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ALcoHOLISM: CLINICAL AND ExperiMentaL RESEARCH

Context Effects on Alcohol Cognitions

Marvin Krank, Anne-Marie Wall, Sherry H. Stewart, Reinout W. Wiers, and Mark S. Goldman

This article summarizes a symposium on context and alcohol-related cognitions presented at the 2004
Annual Meeting of the Research Society on Alcoholism in Vancouver, British Columbia, Canada. The
studies reported here examine how the manipulation of contextual variables influences the availability of
alcohol outcome expectancies and implicit memories for alcohol associations. The symposium illustrates
the range of context variables and shows some of the potential impact of retrieval on cognitions that predict
alcohol use. Two of the studies explore naturalistic drinking contexts: one examines the impact of stress
induction, and one assesses within survey question placement effects, A variety of measures of alcohol
cognitions were used. The results demonstrate that alcohol cognitions are more accessible in alcohol-

related contexts. Moreover, availability of alcohol associations and expectancies depended on individual

differences. These results underscore the potential value of memory processes in the retrieval and mea-
surement of alcohol cognitions. The findings have direct implications for improving methods of predicting
alcohol use and in understanding the role of alcohol cognitions in various contexis associated with alcohol
use.
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UCH RESEARCH HAS demonstrated that alcohol
expectancies and associations are important corre-
lates of patterns of alcohol use and abuse (e.g., Goldman et
al., 1999; Stacy, 1997). Both explicit and implicit measures
of these alcohol cognitions prospectively predict transitions
in alcohol use and may be important targets for change in
prevention and intervention programs (Darkes and Gold-
man, 1993; Wiers et al., 2002a). The present symposium
explores the role of context in the accessibility of cognitions
that are relevant to alcohol use. As cognitive representa-
tions, principals of encoding specificity (Tulving, 1983)
should govern retrieval of alcohol expectancies and associ-
ations in contexts associated previously with drinking. Thus,
accessibility of alcohal cognitions should be responsive to
alcohol-related context manipulations,
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Four different approaches to context effects were pre-
sented in the symposium. The first study by Wall and
associates describes how a naturalistic context associated
with alcohol use, a campus bar, enhances the accessibility of
alcohol outcome expectancies among light-, moderate-, and
heavy-drinking college students. The second set of studies
by Stewart and colleagues consists of four experiments on
the effect of inducing emotional states on alcohol expect-
ancies and implicit cognitions held by individuals with dif-
fering reasons for drinking. Mood inductions modified ex-
plicit and implicit cognitions about alcohol differentially in
drinkers with different drinking motivations. The third set
of studies by Wiers and collaborators presents data on
cognitive and environmental manipulations of alcohol con-
text and their effect on both implicit and explicit associa-
tions. Two studies compared the effects of a cognitive cue
and a naturalistic bar setting on the accessibility of alcohol-
telated memories and craving. The final study by Krank
and associates examines how asking questions about alco-
hol use increases the subsequent level and improves the
predictive value of alcohol-related implicit memory re-
sponses in youths, Goldman’s discussion places the series of
studies described here in the larger context of alcohol
cognition in a transdisciplinary approach to alcohol use.

The effects of context on alcohol cognitions are impor-
tant for several reasons. First, these studies describe im-
portant variables that influence the dynamic cognitive pro-
cesses that control accessibility of alcohol expectancies and
associations. Accessibility determines when and how alco-
hol cognitions are remembered and, thus, are more likely to
influence alcohol use behaviors, Second, to the extent that
better retrieval conditions, such as those provided by con-
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text manipulations, improve the measurement of alcohol-
relevant underlying cognitions, they may also improve the
predictive value of measures of alcohol cognitions. Given
that changes in these cognitions may predate transitions to
alcohol use (Krank et al., 2003; Stacy, 1997), their effective
measurement will be an important tool in the development
of effective prevention and intervention.

ALCOHOL QUTCOME EXPECTANCIES, MEMORY
ACGESSIBILTY, AND SITUATIONAL VARIATION IN
COLLEGE STUDENTS’ DRINKING BEHAVIOR

Anne-Marie Wall, Sherry McKee, and Riley Hinson

Originating with research using the balanced placebo
design (Marlatt et al,, 1973), it has become increasingly
apparent that individuals’ beliefs about alcohol’s effects
falcohol outcome expectancies (AOEs)], particularly of a
positive nature, are important predictors of general drinking
patterns (for a review, see Goldman et al., 1999). Contem-
porary models conceptualize AOEs as learned associations
that are stored in memory. Evidence is accumulating that
the endorsement of AOESs and the ease with which they are
accessed from memory are independent predictors of con-
sumption patterns (e.g., Stacy, 1997; Wiers et al., 2003a,b).

