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Drink refusal self-efficacy and implicit drinking identity: An
evaluation of moderators of the relationship between self-
awareness and drinking behavior

Dawn W. Foster, Clayton Neighbors, and Chelsie M. Young

Abstract

This study evaluated the roles of drink refusal self-efficacy (DRSE), implicit drinking identity, and
self-awareness in drinking. Self-awareness (assessed by public and private self-consciousness),
DRSE, and implicit drinking identity (measured via an implicit association test; |AT) were
expected to interact in predicting self-reported drinking. This research was designed to consider
mixed findings related to self-awareness and drinking. Hypotheses were: 1) alcohol-related
outcomes would be negatively associated with self-awareness; 2) implicit drinking identity would
moderate the association between self-awareness and alcohol consumption; and 3) this association
would depend on whether participants were higher or lower in drink refusal self-efficacy.
Participants included 218 undergraduate students. Results revealed that drinking behavior was not
associated with self-awareness but was positively associated with implicit drinking identity. Of the
four drinking variables (peak drinking, drinking frequency, drinks per week, and alcohol-related
problems), only alcohol-related problems were positively associated with self-awareness.
Furthermore, a significant two-way interaction emerged between private (but not public) self-
consciousness and drinking identity to predict drinking. Consistent with expectations, three-way
interactions emerged between self-awareness, implicit drinking identity, and DRSE in predicting
drinking. For participants low in DRSE: 1) high implicit drinking identity was associated with
greater drinking frequency when private self-consciousness was low; and 2) high implicit drinking
identity was associated with greater drinks per week and peak drinks when public self-
consciousness was low. This suggests that alcohol-related IATs may be useful tools in predicting
drinking, particularly among those low in self-awareness and DRSE.
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1. Introduction

Despite current intervention and prevention efforts, heavy drinking among undergraduate
students continues to be problematic. Research shows that young adults engage in heavy
drinking and experience a range of alcohol-related problems, including poor class
attendance, hangovers, trouble with authorities, injuries, and even fatalities (Hingson et al.,
2005; Hingson, 2010; Wechsler et al., 2000; Wechsler et al., 1994). Research has
demonstrated links between sexual assault, risky sexual behavior, and college drinking
(Abbey et al., 2003; Kaysen et al., 2006; Koss & Gaines, 1993; Larimer et al., 1999),
depression (Geisner, Larimer, & Neighbors, 2004), and eating disorders (Dunn et al., 2002).
Estimates of prevalence demonstrate that four out of five undergraduate students drink at
least occasionally, two-thirds of college students drink at least monthly, and two out of five
students frequently consume several drinks on a given occasion (Johnston, O'Malley,
Bachman, & Schulenberg, 2006). Moreover, 43.6% of undergraduate students, compared to
38.4% of non-college peers, report heavy episodic drinking (five or more drinks in a row
during the past two weeks; SAMHSA, 2008). Reports published by the NIAAA (2007)
examining trends in the magnitude of the morbidity and mortality related to college drinking
show that almost 20% of college students meet DSM-1V criteria for alcohol abuse or
dependence, however less than 5% of undergraduates seek counseling or treatment for
alcohol abuse (NIAAA, 2007). Additional research is needed to understand how to further
translate empirical findings into effective interventions to reduce drinking and related
problems (Hingson, 2010).

1.1. Self-awareness

College drinking can be examined using the theory of objective self-awareness, which posits
that self-awareness is a reflective process that involves attention being inwardly focused
towards the self rather than outwardly focused towards the environment (Duval &
Wicklund, 1972). Alcohol-related studies have evaluated self-awareness as an individual
difference trait. One study found that for adolescents low in self-awareness, a family history
of alcoholism was associated with higher drinking levels and related consequences, but this
relationship did not emerge among adolescents high in self-awareness (Chassin et al., 1988).
This suggests that the association between self-awareness and drinking may vary as a
function of other correlates of drinking. More recently, self-consciousness has been used as
an individual trait measure of self-awareness (e.g., LaBrie, Pedersen, Neighbors, &
Hummer, 2008). Self-consciousness is defined as the selective encoding process of
information that is self-relevant (Niaura, Wilson, & Westrick, 1988) and consists of both
private self-consciousness, which is cognitive and related to attendance to inner reflections,
and public self-consciousness, which is related to the self as a social object that is influenced
by others (Fenigstein et al., 1975; Fenigstein, 2009). Private self-consciousness refers to
introspection on one’s own thoughts and feelings, whereas public self-consciousness refers
to a focus on how one interacts with others (Fenigstein, Scheier, & Buss, 1975).

