desserts) narrows the focus of
attention compared to equally positive but non-appetitive
stimuli (e.g. humorous films) or neutral stimuli (e.g. pictures of rocks). For example, studies show that individuals are less attentive to how visual stimuli are globally
configured [17] after viewing appetitive stimuli. Furthermore, research suggests that the activation of approach
motivational states has specific neural loci (e.g. [18–21]))
and a prominent neural marker of approachmotivational intensity, heightened relative left frontal
cortical activation [19], has been demonstrated to underlie the relationship between appetitive stimuli and narrowed attention ([16,22]; see also [23]). Overall, these
findings suggest that appetitive stimuli narrow attention,
leading individuals to ‘miss the forest for the trees’.
Extrapolating from this recent research, we posit a
hitherto unexplored manner by which alcohol may constrain attention. Specifically, we hypothesize that the generalized, content-independent narrowing of attention
uniquely predicted by MIM theorists to accompany states
of high approach motivation may be triggered by exposure to alcohol cues among individuals with stronger
alcohol-related approach tendencies. In line with AET
and other major models of addiction [7–10], this hypothesis builds upon the presumption that alcohol-related
moderation of attentional processing does not require
© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction
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actual consumption and may be set in motion by the
mere presence of alcohol cues. However, it also newly
advances the notion that exposure to such cues may not
only bias individuals to attend to different contents of
information (e.g. images of alcoholic beverages), but may
also limit the very range of information to which attention is directed, irrespective of its content. We probed for
the existence of such a non-pharmacological effect of
alcohol cues on attention structure in two experiments.
Specifically, we presented participants with either images
of alcoholic beverages or control images. Afterwards, we
used a composite letter (i.e. Navon global–local) response
time (RT) task to gauge participants’ attentional scope.
We predicted that alcohol-related stimuli would constrict
the overall breadth of perceptual attention (i.e. reduce the
size of the attentional ‘spotlight’) for participants who
were highly motivated to drink.

STUDY 1
Methods
Participants
One hundred and two students (59% female) enrolled in
an introductory psychology course participated for
partial completion of course credit. Ages ranged from
18–29 [mean = 19.58, standard deviation (SD) = 1.48].
In terms of drinking behavior, four participants reported
drinking alcohol almost daily, 40 reported drinking once
or twice a week, 20 reported drinking about once a
month, nine reported drinking three or four times a year,
12 reported drinking between one and four times in their
lives, and 17 reported never having consumed alcohol.
Measures
Priming and attentional scope task. A within-participants
procedure developed by Gable & Harmon-Jones [14] was
adapted for the present study. Participants viewed 64
color photographs. Half the photographs were images of
alcoholic beverages. The other photographs were neutral
images of rocks. In each trial, a picture was displayed for
6 seconds following a 500-ms fixation cross. After each
picture, another fixation cross (500 ms) appeared and a
composite letter was presented until the participant
responded. If a response did not occur within 5 seconds,
the next trial began. Inter-trial interval varied between
18 seconds and 20 seconds.
To assess attentional breadth, we used an established
measure of global/local processing [17]. In this task,
large letters composed of smaller letters are presented.
Each vertical and horizontal line of a large letter was
made up of five closely spaced smaller letters (e.g. a T
made up of Ls). Participants were asked to indicate as
Addiction, 107, 1074–1080
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quickly as possible whether the picture contained the
letter T or the letter H by pressing the left shift key or the
right shift key, respectively. Global targets were those in
which a T or an H was composed of smaller Ls or Fs (see
Appendix). For these targets, faster responses indicated
that attention was focused on the ‘big picture’ (i.e. the
global shape) as opposed to the small details (i.e. the
letters that made up the target), indicating that participants possessed a broader attentional focus. Local targets
were those in which a large L or F was composed of
smaller Ts or Hs. For these targets, faster responses to the
T or H letters indicated a relatively local (narrow) focus
(i.e. attention was focused on the local details of the
stimuli, or the ‘trees’ instead of the ‘forest’). Thirty-two
local and 32 global targets were presented in random
order.
Alcohol and dispositional approach motivation. Four items
adapted from the Behavioral Activation Scale (BAS) Drive
subscale [24] were used to assess approach motivation
towards alcohol. Items included ‘when I want alcohol, I
usually go all-out to get it’, ‘I go out of my way to get
alcohol when I want it’, ‘if I see a chance to get alcohol,
I move on it right away’ and ‘when I am going to
get alcohol, I use a “no holds barred” approach’
(mean = 2.34, SD = 1.37, a = 0.92). We adapted items
from the Drive subscale because this scale best reflects
motivation to pursue desired goals [24], which is linked
theoretically and empirically to narrowed attentional
focus (e.g. [14]). Finally, participants completed the BAS/
BIS scale [24] to enable assessment of generalized
trait approach motivation (mean = 4.18, SD = 1.17,
a = 0.90, for Drive subscale). Research has shown that
general appetitive cues narrow attention to a greater
extent among those with higher trait approach motivation (i.e. those for whom the appetitive stimuli depicted
should be most desirable [15]). As such, we controlled for
trait approach motivation to examine whether an
alcohol-related approach motivation would interact specifically with alcohol-related stimuli to constrict attention. Items were rated on a scale from 1 (not at all true) to
7 (extremely true).
Alcohol expectancies. Participants completed the 18-item
negative alcohol expectancy subscale from the Comprehensive Effects of Alcohol scale (CEOA [25]). We assessed
negative expectancies to account for the Easterbrook
hypothesis [26] that negative arousing stimuli activate
vigilant states and produce a subsequent, adaptive narrowing of attentional scope (see also [27,28])). Therefore,
negative expectancies (e.g. cognitive and behavioral
impairment) were included to examine whether they
would also interact with the primes to influence attentional focus by fostering aversive arousal. Inclusion of
© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction

these measures also helped to test whether our predicted
findings were driven uniquely by alcohol-related motivation as opposed to general negative alcohol expectancies.
Items were rated on a scale from 1 (disagree) to 4 (agree;
mean = 2.56, SD = 0.50, a = 0.90).
Alcohol use. Alcohol use was assessed to additionally
ensure that the predicted effects were due uniquely to
alcohol-related approach motivation (not merely the propensity to drink, which may be due to social norms and
not the strength of the incentive per se; e.g. [29]). To
assess typical alcohol consumption, participants completed items from the revised Drinking Styles Questionnaire (DSQ-R; [30]). A composite variable was created by
averaging the standardized scores for four items assessing
typical quantity and frequency of alcohol use. Examples
of items include ‘which of the following best describes
how often you drink alcohol?’ (1 = ‘I have never had a
drink of alcohol’, 6 = ‘I drink alcohol almost daily’) and
‘which of the following best describes how much alcohol
you usually drink at one time?’ (1 = ‘I don’t drink
alcohol’, 5 = ‘I usually drink a lot of alcohol (more than
nine beers or drinks)’.
Procedure
Participants completed a laboratory-based experiment.
They were told that they would complete a few unrelated
tasks sponsored by various researchers from the psychology department. Participants were escorted to a visually
isolated computer and first completed the image viewing
and composite letter reaction-time task. Participants then
completed a survey purportedly sponsored by ‘The Center
for Research on Addictions’ containing the measures of
alcohol use, expectancies and motivation, followed by the
BIS/BAS scale. Finally, they were probed for suspicion and
thoroughly debriefed.
Results and discussion
Response times on the composite letter task were transformed logarithmically to compensate for skew. Trials
with incorrect responses, in which the RT was more than
SD from the mean for that stimulus [31], and multivariate outliers with residuals more than 3 SD away from the
mean were excluded from analyses.
Two dependent variables were computed to test our
main predictions. Previous research has demonstrated a
general global bias on this measure, indicating that participants typically respond faster to the global targets
compared to the local targets [14,15,17]. As such, following Gable & Harmon-Jones [14], we first computed a
difference score between the global-alcohol and the
global-neutral RTs (globalalcohol-neutral). For this score, a
slower RT to the global-alcohol trials compared to the
Addiction, 107, 1074–1080
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Table 1 Summary of hierarchical regression analysis for variables predicting attentional restriction, study 1.a
b