It is well established, however, that drinking patterns
vary across environmental contexts such that individuals

" consume alcohol more often at home, but consumption
levels are higher in bar settings (Glicksman et al., 2000;
Single and Wortley, 1993). Similar findings have been re-
ported in experimental studies involving exposure to natu-
ralistic bar settings (Wigmore and Hinson, 1991). Theoret-
ically, to the extent that AOEs mediate drinking behavior,
they should similarly vary across environmental contexts.
Specifically, according to the principle of encoding speci-
ficity (Tulving, 1983) and the situational-specificity hypoth-
esis, the endorsement and accessibility of AOEs from mem-
ory should be facilitated in contexts associated previously
with drinking behavior as such contexts would serve as
implicit primes. It has been demonstrated that AOEs vary
across vignettes (Levine and Goldman, 1989; MacLatchy-
Gaudet and Stewart, 2001), and our previous work has
supported the notion that exposure to naturalistic bar set-
tings influences the endorsement and valence of AOEs
(Wall et al., 2000), as well as the ease with which AOEs are
accessed from memory (Wall et al., 2001). In this talk, the
authors presented findings from a study that was designed
to address whether environmental context influences both
the accessibility of AOEs from memory and alcohol con-
sumption. To date, these empirical questions have not been
examined concurrently within a single investigation. As
positive, as opposed to negative, AOEs are thought to be
critical predictors of drinking behavior, only the accessibil-
ity of positive expectancies was examined. In this study, the
potential moderating effects of sex and drinking status
(high versus low, based on a median split of total monthly
consumption) were also explored,
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Using a separate experiment paradigm (Roehrich and
Goldman, 1995; Stein et al., 2000), 212 (102 women) col-
lege student drinkers participated. Initially, individuals
were invited to participate in a “lifestyle study” in which
they completed a large questionnaire battery that assessed
a variety of addictive behaviors (drug and alcohol use,
gambling, etc.), exercise, personality attributes, medical
and psychiatric history, and clinically significant levels of
drug and alcohol use. After completing the questionnaire,
participants were invited to participate in a “second,” o0s-
tensibly unrelated experiment that would extend our re-
search program on lifestyle behaviors. Responses of inter-
ested individuals were examined subsequently to determine
their eligibility. Individuals were included in the “second”
study when they were of legal drinking age (19 in Ontario)
and had consumed alcohol in the previous 30 days. Poten-
tial participants were excluded when (1) their alcohol and
drug use fell within the clinically significant range, (2) there
wetre any medical or psychiatric contraindications, and (3)
women were pregnant or attempting to become pregnant.
Individual testing sessions were scheduled approximately 2
weeks later.

Upon arrival for the “second” experiment, participants
were informed that they would be randomly assigned to one
of six conditions that tapped specific lifestyle behaviors,
including alcohol. So as to minimize demand characteris-
tics, each participant rolled a die ostensibly to determine to
which condition which he or she would be assigned. All
participants were informed, however, that they had been
assigned to the alcohol condition. Within sex, participants
were randomly assigned to one of two environmental con-
texts: a laboratory setting or an on-campus bar. Individuals
were not informed of the context manipulation but rather
were instructed that they would be participating in a con-
sumer preference study involving alcohol. Each participant
then was escorted to his or her randomly determined en-
vironmental context. Drawing on methods used in the at-
titude literature (Fazio, 1990) and consistent with recent
memory-based expectancy research (Palfai et al, 2000;
Wall et al., 2001), accessibility of AOEs was assessed using
reaction-time measures. Specifically, once in their desig-
nated context, participants were required to respond to
practice items and the Comprehensive Effects of Alcohol
(Fromme et al., 1993) scale on a laptop computer. After
this, a modified taste-rating task (Marlatt et al., 1973),
comparable to those used previously in the literature (Pal-
fai et al., 2000; Roehrich and Goldman, 1995; Stein et al.,
2000), was used.

Independent of whether individuals drank in the on-
campus bar or the laboratory, the amount of alcohol con-
sumed varied as a function of context, sex, and drinking
status. Heavy drinkers and men consumed more alcohol,
The effect of drinking status was qualified as a function of
context and sex. Specifically, heavy-drinking women, as
opposed to their light-drinking counterparts, consumed sig-
nificantly more alcohol in the on-campus bar. For male
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college students, context did not interact with the amount
of alcohol consumed. Comparable analyses conducted on
accessibility of positive AOEs yielded a similar pattern of
results, with heavy-drinking women demonstrating lower
reaction times in the on-campus bar setting,. When the
impact of environmental context, sex, and drinking status
on the accessibility of specific positive AOEs (enhanced
sociability, liquid courage, enhanced sexuality, and tension
reduction) was examined, a number of effects were found.
Specifically, expectations regarding alcohol-related en-
hanced sociability were more readily accessed by women
and heavy drinkers. Heavy, in comparison with light, drink-
ers also more readily accessed expectations concerning
alcohol-related “liquid courage.” Paralleling the findings
observed with the accessibility of total positive AOEs,
heavy-, in comparison with light-, drinking women accessed
expectations regarding alcohol-related enhanced sexuality
and tension reduction more rapidly in the on-campus bar
setting.

In summary, these findings suggest that environmental
context influences drinking behavior and the accessibility of
specific AOEs, but its effect is moderated by sex and drink-
ing status. Overall, results suggest that heavy-drinking fe-
male college students may be particularly at risk for exces-
sive consumption and alcohol-related, negative sexual
consequences in bar settings. Interventions that challenge
AOEs may be improved by incorporating exposure tech-
niques that target sex-specific beliefs about alcohol across
drinking groups.

