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Abstract

Recent theories propose that repeated drug use is associated with attentional and evaluative biases for drug-related stimuli, and that thes
cognitive biases are related to individual differences in subjective craving. This study investigated cognitive biases for cannabis-related cues
recreational cannabis users. Seventeen regular cannabis users and 16 non-users completed a visual probe task which assessed attentional bia
for cannabis-related words, and an implicit association test (IAT) which assessed implicit positive or negative associations for candabis-relate
words. Results from the IAT indicated more negative associations for cannabis-related words in non-users compared to users. Among cannabis
users, those with high levels of cannabis craving had a significant attentional bias for cannabis-related words on the visual probe task, but
those with low levels of craving did not. Results highlight the role of craving in attentional biases for cannabis-related stimuli.
© 2004 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction the processes that underlie the shift from experimental use
of a drug to drug dependence.

The motivational value of drug-related cues may con- An emerging body of evidence suggests that drug de-
tribute to drug seeking in humansStéwart et al., 1984 pendent individuals do exhibit both attentional biases (e.qg.
For example, according to the incentive-sensitization the- Stetter et al., 1995; Lubman et al., 2000; Ehrman et al.,
ory (Robinson and Berridge, 20&timuli associated with 2002 and evaluative biases (e.dducha et al., 1999,
drugs such as nicotine, alcohol and opiates acquire ‘in- 2000; Mogg et al., 2003for drug-related cues, relative to
centive salience’. Consequently, drug-related stimuli are non-dependent controls. Moreover, within addicts, varia-
perceived as highly attractive, and they ‘grab attention’. tions in subjective craving are associated with attentional
These processes, which exert a controlling influence overbiases for drug-related cueSgyette et al., 1994; Franken
drug-taking behaviour, are posited to operate automatically, et al., 2000; Hogarth et al., 2003; Mogg et al., 2p02or
outside awareness, and high levels of incentive salience areexample, studies have used the modified Stroop task to
associated with the subjective experience of craving. Thus,demonstrate that nicotine-deprived smokers are typically
this and other theories (e.Bi Chiara, 2009 propose that  slower to name the colours of smoking-related words than
regular drug use will be associated with evaluative and at- control words, which is consistent with an attentional bias
tentional biases for drug-related cues. An evaluative bias for smoking-related words (e.gross et al., 1993 Other
refers to a tendency to evaluate drug-related cues positively,studies have used the visual probe task, which involves the
and an attentional bias refers to a tendency for those cuessimultaneous presentation of pairs of stimuli (either words
to be selectively attended to at the expense of other stimuli. or pictures). Immediately after the stimuli disappear, a small
Therefore, cognitive biases for drug-related cues may index probe appears in the location of one of them, and partici-
pants are instructed to respond as quickly as possible to the
probe. The rationale behind the task is that people respond

faster to stimuli that appear in an attended, rather than unat-
fax: +44-2380-594507. . tended, region of a visual display (eRosner et al., 1980
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demonstrated an attentional bias for drug-related pictures inthese two combined tasks. Thus, if people have implicit
opiate addictslubman et al., 2000and for smoking-related  cognitions concerning cannabis-related words that are posi-
pictures in nicotine dependent smokers (&€bgrman et al., tive, they should be faster on the ‘cannabipleasant’ task,
2002; Bradley et al., 2003 Franken et al. (2000)sed a but if their implicit cognitions towards cannabis are nega-
modified visual probe task and demonstrated that variationtive, they should be faster on the ‘cannabisinpleasant’

in cocaine craving was associated with attentional bias for task (see~azio, 2001 for a review of automatic activation
cocaine-related words. of associated evaluations).