Niaura, Wilson, and Westrick (1988) conducted a study in which 72 healthy males were
divided into Type A and B groups, and further subdivided into low and high private self-
consciousness. Half of participants were randomly assigned to consume alcohol, and half
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placebo, and they were then exposed to a stressor (e.g., self-disclosing speech). Findings
showed that alcohol dampened autonomic responsiveness (increased systolic blood pressure
reactivity and sensitivity to alcohol effects) during the speech stressor among Type A
individuals low in private self-consciousness (Niaura et al., 1988). This suggests that a task
forcing participants to focus on discrepancies between the actual and ideal self (e.g., a
speech stressor related to drinking behavior) might be aversive for those low in private self-
consciousness based on the natural tendency to avoid the uncomfortable self-aware state,
and this discomfort may be reflected in increased autonomic arousal (Niaura et al., 1988).
Alcohol may interfere with the salience of these discrepancies, thereby dampening
autonomic responsiveness (Niaura et al., 1988). Additional research has found that private
self-consciousness was protective for both fraternity and sorority Greek members, however,
only public self-consciousness buffered against drunkenness for fraternity members (Park,
Sher, & Krull, 2006). Consistent with these findings, LaBrie, Pedersen, Neighbors, and
Hummer (2008) found that private self-consciousness predicted less drinking among college
students. This study further showed that public self-consciousness predicted alcohol-related
consequences beyond self-reported drinking for both genders.

In sum, research examining the association between self-awareness (measured via self-
consciousness) and drinking has been mixed, with some findings suggesting a positive
association (Niaura et al., 1988) and others suggesting a negative association (LaBrie et al.,
2008; Park et al., 2006). This suggests the possibility of moderators yet to be identified.
Thus, further research is needed to better elucidate individual difference factors influencing
the effect of self-awareness on drinking.

1.2. Implicit drinking identity

Implicit attitudes may help us understand the mixed findings related to self-awareness and
drinking. Many processes that affect drinking behavior are cognitive and unconscious
(Greenwald, Poehlman, Uhlmann, & Banaji, 2009). The manifestation of implicit alcohol-
related attitudes as behaviors can occur without conscious awareness of causation, which
presents difficulties in measuring attitudes using self-report methods. Additionally, in
studies examining alcohol consumption, implicit measures are particularly beneficial as they
are less subject to the influence of self-presentation biases which can pose a stronger threat
to explicit measures (Hofmann et al., 2005; Sayette et al., 2000). One widely known implicit
attitude measure is the Implicit Association Test (IAT; Greenwald, McGhee, & Schwartz,
1998), an experimental method that evaluates automatic processes through the measurement
of timed reactions between word and/or picture pairings (Greenwald, McGhee, & Schwartz,
1998; Nosek, Greenwald, & Banaji, 2007). The IAT has been applied to alcohol use
research in efforts to predict drinking from implicit associations (e.g. Houben & Wiers,
2008; Jajodia & Earleywine, 2003; Lindgren, Neighbors, Ostafin, Mullins, & George, 2009;
Ostafin, Marlatt, & Greenwald, 2008; Wiers, Van Woerden, Smulders, & De Jong, 2002).
Furthermore, a recent study comparing several alcohol-related I1ATs found the implicit
drinking identity IAT to be the best at predicting drinking, alcohol-related problems, and
craving (Lindgren et al., in press).
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Despite conceptual overlap between self-awareness and implicit attitudes, no one has yet
considered implicit attitudes as a potential moderator of the relationship between self-
awareness and drinking. According to the theory of planned behavior (Ajzen, 1991), explicit
attitudes are a key contributor in the prediction of behavior. Research also indicates that
considering self-identification within this theoretical framework can contribute to better
prediction of behavioral outcomes (e.g., Pierro, Mannetti, & Livi, 2003; Smith et al., 2007).
As individuals seek to maintain consistency in views of the self (Lalwani & Shavitt, 2009),
self-identity may be a powerful predictor of behavior. Drinking identity is typically defined
as how closely individuals believe that consuming alcohol is a crucial aspect of their
identities (Conner, Warren, Close, & Sparks, 1999). An implicit analogue of drinking
identity, which does not require explicit self-reporting, has also been found to be positively
associated with drinking and related consequences (e.g., Casey & Dollinger, 2007; Lindgren
etal., in press). As implicit aspects of the self such as the self-concept have traditionally
been measured using the IAT (e.g., Gray, LaPlante, Bannon, Ambady, & Shaffer, 2011;
Greenwald & Farnham, 2000), a drinking identity IAT was used for this study.