EMOTIONAL CONTEXT EFFECTS ON ALCOHOL
COGNITIONS IN ENHANCEMENT- AND COPING-
MOTIVATED DRINKERS

Sherry H. Stewart and Cheryl D. Birch

For decades, researchers have sought to understand the
mood triggers for drinking behavior, but research on the
effects of mood on drinking has produced highly inconsis-
tent results. Mood-based theories of problematic alcohol
consumption have been criticized for their failure to take
into account important individual difference variables (e.g.,
Greeley and Oei, 1999). One potentially important individ-
ual difference in moderating the effects of mood on drink-
ing behavior is “drinking motives,” or reasons for drinking.
Motivational models of drinking (e.g., Cooper, 1994) rec-
ognize that people drink for a variety of different reasons
and in a variety of different contexts. Cooper’s (1994)
model distinguishes between coping motives (CM; drinking
to reduce or avoid an unpleasant emotional state) and
enhancement motives (EM; drinking to increase a desir-
able emotional state). Both of these internal motives have
been shown to be associated with heavy and problem drink-
ing (Cooper, 1994). Previous work (Carrigan et al., 1998)
has shown that CM drinkers report drinking in response to
unpleasant emotions, whereas EM drinkers report drinking
in response to pleasant emotions. These self-report results
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required experimental verification. Moreover, emotional
context may influence drinking behavior via effects on ex-
plicit and/or implicit alcohol cognitions, and these effects,
too, may be moderated by drinking motives (see review by
Birch et al., in press).

In this talk, the authors reported on the result of a series
of four experiments that examined the effects of emotional
context on aspects of alcohol cognition in CM and EM
drinkers. In each study, participants were university drink-
ers who were selected on the basis of extreme scores on the
CM or EM subscale of Cooper’s (1994) Revised Drinking
Motives Questionnaire. Experiment 1 (Stewart et al., 2002)
investigated whether 24 CM and 24 EM drinkers differed in
degree of activation of alcohol concepts after exposure to
negative affect primes (e.g., rejected), positive affect
primes (e.g., confident), and neutral primes (e.g., play-
room). The primed Stroop task (Segal et al., 1995) was used
as the measure of implicit alcohol-related cognition. Tm-
plicit alcohol cognitions were considered activated when
participants had longer color-naming latencies for alcohol
targets (e.g., beer) versus nonalcohol targets (e.g., coat). As
expected, positive (but not negative) affect primes activated
alcohol schema for EM drinkers, and negative affect (but
not neutral) primes activated alcohol schema for CM drink-
ers. Unexpected, however, neutral primes also activated
alcohol schema for EM drinkers, and positive affect primes
also activated alcohol schema for CM drinkers. Thus, the
results were partially consistent with the mood-specific
priming hypothesis. The next three experiments examined
the effects of actual mood induction on various aspects of
explicit and implicit alcohol-related cognition in CM and
EM drinkers. Target negative or positive moods were in-
duced through the use of musical mood induction proce-
dures (MMIP); in each case, target moods were success-
fully induced.

Experiment 2 (Birch et al., 2004) investigated whether
mood induction via MMIP differentially increased the
strength of specific explicit alcohol cognitions (i.e., alcohol
outcome expectancies) for CM versus EM drinkers. Ex-
plicit expectancies were measured by two relevant subscales
of Singleton et al’s (1994) state expectancies measure:
Reward Expectancies (e.g., “Drinking would make things
seem just perfect”) and Relief Expectancies (e.g., “If T used
alcohol right now, I would feel less tense”). Forty-four CM
and 42 EM drinkers were randomly assigned to a positive
or a negative MMIP., State expectancy scores were obtained
before and after mood induction. As hypothesized, only
CM drinkers in the negative mood condition reported in-
creased relief expectancies, and only EM drinkers in the
positive mood condition reported increased reward expect-
ancies, after mood induction. It remained to be determined
whether mood induction would have similar effects on
implicit alcohol cognitions.

Experiment 3 (see Birch et al., in press) (Study 1) inves-
tigated whether CM and EM drinkers differ in their acti-
vation of implicit alcohol cognition on a modified Stroop
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task after mood induction. Participants were 44 CM and 42
EM drinkers who were randomly assigned to the negative
or positive MMIP condition. After mood induction, partic-
ipants completed a Stroop color-naming task involving a
series of alcohol (e.g., beer) or control (e.g., coat) target
words. Selective processing of alcohol cues was inferred
when participants showed delayed latencies in color-
naming alcohol versus control targets. As expected, EM
drinkers in the positive (but not negative) mood condition
showed selective processing of alcohol targets. However,
unexpected, CM drinkers in the negative mood condition
failed to show selective processing of alcohol targets. Thus,
findings were similar to results from experiments 1 and 2
for the EM drinkers but not for the CM drinkers. Differ-
ences from experiment 1 findings might be due to different
effects of verbal affect versus mood induction triggers.
Differences from experiment 2 results might be due to
different mood induction effects for explicit versus implicit
cognition. However, an additional difference was that ex-
periment 2 examined mood activation of specific alcohol
outcome expectancies (reward versus relief), whereas ex-
periment 3 did not. Thus, experiment 4 focused on the
mood activation of implicit cognitions regarding reward
and relief alcohol outcomes in CM and EM drinkers.
Experiment 4 (Birch et al., 2004b) (Study 2) investigated
whether CM and EM drinkers differ in their implicit asso-
ciations in memory between alcohol and specific outcomes
on the Extrinsic Affective Simon Task (EAST) (de Hou-
wer, 2003) as a function of mood induction. Eighty partic-
ipants (CM or EM drinkers) were randomly assigned to
either a positive or a negative MMIP. Participants com-
pleted the EAST after mood induction. On the EAST,
participants were asked to categorize a series of words.
Target words, pertaining to either alcohol (e.g., beer) or
non-aleohol (e.g., soda) appeared in one of two colors.
Participants were asked to press one key (“P” or “Q”) if the
word was blue and the other key if the word was green. The
other set of words were attributes and appeared in white.
Participants were asked to categorize these by pressing one
of two response keys (again, “P” or “Q”) according to
whether they pertained to relief (e.g., comfort, relaxed) or
reward (e.g., excited, delight) outcomes. The rationale be-
hind this task is that when the same response is required for
two concepts that are strongly associated in memory, re-
sponse times will be faster, whereas when the same re-
sponse is required for two concepts that are weakly associ-
ated (or dissociated) in memory, response times will be
slower. We expected that only EM drinkers in the positive
MMIP would have fast alcohol-reward (versus alcohol-
relief) associations and that only CM drinkers in the neg-
ative MMIP would have fast alcohol-relief (versus alcohol-
reward) associations, Results showed that, as expected, EM
drinkers associated alcohol with reward outcomes after
positive (but not negative) mood induction. However, un-
expected, CM drinkers failed to show evidence of implicit
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associations between alcohol and relief outcomes after neg-
ative mood induction.