Table 2 Summary of hierarchical regression analysis for variables predicting attentional restriction, study 1.a

b

Step 1, R2 = 0.073, P < 0.07, 95% CI: -0.021, 1.67
Alcohol use
0.00
0.03
Negative alcohol expectancies
-0.03
-0.17
Trait approach motivation
0.02
0.20*
Step 2, R2 change = 0.038, R2 = 0.11, P < 0.05, 95% CI:
0.001, 0.219
Alcohol-related approach motivation
0.02
0.27*
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b
Step 1, R2 = 0.36, P < 0.0001, 95% CI: 0.218, 0.502
Alcohol use
0.00
Negative alcohol expectancies
-0.05
Trait approach motivation
0.01
Neutral global—neutral local difference score 0.64
Step 2, R2 change = 0.035, R2 = 0.39, P < 0.05, 95% CI:
0.250, 0.530
Alcohol-related approach motivation
0.03

b

0.01
-0.17
0.11
0.58**

0.27*

n : 101. aDV: globalalcohol-neutral difference score. *P < 0.05.
n: 101. aDV: alcoholglobal–local difference score. *P < 0.05; **P < 0.01.

global-neutral trials would demonstrate alcohol–cueinduced attentional narrowing (i.e. the global bias would
be attenuated after the alcohol pictures compared to the
neutral pictures, demonstrating a restricted focus of
attention). As mentioned previously, narrow attentional
focus may either reflect slower RTs to the global-alcohol
targets or faster RTs to the local-alcohol targets. Therefore, following Förster and colleagues [32], we also computed a difference score between the global-alcohol and
the local-alcohol RTs (alcoholglobal–local) to serve as a second
dependent variable of attentional narrowing. For this
dependent variable, higher scores again indicate a narrowing of attention following alcohol primes.
Hierarchical multiple regressions were used to test our
hypothesis. Alcohol use, alcohol expectancies and trait
BAS-Drive ratings were entered as covariates on the first
step in both equations. In the first analysis, these variables were regressed on the globalalcohol-neutral difference
score and contributed to a marginally significant change
in R2 (P < 0.07), with trait BAS-Drive predicting constriction of attention following alcohol primes (P < 0.05). As
predicted, the alcohol BAS-Drive variable, entered on the
second step, also produced a significant change in R2
(P < 0.05), showing that higher alcohol BAS-Drive led to
slower responses to the global stimuli (i.e. attention narrowing) following alcohol primes, compared to the
neutral primes (P < 0.05; see Table 1). A corresponding
analysis was conducted to test whether alcohol BASDrive also predicted faster responses to local stimuli (i.e.
a reduced localalcohol-neutral difference score). The effect of
alcohol BAS-Drive was not significant in this analysis
(P = 0.91).
In the second analysis the covariates, along with the
neutralglobal–local difference score, to control for individual
differences in response times [33], were regressed on the
alcoholglobal–local difference score. These variables contributed to a significant change in R2 (P < 0.001), with the
neutralglobal–local difference score positively predicting
the alcoholglobal–local difference score (P < 0.001). Notably,
the alcohol BAS-Drive variable, entered on the second
© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction

step, also produced a significant change in R2 (P < 0.05),
again showing that higher alcohol BAS-Drive levels
engendered a narrowing of attention following alcohol
primes (P < 0.05; see Table 2).
In sum, the findings of study 1 constitute the first
evidence in support of the hypothesis that exposure to
alcohol cues constricts the scope of perceptual attention
(i.e. reduces the size of the attentional spotlight) among
individuals who are higher in motivation to use alcohol.
Although attention narrowing was obtained only among
individuals higher in alcohol-related as opposed to generalized trait approach motivation, this initial experiment
did not include a control group that depicted incentives
other than alcohol. As such, it remained possible that the
effect was not specific to alcohol cues, but would have
resulted from exposure to any appetitive cue. To rule
out this possibility, we replicated study 1 using a nonalcohol-incentive control group.