Individual differences in implicit drinking identity may account for variations in alcohol
associations. The connection between increased drinking and self-awareness is that drinking
is presumed to provide psychological relief from unpleasant states of self-awareness
(Hartman, 1986; Hull, 1981); however, not everyone is likely to be equally affected by
internal discomfort. Recent research involving implicit measures suggests that drinking
identity associations are powerful and reliable predictors of drinking (Lindgren et al., 2012;
Lindgren, Foster, Westgate, & Neighbors, 2013). Drinking identity has been shown to
positively correlate with and significantly predict alcohol consumption and problems
(Lindgren, Neighbors, et al., 2012; Lindgren, Foster, et al., 2013). Thus, we considered how
implicit drinking identity might influence the relationship between self-awareness and
alcohol use. Individuals with strongerimplicit drinking identity may be more likely to drink
to reduce self-awareness, whereas those with weaker associations with implicit drinking
identity may reduce unpleasant self-aware states by modifying behaviors to be more
consistent with inner values (e.g., drinking less). Those with /ess strong implicit drinking
identity may be more likely to drink based on intrapersonal and interpersonal cues (e.g.,
social influence). Thus, higher implicit identity might be more strongly associated with
drinking to reduce uncomfortable self-awareness compared to lower implicit drinking
identity. This may, in turn, suggest the need to consider additional factors, such as how
much control or confidence individuals have in their ability to regulate their own drinking.

1.3. Drink refusal self-efficacy

We propose that the interaction between self-awareness and drinking identity in predicting
alcohol consumption may differ as a function of self-efficacy, specifically drink refusal self-
efficacy. Self-efficacy beliefs are identified as the foundation of human agency (Bandura,
1982; 2000). Self-efficacy concerns self-perceived competence, such as the belief that one
can cope with situations (Bandura, 2000). Drink refusal self-efficacy (DRSE) in particular
refers to the belief that one is able to refuse or resist drinking alcohol and is a useful
predictor of alcohol consumption (e.g., Baldwin, Oei, & Young, 1993; Morawska & Oei,
2005; Oei & Morawska, 2004; Skutle, 1999; Solomon & Annis, 1990). Additionally,
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research has demonstrated that DRSE is a mediator of the relationship between alcohol-
related expectancies and drinking (e.g., Gullo, Dawe, Kambouropoulos, Staiger, & Jackson,
2010; Morawska & Oei, 2005) and is associated with drinking in non-clinical samples (e.g.,
Young, Hasking, Oei, & Loveday, 2007), and with abstinence following treatment (Maisto,
Connors, & Zywiak, 2000).