In sum, the findings suggest that there may be some
differences in mood activation effects when one uses verbal
affect cues as opposed to actual mood induction proce-
dures. Across the three studies using MMIPs, positive
mood activated explicit and implicit cognitions about alco-
hol and reward drinking outcomes in EM drinkers. How-
ever, the findings were less consistent for negative mood
activation of alcohol cognition in CM drinkers. Although
negative mood may activate explicit relief expectancies in
CM drinkers, it does not seem to have similar activating
effects on implicit alcohol-related cognitions in this group.
Reasons for the failure to observe negative mood induction
of implicit alcohol cognition in CM drinkers were dis-
cussed, and implications of the findings for improving in-
terventions for these two types of drinkers were reviewed.

CONTEXT EFFECTS ON IMPLICIT AND EXPLICIT
ALCOHOL-RELATED COGNITIONS

Reinout W. Wiers, Jeroen Granzier, and Remco C.
Havermans

In this presentation, we briefly describe two experiments
that investigated context effects on implicit alcohol-related
cognitions. Both concepts need some introduction. Context
can refer to different things: to different physical situations
(here a bar laboratory versus a neutral laboratory), to
alcohol-related cues (e.g., a cue-exposure paradigm), or to
assessment context [e.g., the order of questions may influ-
ence the scores (see Schwartz, 1999)]. Implicit and explicit
cognitions may refer to different things as well: to different
assessment strategies, with implicit strategies being more
automatic and indirect (e.g., an attitude is derived from a
difference in two reaction times), whereas explicit assess-
ment strategies more rely on introspection and are more
open to conscious control [e.g., a questionnaire (De Hou-
wer, 2003; Fazio and Olson, 2003)]. Some investigators
have argued that implicit measures also tap into different
underlying processes, given their unique predictive proper-
ties above explicit measures (e.g., Stacy, 1997; Wiers et al.,
2002b). Furthermote, neurobiological research indicates
that neural circuits that are important in addiction are not
open to introspection (e.g., Robinson and Berridge, 2003;
White, 1996). In social cognition research, recent evidence
suggests that implicit and explicit cognitions have different
representational formats [implicit: dynamic associations;
explicit: more stable if-then statements (Strack and Deut-
sch, 2004)], and in line with this idea, it has been found that
implicit cognitions are more sensitive to context effects
than explicit cognitions (Blair, 2002). Here we assessed the
influence of different context manipulations on implicit
alcohol-related cognitions.

In a first study (Havermans et al,, 2005), we tested 70
undergraduates (57 women) either in a bar laboratory or in
a neutral laboratory (between-subjects). Participants were



200

told that the main purpose of the experiment was creative
writing. They performed two sentence-generation tasks
that started with either the word “milk” or the word “beer”
(within-subjects, in balanced order). This served as a ma-
nipulation of assessment-context (the first word served as a
prime). These tasks were based on a sentence-generation
task (Glautier and Spencer, 1999). Both tasks consisted of
15 words (after the first, which was either milk or beer): 4
alcohol-ambiguous words and 10 fillers. Dependent vari-
able was the number of alcohol-related sentences. A verbal
prime (“milk” versus “beer”) X context (bar versus office)
ANCOVA was conducted with regular alcohol use as co-
variate, The covariate was significant [F(1, 67) = 4.68,p <
0.05], with alcohol consumption predicting the number of
alcohol-related sentences. A main effect was found for
situational context [F(1, 67) = 7.56, p < 0.01] but not for
the word prime (F < 1). There was an interaction between
prime and context [F (1, 67) = 4.17, p < 0.05]. Follow-up
tests indicated that for the participants in the bar, the prime
word did not affect the interpretation of the alcohol-
ambiguous words, whereas the word “beer” did promote an
alcohol-related interpretation of the ambiguous words in
participants who were tested in the office (t = 2.17, p <
0.05). This result demonstrates that the two context manip-
ulations were not additive and that the effect of the prime
was more pronounced in the neutral context [which could
be due to a ceiling effect in the bar (see Havermans et al.,
2005)].