Excessive cannabis use is of growing concern in Western In summary, the primary aim of this study was to inves-
societies. For example, the number of people seeking treat-tigate attentional and evaluative biases for cannabis-related
ment for cannabis dependence almost doubled from 1992 towords in cannabis users and non-users. Our hypotheses
2002 in the USABudney and Moore, 2002nd, of 600 ado-  were: (1) cannabis users, relative to non-users, would have
lescents admitted to treatment programs for cannabis prob-implicit positive associations with cannabis-related words
lems, more than 96% met DSM-IV criteria for substance on the IAT; (2) cannabis users, but not non-users, would
dependenceT{ms et al., 2002 However, the concept of show attentional biases for cannabis-related words; and (3)
cannabis dependence is controversial for numerous reasongjiven predictions that subjective craving should be associ-
for example, the lack of a clearly defined withdrawal syn- ated with attentional and evaluative biases for drug-related
drome Smith, 2002. To date, research has not thoroughly cues Robinson and Berridge, 20))3ve hypothesised that
investigated the ‘incentive salience’ of cannabis-related cuescannabis users with high levels of craving would show
in cannabis users, or the relationship between ‘incentive stronger attentional and evaluative biases than those with
salience’ and subjective cannabis craving. It would be theo- low levels of craving.
retically interesting to investigate whether the cognitive bi-
ases that have been observed in other drug users would also
be present in cannabis users. 2. Method

Thus, the primary aim of the present study was to examine
if regular cannabis users would exhibit attentional biases
for cannabis-related stimuli and would find those stimuli
‘attractive’, relative to non-users. We used cannabis-related
and matched control words in a visual probe task in order
to investigate attentional biases.

2.1. Participants

Participants were recruited from the students and staff at
the University of Southampton via poster advertisements and
through an online experiment booking system. The group of
N e 17 cannabis users consisted of five males and 12 females,
We used the implicit association test ‘(IAT()El(t.aenwaId, with a mean age of 22.4 years.[5 = 5.4). The median
et al, %998 to measure the perceived ‘attractiveness Qf number of cannabis joints smoked per month was 16 (range
canpabls-related quds. The IAT has been used to In- 1-240), and the median length of time that cannabis had been
vestigate the perceived valence of c_jrug-r_elated words in smoked regularly was 3 years (range 6 months—14 years).
samples of smokers and heavy social drink&@w/dnson 1o, 599¢) of the cannabis users reported being daily tobacco
et al., 2001; Wiers et al., 2002; Palfai and Ostafin, 3003 = gp\q1ars Their mean level of cannabis craving as measured

The task is based on the principle that people will find by the Marijuana Craving Questionnaire (MCBeishman
it easier to categorise stimuli together if those stimuli et al., 200} was 3.87 (D. = 0.85, range 2.23-4.93) on

are strongly associated (e.g. drug-related and positive, 1_7 nsint scale, with higher values indicating stronger

\(/jvords) lratr:jer trdwan if the stimduli are hnot as_socia;[eg (8.9 craving. MCQ data was missing from one participant. None

rug-re ate. and negative words). In.t 1€ version o the '_AT of the cannabis users had ever sought treatment for cannabis
employed in the present study, participants were required 5, s or dependence. The control group consisted of 16
o (':at.egonse stimuli that belonged.to qne of fgur fate',non-users (4 males and 12 females), who were not currently
gories: two target concept categories (‘cannabis-related cannabis users and had no history of cannabis use, other than

and ‘environment-related’), and two contrasted attribute g, e rmental use. They had amean age of 20.9 yeds (S
categories (‘pleasant’ and ‘unpleasant’). Participants were 7.3). Five (31%) of the control group reported being daily

required to Perform a ca_tegorisation task that mapped thetobacco smokers. The cannabis user and non-user groups
four categories of stimuli onto two response keys. In one did not differ significantly in age; = 0.7, gender ratio,

combined task (‘cannabig¢ pleasant’), participants were 2 _ 0.1, or the number of daily tobacco smokey&, =
required to press one key in response to cannabis-related 5 o non-significant (ns). Additional selection criteria for

words, and pleasant words, but they were required t0 press,) o icinants were that they spoke fluent English and had
a different response key in response to enV|ronment—relatedvisual acuity within normal limits.