STUDY 2
Methods
Participants
One hundred and sixty-one students (73% female)
enrolled in an introductory psychology course participated for partial completion of course credit. Ages ranged
from 18–23 (mean = 18.57, SD = 0.95) years. Zero participants reported drinking alcohol almost daily, 31
reported drinking once or twice a week, 48 reported
drinking about once a month, 16 reported drinking three
or four times a year, 20 reported drinking between one
and four times in their lives and 46 reported never having
consumed alcohol.
Measures and procedure
The measures and procedure mirrored the methodology
used in study 1, with the notable exception that the
control images included pictures of appetitive stimuli (e.g.
Addiction, 107, 1074–1080
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Table 3 Summary of hierarchical regression analysis for variables predicting attentional restriction, study 2.a
b

Table 4 Summary of hierarchical regression analysis for variables predicting attentional restriction, study 2.a

b

Step 1, R2 = 0.01, P = 0.61, 95% CI: -0.020, 0.040
Alcohol use
-0.00
-0.01
Negative alcohol expectancies
0.00
0.02
Trait approach motivation
0.01
0.11
Step 2, R2 change = 0.036, R2 = 0.048, P < 0.05, 95% CI:
-0.015, 0.111
Alcohol-related approach motivation
0.02
0.24*

b

b

Step 1, R2 = 0.267, P < 0.001, 95% CI: 0.153, 0.381
Alcohol use
0.00 -0.06
Negative alcohol expectancies
-0.01 -0.03
Trait approach motivation
0.00 0.03
Neutral global–neutral local difference score 0.49 0.51**
Step 2, R2 change = 0.02, R2 = 0.287, P < 0.05, 95% CI:
0.173, 0.401
Alcohol-related approach motivation
0.02 0.18*

n: 159. aDV: globalalcohol-neutral difference score. *P < 0.05.
n: 159. aDV: alcoholglobal–local difference score. *P < 0.05; **P < 0.01.

delicious desserts) rather than pictures of rocks. These
stimuli have been administered in several studies examining the effects of appetitive cues on attentional focus
(e.g. [14,16,22]).
Again, after the image viewing and Navon letter task,
participants completed the same measures used in the
previous study including typical alcohol use, negative
alcohol expectancies (mean = 2.70, SD = 0.60, a =
0.91), alcohol BAS-Drive (mean = 1.73, SD = 1.02,
a = 0.90) and trait BAS-Drive (mean = 3.84, SD = 1.24,
a = 0.85) before they were probed for suspicion and
thoroughly debriefed.
Results
Response times were transformed logarithmically. Once
again, trials with incorrect responses, trials in which the
RT was more than 3 SD from the mean for that stimulus
and multivariate outliers with residuals more than 3 SD
away from the mean were excluded from analyses.
Again, we computed two difference scores to serve as
our dependent variables. For the first regression, the
covariates were regressed on the globalalcohol-neutral difference score and did not contribute to a significant change
in R2 (P = 0.61). However, replicating the results of study
1, the alcohol BAS-Drive variable, entered on the second
step, did produce a significant change in R2 (P < 0.05),
showing that higher alcohol BAS-Drive scores were associated uniquely with this type of attention-narrowing following alcohol primes relative to other incentives
(P < 0.05; see Table 3). A corresponding analysis was
conducted to assess whether alcohol BAS-Drive would
predict faster responses to local stimuli (localalcohol-neutral
difference score). Again, the alcohol BAS-Drive score was
not significant in this analysis (P = 0.84).
In the second regression analysis, the covariates were
regressed on the alcoholglobal–local difference score and contributed to a significant change in R2 (P < 0.001) with the
neutralglobal–local difference score positively predicting the
alcoholglobal–local difference score (P < 0.001). Critically,
© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction

the alcohol BAS-Drive variable, entered on the second
step, also produced a significant change in R2 (P < 0.05),
again showing that higher alcohol BAS-Drive scores
produced a narrowing of attention following alcohol
primes (P < 0.05; see Table 4). Finally, although study 2
was comprised primarily of women participants, results
for both analyses remained significant controlling for
gender (Ps < 0.05).