The second experiment consisted of two related studies.
In the first (Wiers et al., 2003a), undergraduate students (n
= 119) were tested using different implicit and explicit tests
of alcohol-related cognitions. They performed two IATs
(Implicit Activation Tests), one assessing valence and one
arousal associations with alcohol as compared with soda (as
in Wiers et al., 2002b) and tests of explicit expectancies
using the same words. In addition, they performed two
versions of the EAST (De Houwer, 2003), another reaction
time test of associations that has the advantage that the
associations are not relative for the target category (alcohol
versus soda). With the two versions, the same emotional
dimensions were assessed (valence and arousal). A third
implicit test consisted of first associations to alcohol-
ambiguous words (Stacy, 1997). Main results of the first
phase of this experiment was a replication of earlier alcohol
IAT effects (De Houwer et al., 2004; Wiers et al., 2002a,b):
heavy drinkers showed negative and arousal associations
with alcohol as compared with soda. Results on the EAST
were inconsistent for valence but confirmed the implicit
alcohol-arousal associations. In the second phase of the
experiment (Wiers et al., unpublished data), a representa-
tive subgroup (n = 54) was tested in a cue-reactivity exper-
iment that took place 6 weeks later, either in a neutral
office or in the bar laboratory (combining the first and
second types of context manipulation). Participants first
held and then sipped water (baseline), followed by two
similar trials with their favorite drink. In addition, they

KRANK ET AL.

performed a subset of the implicit and explicit tests of the
first test phase. A context (bar versus office) X sex X
drinker (light, heavy) X time (baseline, alcohol-cue-1,
alcohol-cue-2) mixed ANOVA was conducted with the sub-
jective craving scores (DAQ, Desire for Alcohol Question-
naire) as dependent variable. There was a significant sex X
context X time interaction [F(2, 92) = 3.55, p < 0.05].
Follow-up tests indicated that men were more reactive to
the cue-exposure manipulation (i.e., greater increase in
craving scores) in the neutral laboratory than in the bar (p
< (.05), with no significant difference in women (p > 0.20).
Similarly, for the number of alcohol-related associations, a
significant sex X context effect was found [F(1, 49) = 6.48,
p < 0.05]. Follow-up tests indicated that men produced
significantly more alcohol-related associations in the neu-
tral context than in the bar laboratory (p < 0.05), with no
significant difference in women (p > 0.20). On explicit
expectancies, no context effects were found for positive,
negative, and sedation expectancies. However, explicit
arousal expectancies were significantly stronger in the bar
context than in the neutral context, as compared with the
first assessment (p < 0.05). Finally, in a hierarchical regres-
sion analysis, we tested which variables predicted individual
differences in cue-~induced craving. Of the background vari-
ables, sex and context were not significant predictors (and
were removed from the equation), whereas habitual drink-
ing did significantly predict cue-induced craving (8% vari-
ance explained). In a second step, we introduced the vari-
ables assessed during the second session, and the only
significant predictor was the number of ambiguous words
associated with alcohol (adding 15% to the variance ex-
plained in craving). In the final step, we tested variables
that were assessed 6 weeks earlier, and the IAT and EAST
arousal associations predicted extra variance in cue-
induced craving (6 weeks later) at borderline significance (p
= 0.06; adding 9% to the variance explained).

Taken together, these experiments underscore that dif-
ferent context manipulations need to be distinguished (the
ones tested here were situational, drug cues and within-
assessment cues) and that they cannot simply be added up.
To the contrary, both experiments demonstrated that the
effect of a second contextual cue can be smaller in a situ-
ation in which the first cue is already alcohol related: in the
first study, the alcohol word prime produced priming only
in the neutral office and not in the bar, and in the second
experiment, the effect of the alcohol cue on craving and on
alcohol-related associations to ambiguous words was larger
in the office than in the bar (in men). One possible expla-
nation of the latter results could be related to context
effects in sensitization found in animal work (Crombag and
Robinson, 2004): sensitization is stronger in a novel than in
a familiar environment. Men drink more and more often in
bars; therefore, the alcohol stimulus could evoke a stronger
sensitized response in a neutral environment for them.
Second, the results in the second study add to the evidence
that implicit measures of alcohol-related cognitions assess
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something else than explicit measures and may be more
closely related to the dynamic context-sensitive processes
involved in craving than explicit measures (cf. Palfai and
Ostafin, 2003; Wiers et al., 2002b).

EFFECTS OF ALCOHOL CONTEXT ON MEASURES OF
IMPLICIT ASSOCIATIONS AND THEIR PREDICTIVE VALUE
IN YOUTH

Marwvin Krank and Tricia Johnson

Cognitive associations between drinking and its context
and related outcomes can be assessed without awareness
using implicit memory tasks. Such implicit alcohol associa-
tions correlate strongly with drinking behavior and predict
transitions in alcohol use prospectively in adolescents
(Krank et al., 2003; Stacy, 1997). The study presented here
addressed how context manipulations that may inadver-
tently occur in standard assessment techniques such as
placement in survey influence the retrieval of implicit mem-
ory associations. Much work indicates that retrieval manip-
ulations are critical determinants of survey responses (Ba-
naji et al.,, 1996; Schwarz, 1999)

The present study was imbedded in a longitudinal survey
study of adolescent risk-taking behaviors. The Project on
Adolescent Trajectories and Health has followed 1303
grade 7, 8, and 9 students for 3 years beginning in the spring
of 2002. The students from a single school district in central
British Columbia, Canada, were surveyed on a wide range
of activities (including violence, drug use, alcohol use,
sports, hobbies, dating, dating partners, media exposure,
ete.), social factors (e.g., family history), health outcomes,
and personality factors. Cognitive measures of outcome
expectancies and implicit associations with drugs and alco-
hol were obtained during the survey session. The data
reported here are based on results from the first and sec-
ond years of the Project on Adolescent Trajectories and
Health study. Eighty-seven percent (1142) of the partici-
pants completed both the first- and the second-year surveys
(627 were female and 515 were male; 401, 411, and 330
were from grades 8,9, and 10, respectively).