words, and unpleasant words. In the other combined task
(‘cannabis+ unpleasant’), the same response key was al- 2 2 Materials

located to cannabis and unpleasant words and a different

response key was allocated to environment and pleasant The cannabis word set was generated by asking ten peo-
words. The IAT effect is the difference in RTs between ple to provide a list of words that they perceived to be highly
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related to cannabis and its use. The entire list of words waseach word was 8 mm. The distance between the middle of
then administered to a different group of ten people (both each word was 120 mm.

cannabis-users and non-users, none of whom subsequently Each trial of the IAT started with a single word, which
took part in the study) who gave each word a score for was presented in the centre of the screen until participants
‘cannabis-relatedness’ on a 0-10 rating scale. The 16 wordsmade a manual response. Each stimulus was presented in
that achieved the highest scores for ‘cannabis-relatednessuppercase, and the approximate height of each word was
were then selected. Each of these words was then matched 2 mm. Participants were instructed to respond to the stimuli
for length and frequency (using the normsCxrroll et al., as quickly as possible by pressing the left or right hand keys
1971 with a word that described a feature of the nat- on the response box with their index fingers. Labels were
ural environment (e.g. marijuana-shrubbery). The use of displayed at the top left and top right hand sides of the screen
environment-related words as the control word set is con- to remind participants of the categories assigned to each key
sistent withSharma et al. (200yho used this category of  for the current trial block. Immediately after a response was
control words in a study investigating attentional bias for made, the stimulus disappeared from the screen. If an incor-
alcohol-related words. The 16 cannabis-related words were:rect response was made, a red ‘X’ appeared in the centre of
cannabis, dealer, dope, ganja, grass, hash, joint, marijuanathe screen for 200 ms. There was an inter-trial interval of 1 s.
high, pot, resin, rizla, roach, spliff, stoned, weed; and the = There were four categories of words to which partici-
16 environment-related words were: seawater, ravine, cove,pants had to respond: cannabis-related words (spliff, mar-
inlet, winds, sand, cliff, shrubbery, bush, fog, holly, daisy, ijuana, ganja, hash); environment-related words (seawater,
swamp, trench, cactus, hill. An additional eight word pairs sand, ravine, hill); pleasant words (joy, peace, success, tal-
(household items) were used as practice and filler stimuli ent) and unpleasant words (slime, brutal, war, failure). The
in the visual probe task. The visual probe task and the cannabis-related and environment-related words were a sub-
implicit association test were presentedlmuisit version set of the word set described earlier. Pleasant and unpleasant
1.33 software on a 333MHz Pentium Il PC, with 15in. words were a subset of those used in the IAT described by

VGA monitor, attached to a two button response box. Swanson et al. (2001)
In each block of the task, participants responded to the
2.3. Procedure words that were presented by pressing the left or right key

on a response box as quickly as possible.

Participants initially signed an informed consent form, Block 1 was a practice block for the pleasant and unpleas-
and then completed the visual probe task and the implicit ant attribute categories, containing 16 trials in which each
association test, together with a further colour naming task. pleasant and unpleasant word was presented four times each.
The order of tasks was counterbalanced between partici-Participants were required to press one of the keys (e.qg. left)
pants. However, the latter task and its results are not reportedn response to pleasant words, and the other key (e.g. right)
due to an experimenter error with its administration, which in response to unpleasant words. Block 2 was a practice
prevented reliable analysis of the data. block for the cannabis and environment target concept cat-

Each trial in the visual probe task started with a central egories in which each cannabis and environment word was
fixation cross shown for 500 ms, which was replaced by the presented four times each, i.e. 16 trials. Participants were
display of a pair of words, one at the top and one at the bot- required to press one key in response to cannabis words and
tom of the screen, for 500 ms. Immediately after the offset the other key in response to environment words. Block 3
of the words, a small dot probe was presented in the posi-was a combined categorisation block. Each of the pleasant,
tion of one of the words, until the participant gave a manual unpleasant, cannabis and environment related word was pre-
response. Participants were instructed to press one of twosented four times each, i.e. 64 trials. In this block, one key
response buttons to indicate the location of the probe. Theywas allocated to two different types of word: one target cat-
were also instructed to look at the fixation cross at the start egory word and one attribute word. For example, in one ver-
of each trial. There was an inter-trial interval of 1s. sion of the task, cannabis and pleasant words required a key