GENERAL DISCUSSION
Based on motivational approaches to understanding
addictive behaviors (e.g. [3–5,11]) and recent advances
concerning the attention-constricting impact of
approach motivational states [14,15], we predicted that
mere exposure to alcohol-related images would suffice to
reduce the breadth of perceptual attention for individuals
with higher motivation to use alcohol. Evidence for this
type of narrowing of attention was found in two experimental studies demonstrating, for the first time, a nonpharmacological means by which alcohol moderates the
overall scope of attention.
Various theories suggest that substance-related
stimuli capture attention when the motivation to
consume the substance is relatively intense (e.g. [7–10])).
This idea is corroborated by findings showing that
individuals who are motivated to consume alcohol and
other drugs (e.g. heavy users, etc.) direct more attention
towards substance-related stimuli compared to other
types of stimuli (e.g. [1,2]). Researchers suggest that
these biases in attention represent a cognitive measure
of individuals’ motivation to consume the substance
[34,35]. Our findings support this idea and highlight a
new, implicit indicator of the desire to consume addictive
substances, one based on the size of the attentional spotlight rather than the content of the stimuli to which
attention is directed.
These current findings suggest that the activation
of alcohol-related approach motivation leads people to
Addiction, 107, 1074–1080
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focus on local, perceptual details in the environment.
Importantly, this type of perceptual attention narrowing
is associated with a corresponding narrowing of conceptual attention, which can be understood as the
range of mental representations rendered accessible to
working memory [27,36]. For example, studies have
shown that focusing on local perceptual details diminishes creativity [37] leads to a greater focus on the ‘here
and now’, as opposed to long-term goals and plans,
fosters inaccuracy in face recognition tasks [38] and
engenders deficits in memory for peripheral details (e.g.
[39]). As such, the present findings may have significant downstream implications for research examining
the deleterious effects of alcohol use on cognitive and
behavioral functioning. For instance, our findings
suggest that inebriation may inhibit individuals’ ability
to consider the long-term consequences of their behavior, in part because alcohol-related environmental cues
may foster a narrow cognitive mindset. Clearly, future
research needs to examine how such processes influence
social behavior over and above the pharmacological
effects of alcohol.
In a related vein, future studies need to examine
whether the behavioral effects of cue-induced attentional narrowing mimic those of alcohol myopia [11].
Although the present findings may represent a relatively
fleeting ‘carryover’ effect on attention [40], it is possible
that the presence of alcohol cues (e.g. advertisements for
alcohol beverages) may at least transiently constrict
attentional scope such that relatively salient impelling
(e.g. aggressive) or inhibitory (e.g. non-aggressive) cues
are given greater weight than they would receive otherwise [11]. To support this idea, a recent study demonstrates that appetitive (i.e. attention narrowing) stimuli
enhance memory for information presented in the central
line of vision but impairs memory for information presented in the periphery ([15]; see also [39])), suggesting
that appetitive stimuli shift the focus to easily accessible
information (e.g. if it is salient or centrally presented) at
the expense of other types of information.
Interestingly, given its ability to operate preconsumptively, cue-induced attention narrowing may
have a unique role in shaping initial decisions to drink.
For instance, alcohol stimuli may constrain the ability to
attend to and consider information that might militate
against drinking (e.g. reminders that alcohol intoxication
will interfere with future activities or impair subsequent
decision making [6]) for individuals who possess a strong
approach motivation towards alcohol. If so, the activation of alcohol-related approach motivation may facilitate drinking not only because it reflects enhanced
incentive value for alcohol use, in part because it also
impedes attentional access to information that might
inhibit the decision to imbibe.
© 2012 The Authors, Addiction © 2012 Society for the Study of Addiction
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In conclusion, a considerable amount of further study
will be required to elucidate the dynamics and behavioral
implications of the alcohol stimuli-induced attention
narrowing revealed in the studies at hand. If the present
results are any indication, the link between alcohol use
and behavior may be considerably more complex than
extant social–cognitive models would suggest, involving
attentional and motivational-related processes before
as well as during alcohol consumption. Understandin
g the interplay between these low-level processes and
the manner in which they are themselves mediated or
moderated by alcohol consumption will be pivotal in
developing effective strategies to combat the misuse of
alcohol and its daunting social costs.
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APPENDIX
Respond ‘T’ or ‘H’

Global Trials

Local Trials
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