The present study was designed to test whether condi-
tions designed to enhance implicit memory associations
influence their predictive value. We predicted that context
manipulations would selectively enhance retrieval (accessi-
bility) of alcohol associations in individuals with preexisting
associations. This prediction differs from the alternative
view that an alcohol context might simply increase the base
rate of alcohol-related responses. Such an outcome would
be nonspecific and increase the overall level of noise in the
implicit measure. Increasing the noise should interfere with
the predictive value of the implicit measures. By contrast, a
context retrieval effect would selectively increase alcohol
responses in individuals with preexisting memory associa-
tions. To the extent that these underlying memory associ-
ations predict future alcohol use (Krank et al., 2003; Stacy,
1997), the retrieval-based increase in alcohol responses
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would provide a better predictive measure; the greater
accessibility of these associations should mote accurately
predict current and future alcohol use.

The context of implicit memory tasks was manipulated by
changing the location of the task in the survey in the first
year of the longitudinal study. A neutral context was pro-
vided by placing the implicit task at the beginning of the

“survey before any questions about drugs or alcohol. The

context was neutral because the survey was presented as
containing a number of lifestyle questions. An alcohol con-
text was generated by placing the implicit task either di-
rectly after questions about alcohol use (immediate) or
later in the survey (delayed). The delay condition was
introduced to determine whether the context effect was
time limited or persistent.

Implicit cognitions were measured by either an ambigu-
ous word association task or a behavioral associates task
(Stacy, 1997). In the ambiguous word or homograph task,
open-ended responses were elicited by potential alcohol
associates with alternative nonalcohol meanings such as
draft or mug. In the behavioral associate’s task, the partic-
ipants were asked to write down the first activity that came
to mind in response to an outcome such as having fun or
feeling relaxed. In both measures, the number of alcohol
responses was coded by two raters who were unaware of the
experimental condition and the other responses of the
participants. The «s calculated for each target word or
phrase were generally high (0.9 or greater) and exceeded
0.8 in all cases. The mean of the sum alcohol score for each
rater was used in this analysis.

The order of implicit memory tasks was counterbalanced
for position within the survey. This counterbalancing com-
prised the context manipulation for the present study. For
each participant, the behavioral associates task was pre-
sented at the beginning of the session (prealcohol), imme-
diately after questions about alcohol use (postalcohol im-
mediate), or several sections later (postalcohol delayed).
The homograph measure was also presented in one of these
contexts. If the behavioral associate was presented in the
prealcohol condition, then the homograph task was pre-
sented in either the immediate or the delayed condition.
Another picture drawing task (not analyzed here) was pre-
sented in the remaining condition. Counterbalancing re-
sulted in six different survey versions. All participants ran-
domly received one of the six versions of a survey in small
groups.

The level of alcohol use varied as a function of grade,
with 30% of grade 7 students having had one or more
drinks in the past year. This percentage increased to nearly
70% by the second year in grade 10 students. A small but
significant percentage of grade 10 students (~20%) re-
ported being drunk within the past week in the second year
of the survey. Self-reported drunkenness is highly corre-
lated with marjjuana use and other problem behaviors
(Johnson et al., 2004). Given the age range of the sample in
the first year (12-15), approximately half (47.6%) of the
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Table 1. Regression Coefficients That Predict Drinking Behavior in Year 1 as a Function of Implicit Memory Measures Controlling for Grade and Sex

Alcohol measure

Days drank in past 30

Usual no. of drinks

Behavior Behavior
Position in survey associates Homographs associates Homographs
Prealcohol 0.284 0.210 0.243 0.198
Postalcohol immediate 0.3872 0.288° 0.409° 0.396%
Postalcohol delayed 0.313® 0.268°% 0.4328 0.3132

Regression coefficients for each individual model all were significant at p < 0.001.

® [ndicates signfficant (p < 0.05) difference from the regression coefficient in

sample had not had one or more standard drinks (labeled
nondrinkers). This dichotomy allows an interesting com-
parison between nondrinkers and drinkers in year 1 and is
used in the analysis presented below.

The first test of retrieval effects was whether the position
in the survey modified the behavioral associate or homo-
graph score. The location changed the behavioral associ-
ates’ score but only in drinkers who had at least one or
more drinks previously [F(2,661) = 6.09, p < 0.05]. Post-
alcohol immediate had higher score than the other two
conditions (prealcohol: mean = 0.12, SEM = 0.03; postal-
cohol immediate: mean = 0.27, SEM = 0.06; and postal-
cohol delayed: mean = 0.17, SEM = 0.04). No differences
were evident in nondrinkers because no alcohol-related
behavioral associates were produced by this group. Homo-
graph probes produced measurable levels of alcohol-
related responses in both Drinkers (mean = 1.10, SEM =
0.049) and nondrinkers (mean = 0.66, SEM = 0.038).
Homograph scores were influenced by the survey position
in both drinkers [F(2,662) = 8.18, p < 0.05] and nondrink-
ers [F(2,599) = 11.47, p < 0.02]. The pattern of response
showed that postalcohol scores were higher than prealcohol
scores. The pattern was similar in nondrinkers (prealcohol:
mean = 0.36, SEM = 0.067; postalcohol immediate: mean
= (.84, SEM = 0.066; and postalcohol delayed, mean =
0.77, SEM = 0.062) and drinkers (prealcohol: mean = 0,94,
SEM = 0.082; postalcohol immediate: mean = 0.1.22, SEM
= (.083; and postalcohol delayed: mean = 1.18, SEM =
0.086).