There were 12 practice trials, in which filler stimuli were press on the left key, whereas environment and unpleasant
presented, followed by two buffer trials and 96 trials in the words required a key press on the right key. In the fourth and
main task (64 critical trials and 32 filler trials). During the fifth blocks, the stimulus—response mapping for the pleas-
critical trials, each of the 16 cannabis—environment word ant and unpleasant attribute categories was reversed (i.e., if
pairs was presented four times. Each cannabis-related wordpleasant words had required a left key response in blocks 1
appeared twice at the top of the screen, and twice at theand 3, this was reversed for blocks 4 and 5 so that a right key
bottom. The probe appeared in the location of either the response was now required). Block 4 was a practice block
cannabis-related or the environment word with equal fre- consisting of 16 trials in which each pleasant and unpleasant
quency. During filler trials, the eight filler word pairs were word was presented four times each. Block 5 was the final
presented four times each. Critical and filler trials were pre- combined categorisation block of 64 trials in which each of
sented in a new random order for each participant. Words the pleasant, unpleasant, cannabis- and environment-related
were presented in uppercase, and the approximate height ofvords were presented four times each.
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Participants were allocated one of four different versions and whisker plot, so their data were removed from the anal-
of the IAT, and the version administered was counterbal- ysis. For the remaining participants, the mean percentage
anced across participants. The four versions differed in the of errors was 1%. To eliminate outliers, RTs were excluded
stimulus—response mapping for cannabis-related words (ei-if they were less than 200ms, greater than 2000 ms, and
ther the left or right key; this mapping remained the same then if they were more than 2 S.D. above the mean (4% of
throughout the task), and in the initial stimulus—response data). A 2x 2 ANOVA of the probe RT data with group and
mapping for pleasant words (either the left or right key; probe condition as independent variables showed no signif-
this mapping was always reversed in blocks 4 and 5, as de-icant results. Specifically, we had predicted that cannabis
scribed above). This method of stimulus—response mappingusers would be faster to respond to probes replacing cannabis
was similar to that used bpe Jong et al. (2001) words rather than control words, compared with non-users,

After completion of the tasks, participants completed a but this groupx probe position interaction was not signifi-
short questionnaire asking about current and past use ofcant (1, 29)= 1.53, ns).
cannabis, and cigarette smoking. All cannabis users also An additional hypothesis was that an attentional bias
completed the Marijuana Craving Questionnalieishman for cannabis-related words would be particularly evident
etal., 200} and they were asked to indicate ‘how strong your in cannabis users with a high level of craving. To test this
urge to smoke marijuana is right now’ on an anchored rating hypothesis, cannabis users were split into two groups based
scale which ranged from 0 (not at all) to 10 (extremely). on a median split of scores on the MCQ (high and low
Participants were then thanked for their time and debriefed. craving groups did not differ significantly in gender ratio).

The ANOVA of reaction times to probes was repeated with
2.4. Satistical approach group (high craving cannabis users; low craving cannabis
users; and non-users) as the between-subject variable, and

For the visual probe task, the dependent variable wasprobe position (probe in same versus different location
reaction time (RT), and the between-subjects independentto cannabis-related word) as the within-subject variable.
variable was group (cannabis user, non-user). There wasThe main effect of craving group was not significaR{Z,
one within-subjects independent variable (probe condition) 28) = 0.38, ns), and the main effect of probe position ap-
which had two levels: ‘congruent’ (when the probe replaced proached significancd=(1, 28) = 3.88, P = 0.059). More
a cannabis-related word) and ‘incongruent’ (when the probe importantly, there was a significant probe conditiammaving
replaced an environment-related word). group interaction (2, 28) = 5.33, P < 0.05), reflecting