Literature suggests that DRSE has been consistently negatively associated with drinking
(e.g., Connor, George, Gullo, Kelly, & Young, 2011; Oei & Jardim, 2007). Additionally,
DRSE has been shown to moderate the relationship between protective behavioral strategies
(PBS), drinking, and problems such that individuals low in PBS and low in DRSE are at
increased risk for alcohol use and problems (Ehret, Ghaidarov, & Labrie, 2013). Further,
DRSE has been shown to mediate the relationship between alcohol expectancies and
problems (Connor et al., 2011) and moderate the association between alcohol expectancies
and drinking (Oei & Jardim, 2007). Literature on the intersection of DRSE with self-
awareness or identity in predicting alcohol use or problems is limited. Social psychological
studies have evaluated self-consciousness with respect to concepts including global
measures for self-competence, self-confidence (Miller, 1995), or self-presentation in social
media (e.g., Sun & Wu, 2012), and although these constructs overlap conceptually with self-
efficacy, they are not specific to alcohol use. Thus, there is a gap in the literature related to
evaluations of DRSE’s influence on self-awareness and implicit drinking identity in the
prediction of alcohol use. As such we formulated an exploratory hypothesis with respect to
how DRSE would interact with self-awareness and implicit drinking identity.

This interaction may be most important among individuals who do not feel confident in their
ability to resist drinking. Even as self-awareness might be less strongly associated with
drinking among those who do not have strong implicit drinking identities, this association
may be further limited to those who do not feel some degree of certainty in their ability to
regulate their drinking. That is, individuals with strong associations with implicit drinking
identity who have low DRSE may turn to alcohol in efforts to reduce the uncomfortable self-
aware state. In other words, highly self-aware individuals with strong alcohol-related
implicit attitudes who are seeking to decrease self-awareness and who do not feel confident
that they can resist alcohol might have significantly higher drinking levels relative to
individuals who are confident in their ability to resist alcohol. Conversely, those who are
more confident in their ability to resist drinking might not turn to alcohol for psychological
relief and may have lower drinking levels compared to individuals low in DRSE. Thus, we
expect that the interaction between self-awareness and implicit drinking identity will depend
on whether one is high versus low in DRSE.

1.4. Current study

The present study was designed to evaluate the relationship between self-awareness and
drinking by considering two potential moderators, implicit drinking identity and DRSE. Our
first hypothesis was that based on previous research (LaBrie et al., 2008; Park et al., 2006), a
negative association between self-awareness and drinking would emerge. Additionally,
consistent with previous research, we expected that DRSE would be negatively associated
with drinking. Our second hypothesis was that implicit drinking identity would moderate the
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association between self-awareness and alcohol consumption because those with stronger
implicit drinking identity would be especially likely to drink as a result of high levels of
self-awareness such that individuals with higher IAT scores on the implicit drinking identity
IAT may be more likely to drink to reduce self-awareness compared to individuals with
lower IAT scores. An alternate second hypothesis was that those who do not implicitly
identify with alcohol might be more likely to be affected by intrapersonal and interpersonal
cues whereas those with a stronger alcohol-related implicit identity may consume higher
levels of alcohol regardless of their level of self-awareness. Our third hypothesis was that
the interaction between self-awareness and implicit drinking identity would depend on
whether one is higher or lower in DRSE, being more evident among those with less
confidence in their ability to regulate their alcohol consumption. Self-awareness and implicit
identity were not expected to have as much influence among those with greater confidence
in their ability to regulate their drinking. Thus, we evaluated a three-way interaction between
self-awareness, implicit attitudes, and DRSE.

2.1. Participants

Participants included 218 undergraduate students (82% female) from a large southwestern
university who were recruited via in-class recruitment and flyers and received extra credit as
compensation for participation. Participants’ mean age was 22.93 years (SD = 6.29).
Participants self-reported the following races: 34% Caucasian, 19% Black/African
American, 20.6% Asian/Pacific Islander, 6% Multi-Ethnic, 0.4% Native American/
American Indian, and 20% Other. Additionally, 30% of participants reported as Hispanic/
Latino.

2.2. Measures

2.2.1. Demographics—~Participants provided demographic information such as age,
gender, racial background, and student status.