Given the variability introduced by the survey position,
we next asked whether the prediction of drinking behavior
changed as a function of the independent variable. The
regression analyses reported here are simplified versions
testing each cognitive measure, behavioral associates score
and the homograph score, controlling for sex and grade
separately against two measures of drinking behavior: num-
ber of days drinking in the past month and the usual
number of drinks. The purpose of these analyses is to show
the effect of the retrieval manipulation on the predictive
value of each of these measures independently. More de-
tailed analysis of the predictive value of cognitive measures
is reported elsewhere (Krank et al., 2003). Table 1 reports
the separate regressions on both drinking measures as a
function of survey position. For both measures and both
predictor variables, the regression provided a significant
model and the regression coefficient improved significantly

the prealcehol condition.

in the postalcohol conditions. Alcohol context improved
the regression coefficient for the implicit measure as a
predictor of current drinking behavior.

These implicit measures, taken from the first year of the
study, continued to predict drinking behavior in the second
year, including the initiation of drinking in youths who did
not drink in year 1. The regressions controlled for sex and
grade and were split according to drinking status in year 1
(nondrinkers and drinkers, defined above). The drinking
measures examined included the number of days drinking
in the past 30 days, usual number of drinks, recency of last
drinking episode, and recency of last time drunk. Behavior
associates predicted future drinking on all measures in
drinkers [all B > 0.121, ¢ (1, 577) > 2.92, p < 0.005].
Nondrinkers did not produce any behavioral associates in
year 1, so this measure could not be used for regression in
this subgroup. Homograph scores, however, were signifi-
cant predictors of drinking measures in year 2 for all mea-
sures in drinkers [all B > 0.261, ¢ (1, 577) > 6.27, all p
<0.001] and in nondrinkers {all 8 > 0.171¢ (1, 577) > 3.42,
all p <0.001].

Table 2 shows further separate regression analyses using
behavior associates and homographs against a number of
drinking measures taken in year 2. These regressions con-
trol for sex and grade and are shown as a function of the
position in the survey. For behavior associates, seven of
eight possible comparisons revealed significantly higher
model regressions on scores with an alcohol context (post-
alcohol immediate and postalcohol delayed) than those
without an alcohol context (prealcohol). For homographs,
only two of eight possible comparisons revealed signifi-
cantly higher model regressions. Both of these were on
scores that were taken immediately after the alcohol ques-
tions (postalcohol immediate). The prospective predictive
value of implicit associations was improved by the alcohol
context manipulation at least in some conditions. There is
some suggestion in both the mean increases and the pattern
of improvement that the immediate postalcohol context
was more effective than the delayed condition, but this
observations and the relationship to particular drinking
measures requires further investigation.

The results of the present study confirm the concurrent
and prospective predictive value of implicit memory mea-
sures in relationship to adolescent drinking. They also in-
dicate that for one of the two measures, homograph asso-
ciation, these measures predict the initiation of drinking in

§
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Table 2. Prediction of Measures of Alcohol Consumption in Year 2 as a Function of implicit Memory Measures in Year 1 Controlling for Grade and Sex
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Alcohol measure

Recency Recency Days Normal
Position in survey drank drunk past 30 no. of drinks

Behavior associates

Prealcohal 0.213 0.247 0.089 0.281

Postalcohol immediate 0.307* 0.380° 01752 0.3602

Postaleohol delayed 0.285° 0.3412 0.18582 0.286
Homographs

Prealcohol 0.375 0.334 0.234 0.296

Postalcohol immediate 0.370 0.4482 0.205 0.378?

Postalcohol delayed 0.328 0.311 0.186 0.327

The table shows regression models using behavioral associates and homographs separately controliing for sex and grade for four different dependent measures
of drinking behavior. The coefficients are shown and compared as a function of position in survey. Regression coefficients for each individual model all were significant

atp < 0.001,

2 Indicates significant (p < 0.05) difference from the regrassion coefficient in the prealcohol condition,

nondrinking adolescents (Krank et al.,, 2003). The present
findings also replicate other demonstrations that retrieval
context influences the accessibility of alcohol associations,
including those assessed by implicit memory tasks, and
support the view that implicit memory tasks measure pre-
existing alcohol associations that are important to alcohol
use decisions. The findings have implications for the assess-
ment of alcohol cognitions in youths. The present findings
are novel in showing that the prediction of drinking behay-
jor is modified by methods that improve the retrieval of
alcohol associations. Conditions of enhanced retrieval im-
prove the prediction of the level of drinking behavior in
young drinkers by implicit memory associations.

DISCUSSION
Mark S. Goldman

The papers in this symposium appropriately confine
themselves to the domain of cognitive psychology, but full
appreciation of this work requires placing it within a larger,
transdisciplinary framework. Despite the enormous ad-
vances that have been made recently in understanding the
genetics and neurophysiology of alcohol use, abuse, and
dependence, it is important to understand that these bio-
logical processes do not compel drinking. Rather, they alter
the matrix of influences that shape behavioral outputs so
that the decision to use alcohol becomes either more or less
likely. That is, alcohol use requires decision making, albeit
decision making that does not necessarily require conscious
deliberation (Berridge and Robinson, 1998; Goldman,
2002; Schultz, 2004). How decisions to drink are made is
the real topic of this symposium, and the methods de-
scribed in this symposium open a new window on this
process.