For the implicit association test, the dependent variable faster RTs to probes replacing cannabis words than con-
was reaction time and the between-subjects independentrol words in the high craving cannabis uset(@) = 2.64,
variable was group. The within-subjects independent vari- P < 0.05), but no difference in low craving cannabis users
able was trial block, which had two levels: ‘cannakis (t(6) < 1, ns), or non-userg((L4) < 1, ns), as can be seen
pleasant’ (when cannabis-related and pleasant words shareéh Fig. 1 These results are consistent with an attentional
the same response key) and ‘cannabisnpleasant’ (when  bias for cannabis-related words only in cannabis users with
cannabis-related and unpleasant words shared the same rea high level of craving.
sponse key). To allow correlational analyses, an attentional bias score

For both tasks, the primary analysis was mixed design was calculated for each participant by subtracting mean RTs
analysis of variance (ANOVA) which was used to analyse to probes that replaced cannabis-related words from mean
the reaction time data using the independent variables de-RTs to probes that replaced control words, such that positive
scribed above. Our additional hypothesis regarding the ef- scores indicate vigilance for cannabis-related words. Pearson
fect of craving on cognitive biases was tested with further correlations (performed on all cannabis users) showed that
ANOVAs by dividing the cannabis user group into high and the attentional bias scores were positively correlated with
low craving groups. Pearson correlations were also used toMCQ scoresy = 0.56, P < 0.05, and with the number of
explore relationships (within the cannabis user group) be- joints smoked per month, = 0.65, P < 0.01, but not with
tween task performance and measures of history and fre-the number of years of regular cannabis use; —0.36,
guency of cannabis use, and scores on the marijuana cravingis (MCQ and the number of joints smoked per month were
guestionnaire. not significantly correlated with each other= 0.28, ns).

Partial correlations indicated that the relationship between
the attentional bias and MCQ scores remained significant

3. Results after controlling for the number of joints smoked per month
(r = 0.52, P < 0.05), and that the relationship between the
3.1. Visual probe task attentional bias and the number of joints smoked per month

remained significant after controlling for MCQ & 0.63,
RT data from filler trials and from trials with errors were P < 0.05), which suggests that these variables (craving and
discarded. Two participants (one from each group) had out- frequency of drug use) were independently associated with
lying high error rates (22 and 48%), as evident from a box attentional bias.
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Fig. 1. Mean latencies (in ms with standard error bars) to respond to probes replacing cannabis-related and matched control words duringdbe visual pr
task, shown separately for cannabis-users with high- and low-levels of cannabis craving, and nonfugsed9)5 for probes replacing cannabis-related
vs. control words in high craving cannabis users.

3.2. Implicit association test words and unpleasant words utilised the same key). Our
main prediction was for a group difference between cannabis

Only data from blocks 3 and 5 (combined categorisation users and non-users on the ‘cannapigeasant’ block ver-
blocks) of the IAT were analysed. RT data from trials with sus the ‘cannabis unpleasant’ block, i.e. a group block
errors were discarded (4% of data). To eliminate outliers, type interaction effect on RTs. To test this hypothesis, a
RTs were excluded if they were less than 200 ms, greater2 x 2 mixed design ANOVA was carried out with group
than 2000 ms, and then if they were more than 2 S.D. above(cannabis users versus non-users) as a between-subjects
the mean £1% of data). IAT effects were calculated for variable, and block type (1. ‘cannabispleasant’ versus
each participant by taking the mean latencies to categorise2. ‘cannabis+ unpleasant’) as a within-subject variable.
all words in the ‘cannabis pleasant’ block (combined cate- This showed the predicted group block type interac-
gorisation block in which cannabis words and pleasant wordstion, F(1, 31) = 5.29, P < 0.05. RTs in each condition
utilised the same key) and in the ‘cannabisinpleasant’ are shown inFig. 2 There were no other significant
block (combined categorisation block in which cannabis results.