2.2.2. Alcohol use and related problems— The Quantity/Frequency Scale (Baer,
1993; Marlatt, Baer, & Larimer, 1995) is a 5-item scale assessing the number of drinks and
the number of hours spent drinking on a peak drinking event within the last month, as well
as the number of days out of the month that the individual consumed alcohol (0 = I do not
drink at all, 1 = about once per month, 2 = two to three times a month, 3 = once or twice per
week, 4 = three to four times per week, 5 = almost every day, 6 = | drink once daily or
more). The Daily Drinking Questionnaire (Collins et al., 1985; Kivlahan, Marlatt, Fromme,
Coppel, & Williams, 1990) measures the number of standard drinks consumed on every day
of a normal week (Monday-Sunday) within the last 3 months. Scores represent the average
number of drinks that are consumed over the course of each week during the previous
month. Relative to other drinking indices, weekly drinking has been shown to be a reliable
index of problems related to alcohol among college students (Borsari, Neal, Collins, &
Carey, 2001). Both the Quantity/Frequency Scale and the Daily Drinking Questionnaire
include standard drink definitions. 7he Rutgers Alcohol Problem Index (RAPI; White &
Labouvie, 1989) is a 25-item measure that assesses alcohol-related negative consequences in
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the last month and the responses range from never (0) to 10 times or more (4). The measure
was modified to add two driving items. Items were rated based on how many times each
problem occurred while consuming alcohol, such as “went to work or school high or drunk”
and total summed scores for the RAPI ranged from 0 to 100 (White & Labouvie, 1989).

2.2.3. Self-awareness—Participants completed the 23-item Self-Consciousness Scale
(Fenigstein et al., 1975) which is comprised of items that measure private self-consciousness
(e.g., “I’m always trying to figure myself out,”; a = .69), public self-consciousness (e.g.,
“I’m concerned about what other people think of me,”; a = .81), and social anxiety (e.g., “It
takes me time to overcome my shyness in new situations,”; a = .80). Participant responses
were based on a 5-point Likert scale ranging from extremely uncharacteristic (0) to
extremely characteristic (4).

2.2.4. Implicit drinking identity—The IAT was used to examine automatic associations
with alcohol using pictures and words as stimuli (Lindgren et al., 2009; Ostafin & Palfai,
2006) and was presented using Inquisit software (Draine, 2004). The seven phases of the
IAT include practice tasks to orient subjects with the sorting rules and stimulus materials
(Nosek, Greenwald, & Banaji, 2007). A drinking identity IAT was used to assess alcohol-
related implicit associations with respect to identification as a drinker (Lindgren et al., in
press). A schematic of the IAT involves the assessment of the strength of association
between categories of “self-identification as a drinker” and categories of “no self-
identification as a drinker.” For example, stimuli from the “drinker” or “me” categories were
sorted by pressing a key on the left, whereas stimuli from the “non-drinker” or “not me”
categories were sorted by pressing a key on the right. Following two blocks wherein
multiple trials were presented, the pairings were switched such that stimuli belonging to the
“non-drinker” or “me” categories were sorted using a key on the right. The order of pairings
was counterbalanced.

A scoring algorithm (D) is recommended by the creators of the IAT (Greenwald, Nosek, &
Banaji, 2003) and is arrived at by dividing the difference between test block means by the
standard deviation of all of the latencies in the two test blocks. This is similar to the effect-
size measure, Cohen’s d (Cohen, 1977). Evaluations with respect to IATs have often
focused on two main aspects; valence and association with constructs. The D-score of an
IAT indicates attitude, and this can be positive or negative valence (represented by a positive
or negative D-score). If the D-score is significantly different from zero, this indicates a
preference for one category over the other. Further details regarding the IAT form and block
trials can be found above and in Greenwald et al. (1998).

Using procedures detailed in Nosek and colleagues (2007), all IAT data were screened for
exclusion such that responses to 10% or more of the trials in less than 300 milliseconds were
discarded. Eleven scores were excluded from the IAT. Additionally, data were screened for
overly slow responders such that responses to more than 10% of trials in greater than 10,000
milliseconds were discarded. No participants met that criterion. Therefore, less than 5%
percent of the scores for each IAT were discarded. The correlation between D scores using
data from test blocks (4 and 7) and practice blocks (3 and 7) were used to examine internal
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consistencies. Typically, these correlations range from .5 to .7 for most 1ATs (see
Greenwald et al., 2003).