This decision making is multidimensional and multilayer;
in humans, it represents genetic through sociocultural in-
fluences. It is now well understood that genes do not rep-
resent a passive blueprint for biological structure and func-
tion but are instead ongoing actors in a cascade of
mechanisms that determine biobehavioral output. Gene
activity is heavily influenced by context. Although extensive

review of these processes is well beyond the scope of this
discussion, it is essential to understand that context is the
common element of all biobehavioral functioning. Gene
expression is influenced by other genes (gene context) and
by physiological processes in the cell that arise in response
to stimulation of the cell by the molecular environment
immediately outside the cell (again, a context). This extra-
cellular activity is in turn responsive to neural and hor-
monal influences that reflect larger response systems within
the organism, which is in turn responsive to sensory signals
detected at the periphery of the organism, and which,
finally, reflect events external to the organism. All of these
influences are context, albeit at different levels, The inter-
relatedness of these levels is such that changes in the
external context can influence context all the way down to
the genes. That is, what we call learning and memory is
essentially the result of the external context triggering a
cascade of processes that result ultimately in gene expres-
sion. Gene expression then results in actual physical change
in neural circuitry that is the mechanism by which experi-
ence is recorded. Hence, all of this machinery is part of
decision making, and none of it would happen without
activity at all levels, including the level of cognition and
behavior,

Because behavioral science is fundamentally the study of
the interplay between context and the organism, context
has always been part of psychological explanation. To ap-
preciate that this is so, it is important to understand that the
term stimudus is not a discrete entity. Instead, it refers to a
particular event that occurs against the background of a
larger stimulus context; it is an arrangement of figure and
ground. The boundary between the figure and the ground
(context) may not be so clear from the perspective of what
constitutes the meaningful signal. Change either, and re-
sponding may change. To provide just a few examples of
major psychological constructs that involve context, classi-
cal conditioning notes the capacity of a stimulus set in a
particular context to elicit response output (the condi-
tioned stimulus timed correctly to the presentation of the
unconditioned stimulus). The study of stimulus generaliza-
tion is the investigation of the boundary between the dis-
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tinguishable stimulus and variations of that stimulus that
fade into context. Discrimination is the opposite: learning
to delimit the intended stimulus from a context that does
not signal the occasion for action. Classical stimulus-
response theory treated stimulus and context in a similar
manner to that described above in connection with classical
conditioning. Operant models refer explicitly to contexts
that signal the availability of reinforcement (i.e., discrimi-
native stimuli or SDs; stimulus contexts that signal the
unavailability of reinforcement are SAs). Within the field of
psychopharmacology itself, state-dependent learning refers
to the greater likelihood that behaviors that are acquired in
one drug state (drug context) would be demonstrated in the
same drug state.

With the advent of the “cognitive revolution,” it became
necessary to note the effect of context on response outputs
in terms that are consistent with cognitive constructs. The
result is the concept of encoding specificity noted in the
earlier talks. As with state-dependent learning, encoding
specificity recognizes that information that is presented in a
certain context (e.g., via a particular set of learning opera-
tions, a particular sensory pathway, a particular environ-
ment) is better accessed, recalled, etc., in the same (or
similar) context, but the idea is the same: context is critical
to learning and memory.

With the recent trend toward merging cognitive science
with neuroscience, it becomes even clearer why this prin-
ciple should hold. Organisms have become “designed”
through evolution to anticipate upcoming circumstances
(Goldman, 2002). They use the full extent of the context in
which they find themselves to determine their next behay-
ioral output (“place their bet”) on the basis of what they
have already experienced in that context. Because extended
context is necessarily processed through multiple neural
pathways, context must be “assembled” within the nervous
system.

The differing methods used to measure the effects of
context on cognitive and behavioral output vary, therefore,
because they probe different neural pathways. For the
present purposes, these pathways may be simply character-
ized as perceptual, motor, affective, and cognitive. Within
each of these domains, aspects are more or less explicit and
implicit (Roediger et al., 1999).

Recognition of this complexity should lead us to be
excited but cautious about the conclusions that we reach
from the initial round of studies presented herein that use
varying explicit and implicit cognitive methods. Following
are just a few of the questions that must be answered: How
does the material that is accessed by language-based cog-
nitive techniques relate to the processes that guide actions
and behavioral decisions, such as alcohol use? How do
implicit measures relate to explicit measures in this do-
main? (The results of a few extant studies in the alcohol
domain suggest that these tasks are relatively independent,
with explicit methods out-predicting implicit methods.
More studies are necessary to settle this question.) How do
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particular implicit measures relate to other implicit mea-
sures? (We have too often found that even explicit mea-
sures of ostensibly the same construct do not correlate
highly with each other; why should implicit measures fare
any better? And such studies are difficult to carry out;
repeated implicit measurement has a high likelihood of
cross contamination.) How well do implicit measures re-
flect fundamental neuropsychological processes? Can re-
sponse patterns to cognitive techniques serve as phenotypes
that can be related to genetic underpinnings? Do these
measures have utility in the clinical domain? Can we con-
trol these processes and possibly use them to influence
clinical risk?

These and other questions are the next items on our
research agenda. The significance of these questions indi-
cates that research on this aspect of decision making about
alcohol use remains a promising and exciting venture.
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