750
mmmm Cannabis + pleasant
C— Cannabis + unpleasant

700 - [

650

Reaction time (ms)

600 - T

550 T T
Cannabis users Non-users

Fig. 2. Mean latencies (in ms with standard error bars) to respond during carnplEasant and cannabisunpleasant blocks of the IAT, shown
separately for cannabis users and non-usePs<0.05 for cannabis+ pleasant vs. cannabisunpleasant blocks in non-users.
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The groupx block type interaction was clarified using noted by those authors, cigarette smoking is a stigmatised
paired-samplestests for each group. Non-users were faster behaviour so it may be readily associated with other nega-
to respond in the ‘cannabis unpleasant’ block compared tive stimuli, especially when it is contrasted with a control
to the ‘cannabis- pleasant’ blocki(15) = 2.26, P < 0.05), category that is not stigmatised. The same argument may
which is consistent with implicit negative associations for apply to the results from the present study: as cannabis is
cannabis-related words. Cannabis users’ RTs were notillegal, and therefore stigmatised, it may be readily associ-
significantly different during ‘cannabis- pleasant’ and ated with negative stimuli when contrasted with a control
‘cannabis+ unpleasant’ blockst (< 1, ns). category of environmental stimuli that may have moderate

To test the hypothesis that the evaluative bias would be positive associations for some people. Therefore, the results
greater in users with high levels of craving, the ANOVA from the present study may indicate that cannabis-related
was repeated after dividing the users into high and low words are not perceived as ‘positive’ but, instead, their
craving groups, but this showed no significant results. ‘negative’ associations are eliminated in cannabis users.
To allow correlational analyses, an IAT score was calcu- Future research may wish to use other measures of implicit
lated for each participant by subtracting mean RT during valence activation, such as the stimulus-response compat-
the cannabist+ pleasant block from mean RT during the ibility task (seeMogg et al., 2003for a demonstration of
cannabist unpleasant block, such that positive scores in- this task with smoking-related stimuli), to measure implicit
dicate tendencies to associate cannabis with the attributevalence of cannabis-related stimuli.

‘positive’ rather than ‘negative’. Pearson correlations indi-  There are several possible explanations for why cannabis
cated no significant associations between IAT score, MCQ users as a whole did not demonstrate attentional biases for
scores, the number of joints smoked per month, or the cannabis-related words, given other demonstrations of atten-
number of years of regular cannabis use. tional biases for drug-related pictures in groups of smokers
and opiate addicts, compared to non-user contilsgrhan
et al., 2002; Lubman et al., 20pCFirstly, there was wide
4, Discussion variation in the frequency of cannabis use among cannabis
users: the sample included some very occasional users and

The present study demonstrates a significant group dif- some very heavy users. There was a significant positive cor-
ference in the IAT with cannabis-related words, such that relation between frequency of cannabis use and attentional
non-users of cannabis had more negative associations withbias, which may indicate that attentional biases would have
cannabis-related words, compared to cannabis users. For thbeen observed in the cannabis user group as a whole if
visual probe task, although there was no evidence for an at-we had sampled only heavy cannabis users. Secondly, if
tentional bias for cannabis-related words in cannabis userspictorial cannabis-related stimuli had been used instead of
as a whole, we did find that cannabis users with high lev- words, these stimuli may have represented more naturalis-
els of self-reported craving had a significant attentional bias, tic cannabis-related stimuli and therefore the predicted at-
whereas cannabis users with low levels of self-reported crav-tentional bias may have been demonstrated {seeshend
ing did not. These results have implications for theories of and Duka, 2001for a similar argument in relation to at-
drug use, which will be discussed along with methodologi- tentional biases in alcohol users). Finally, the small sample
cal issues which are important in this field of research. size in the present study may have limited the power of the