2.2.5. Drink refusal self-efficacy—The Drink Refusal Self-Efficacy Questionnaire, a
19-item scale, was used to assess self-efficacy related to drinking (DRSEQ); Young & Oei,
1996). Participants were given a list of situations in which people may find themselves
drinking alcohol and were asked to rate their ability to resist drinking on a 6-point Likert
scale ranging from 1 = | am very sure | could NOT resist drinking to 6 = | am very sure |
could resist drinking (a = .83).

2.3. Procedure

3. Results

Students who met eligibility criteria (e.g., at least 18 years of age and a registered student)
completed a computer-based survey including measures of alcohol use DRSE, self-
awareness, and three separate alcohol-related IATs. All self-report and IAT measures were
counterbalanced such that half of the participants completed the IAT first and the other half
completed the self-report measures first to minimize potential priming effects and demand
artifacts. Recruitment for screening was open until we reached our target of approximately
200 students. Participants received course extra credit for their participation.

3.1. Descriptives

Means, standard deviations, and correlations for all of the variables are presented in Table 1.
Low and high values on variables were determined by subtracting or adding one standard
deviation from the mean of each variable. The drinking variables (peak drinks, drinking
frequency, drinks per week, and alcohol-related problems) were significantly and positively
correlated with each other and with AT scores, suggesting that heavier drinkers tend to
more closely associate themselves with a drinking identity. Alcohol-related problems were
positively associated with both private and public self-consciousness suggesting that those
experiencing greater frequencies of alcohol-related consequences are also high in self-
awareness. Peak drinks and drinking frequency were negatively associated with social
anxiety such that those high in social anxiety drank less and less frequently than those low in
social anxiety. Private self-consciousness, public self-consciousness, and social anxiety were
positively associated with one another, suggesting that those high in private self-
consciousness are also high in public self-consciousness as well as social anxiety. DRSE
was negatively associated with the drinking variables such that those high in DRSE reported
less drinking behavior, which supports the first hypothesis. For illustrive purposes we have
provided a table of means at low and high levels of DRSE based on a median split (Table 2).

3.2. Frequencies and internal consistencies

Seventy-eight (32.1%) participants reported zero drinks in the past month. Forty-two
(17.3%) participants reported their peak consumption on one occasion as one to two drinks
in the past month. Forty-five (18.5%) participants reported their peak consumption in the
past month to be three to four drinks on one occasion. Seventy-eight (32.1%) participants
reported their peak consumption as five or more drinks on one occasion in the past month.
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Internal consistencies were calculated as correlations of D scores from IAT blocks 3 and 6
and from IAT blocks 4 and 7 according to procedures specified by Greenwald et al. (2003)
and Lindgren, Foster, Westgate, and Neighbors (2013). Correlations typically range from .5
to .7 (see Greenwald et al., 2003). The drinking identity IAT from the current study was .54.

3.3. Primary analyses

There was essentially no missing data. All participants came into the lab and completed
measures. One participant did not complete all measures. To test our hypothesis that self-
awareness (measured via self-consciousness) would be negatively linked with drinking, we
ran a series of correlations. The alcohol variables were positively associated with one
another but inconsistently associated with self-awareness. All four alcohol outcome
variables were positively skewed and leptokurtic, however none of the skewness values
were higher than 3 and none of the kurtosis values were higher than 10, which have been
identified as problematic levels for univariate normality (Kline 2011). Neither private nor
public self-consciousness were associated with measures of consumption, but both were
positively associated with alcohol-related problems. Additionally, results showed that DRSE
was negatively correlated with drinking (see Table 1).