Results from the IAT indicated that non-users of cannabis study, therefore future research should investigate cognitive
showed a significant negative association for cannabis-biases in a larger sample of recreational users.
related words, but this negative association was not However, we did demonstrate that cannabis users who
present in cannabis users. Thus, these results are consishad high levels of craving had a significant attentional bias
tent with a group difference in the perceived emotional for the cannabis-related words, yet those with low lev-
valence of cannabis-related words, as predicted. These reels of craving did not. These results are consistent with
sults are largely consistent with two other recent studies the incentive-sensitization theorRgbinson and Berridge,
which used the IAT to explore the perceived valence of 2003, and with Tiffany’s (1990) cognitive processing the-
drug-related words. These studies found that non-smokersory, in that they demonstrate that high levels of craving
and light drinkers had significant negative associations for are associated with a tendency to direct attention towards
smoking-related words and alcohol-related words, respec-drug-related stimuli. These results are consistent with
tively, yet the magnitude of these IAT effects was reduced demonstrations that cigarette craving is associated with
in smokers and heavy drinkers, respectivélywanson etal.,  an attentional bias for smoking-related words and pictures
2001; Wiers et al., 2002The results from the present study in smokers flogg and Bradley, 2002; Mogg et al., 2003
similarly suggest that non-users have a negative attitude toand that alcohol craving is associated with increased inter-
cannabis cues and that this negative attitude is absent inference on a secondary task produced by exposure to an
regular users. One possible explanation for the lack of a alcohol cue in alcoholicsSayette et al., 1994The present
significant positive bias in regular users is suggested by aresults are particularly consistent with a study Fnanken
study of IAT effects in smokersSwvanson et al., 2001As et al. (2000)which demonstrated that individual differences
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in cocaine craving were correlated with attentional bias Hogarth, L.C., Dickinson, A., Duka, T., 2003. Discriminative stimuli
for cocaine-related words on a modified visual probe task that control instrumental tobacco-seeking by human smokers also

. . - command selective attention. Psychopharmacology 168, 435-445.
in a sample of 16 cocaine abuse patients. Furthermore, nquisit 1.33 [computer software], 2002. Seattle, WA: Millisecond Soft-

non-pathological motivational states seem to be associated e
with attentional biases in a similar fashion: for example, Lubman, D.1., Peters, L.A., Mogg, K., Bradley, B.P., Deakin, J.F.W., 2000.
Mogg et al. (1998)demonstrated that hunger potentiates Attentional bias for drug cues in opiate dependence. Psychol. Med.

attentional biases for food-related words. Therefore, the " 30, ]k69_5173|. .- " Lee S. 1665, Seleciive atent
. . . ogg, K., Bradley, B.P., Hyare, H., Lee, S., . Selective attention
present results add to a growing literature which suggests a to food-related stimuli in hunger: are attentional biases specific to

link b(_atween_ current |eve|§ of ‘wanting’ for a stimulus, and emotional and psychopathological states, or are they also found in
attentional bias for that stimulus. normal drive states? Behav. Res. Ther. 36, 227-237.

In summary, the present study demonstrates that cravingMogg, K., Bradley, B.P., 2002. Selective processing of smoking-related
is associated with an attentional bias for cannabis-related cues in smokers: manipulation of deprivation level and comparison of

. . . . three measures of processing bias. J. Psychopharmacol. 16, 385-392.
words in cannabis users, and that group differences eX|stMogg, K., Bradley, B.P. Field, M., De Houwer, J., 2003. Eye movements

in the perc_:elved Vallenlce of Cannab's'_related words, such 4 smoking-related pictures in smokers: relationship between atten-
that negative associations for cannabis-related words are tional biases and implicit and explicit measures of stimulus valence.
seen in non-users but not cannabis users. Future studies Addiction 98, 825-836. _ _

should clarify the nature of cognitive biases in cannabis usersMucha. R.F., Geier, A., Pauli, P., 1999. Modulation of craving by cues

. . . . having differential overlap with pharmacological effect: evidence for
and examine whether attentional and evaluative biases for cue approach in smokers and social drinkers. Psychopharmacology

cannabis-related cues may be predictors of vulnerability to 147 306-313,

cannabis dependence, as predicted by recent models of admucha, R.F., Geier, A., Stuhlinger, M., Mundle, G., 2000. Appetitive
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