To test our second hypothesis that self-awareness and implicit drinking identity would
interact to predict drinking, we conducted multiple hierarchical regressions (Tables 3 and 4).
Given the exploratory nature of the work and that outcomes were significantly correlated
(average r=.69) we did not correct alpha level. Effect sizes (d) were calculated using the
formula 24sqrt (df) (Rosenthal & Rosnow, 1991). Effect sizes of .20, .50, and .80 are
considered small, medium, and large, respectively (Cohen, 1992). Regression models
included self-consciousness, DRSE, and the IAT as predictors and drinking variables as
outcomes. Results indicate that there was no significant interaction between the IAT and
private self-consciousness when predicting drinking or related problems (Table 3).
However, findings revealed significant associations between public self-consciousness and
the IAT when predicting peak drinks, drinking frequency, and drinks per week (Table 4).
Gender, included as a covariate, was dummy coded (female = 1), therefore negative
coefficients indicated that females drank less or had fewer alcohol-related problems.
Exploratory analyses also evaluated whether or not predicted interactions were moderated
by gender. Consistent with previous research, for all models, gender was associated with all
drinking variables such that females reported drinking less than males with respect to peak
drinks and drinks per week. Additionally, females also reported fewer alcohol-related
problems. Gender was not found to moderate the predicted interactions. In conclusion, there
was some evidence to suggest that self-awareness interacted with implicit drinking identity
to predict drinking, specifically in the case of public self-consciousness. Therefore, our
second hypothesis was partially supported such that a significant interaction emerged
between self-awareness (measured via self-consciousness) and implicit drinking identity
when predicting drinking.

We conducted multiple hierarchical regressions to test our third hypothesis. Results revealed
significant three-way interactions. The model consisted of the IAT, self-consciousness, and
DRSE as independent variables, and drinking variables as outcomes (Tables 3 and 4). As
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expected, multiple three-way interactions emerged between self-awareness, implicit
drinking identity, and DRSE in predicting drinking outcomes. More specifically, a
significant three-way interaction emerged between DRSE, IAT, and private self-
consciousness when predicting drinking frequency such that high implicit drinking identity
was associated with greater drinking frequency when private self-consciousness was low for
participants low in DRSE (Figure 1). Additionally significant three-way interactions were
found between DRSE, IAT, and public self-consciousness when predicting peak drinks and
drinks per week such that high implicit drinking identity was associated with greater drinks
per week (Figure 2) and peak drinks (Figure 3) when public self-consciousness was low for
participants low in DRSE. Thus, there was evidence to support our third hypothesis.

4. Discussion

This study evaluated the relationship between self-awareness, measured via the self-
consciousness scale, and drinking by considering two individual difference factors: implicit
drinking identity and DRSE. Our expectation that drinking would be negatively linked with
self-awareness was not supported. Both private and public self-consciousness were
positively associated with alcohol problems but not with consumption. Although not
consistent with our expectations, this finding is somewhat in line with previous research
suggesting that alcohol may dampen awareness-induced discomfort (Niaura et al., 1988). As
expected, DRSE was negatively associated with alcohol consumption and problems.

Our second hypothesis was that implicit drinking identity would moderate the association
between self-awareness and alcohol consumption. That is, we expected that self-awareness
would be negatively associated with drinking and that this relationship would be stronger
among those with more positive (less negative) alcohol identity-related implicit associations.
Evidence partially supported this hypothesis in that self-awareness did indeed significantly
interact with drinking identity to predict alcohol consumption, but only for public self-
consciousness. It is possible that with respect to private self-consciousness, those who do not
implicitly identify with drinking are more likely to be influenced by intrapersonal and
interpersonal cues, whereas those who strongly identify implicitly with drinking may drink
more, regardless of their level of private self-consciousness.

Our third hypothesis was that the association between self-awareness and implicit drinking
identity would depend on whether one was higher versus lower in DRSE because
individuals who are confident that they can resist drinking may not use alcohol to manage
self-awareness induced discomfort. Consistent with expectations, three-way interactions
emerged between self-awareness, implicit drinking identity, and DRSE in predicting
drinking (see Tables 2 and 3, and Figures 1, 2, and 3). High private self-consciousness was
associated with increased drinking frequency when implicit drinking identity was low,
especially among those low in DRSE (Table 3 and Figure 1); however, this relationship was
not found among individuals high in DRSE. This same significant relationship was found
for public self-consciousness when predicting drinks per week (Table 4 and Figure 2) and
peak drinks (Table 4 and Figure 3) among those low in DRSE, and similar to the above, this
relationship was not significant among participants high in DRSE. Thus, our third
hypothesis was supported.
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A potential explanation for these findings is that perhaps high DRSE is protective against
heavy drinking (e.g., Hasking & Oei, 2002; Lee & Oei, 1993). Findings demonstrate that
participants reporting high DRSE consumed alcohol less frequently compared to participants
reporting low DRSE. Low DRSE was associated with greater variability in alcohol
consumption for both private and public self-consciousness. More specifically, high implicit
self-identification as a drinker was associated with greater volume and frequency of alcohol
consumption amongst those reporting low DRSE. In other words, participants who had
stronger associations with a drinking self-identity and less confidence about being able to
turn down alcohol drank the most and most often. It seems that low self-efficacy with
respect to refusing alcohol may be an important factor to consider in evaluating drinking
behavior. It is likely that people who find it difficult to say no to alcohol experience more
ambivalence with respect to drinking, and therefore may find it more difficult to choose to
refuse alcohol. This may contribute to greater discrepancies between implicit attitudes and
behavior. These findings have identified an important sub-population that may benefit from
strategies aiming to increase DRSE and decrease implicit self-identity as a drinker. This is
an important contribution to the alcohol literature and future interventions might increase
their efficacy by focusing on key factors such as DRSE and implicit self-identity as a
drinker.

Another potential explanation for these findings is related to how automatic processes form,
which is through experience and the environment (e.g., Lindgren, Neighbors, Ostafin,
Mullins, & George, 2009). We proposed that individuals with experience with or exposure
to alcohol may develop automatic alcohol-related associations such that they may be more
likely to turn to alcohol during times of self-awareness induced discomfort. Conversely, we
proposed that it is possible that individuals with little or no alcohol exposure who lack these
automatic alcohol cognitions may not be likely to turn to alcohol to alleviate the
uncomfortable self-aware state. However, results did not reveal significant interactions
between implicit drinking identity and self-awareness in predicting drinking. It is possible
that drinking to mitigate self-awareness is not significantly different in terms of quantity or
frequency, compared to drinking for social reasons (e.g., to have fun or fit in). For example,
a student drinking to regulate affect might drink the same amount as another student
drinking to fit in. In other words, it is possible that the interaction between implicit drinking
identity and self-awareness did not emerge because drinking motives were not controlled.
Thus, further research is needed to better understand the role that drinking motives play in
the relationship between self-awareness and alcohol consumption.

4.1. Limitations and future directions

The strengths of the study must be considered in light of the limitations. First, it is important
to note that the IAT is a relative measure that assesses the strength of one association
relative to the strength of another (e.g., strength of alcohol + cope and water + ignore versus
alcohol + ignore and water + cope). Thus, if a participant’s D-score changed after taking the
same IAT, it would not be possible to determine which association had changed relative to
the other (other measures must be used for this, such as the Brief IAT; Sriram & Greenwald,
2009). Related to this limitation is the interpretation of the D-score. Our findings with
respect to the alcohol-related IAT are consistent with previous research in that D-scores
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were slightly negative, which theoretically reflects that attitudes toward alcohol relative to
water were slightly negative. Because the IAT is a relative measure, this finding may be due
to the awareness of negative societal stigma associated with alcohol use. For most people,
excessive alcohol consumption and alcoholism is viewed negatively, and awareness of this
may have contributed to longer response latencies when viewing alcohol-related stimuli due
to an ambivalence between personal attitudes and societal stigma. Concurrently, water is
generally associated with positive phenomena such as life, health, hygiene, and nature. Thus,
it is possible that the negative D-scores resulting from the alcohol-related IAT may be a
reflection of societal and cultural stigma associated with alcohol consumption relative to
water consumption.

A further limitation relates to the cross-sectional nature of the study. Relationships between
variables of interest were not measured longitudinally and therefore causality of these
relationships cannot be determined. Furthermore, changes among the variables over time
cannot be assessed. Future research can consider examining longitudinal relationships
between drinking identity, DRSE, and self-awareness. Additionally, the study sample did
not exclude participants based on drinking criteria. Thus, the sample in the present study
included abstainers, light drinkers, moderate drinkers, and heavy drinkers. Expected effects
may have been washed out based on the drinking heterogeneity of the sample. Specifically,
it is possible that the central hypothesis is supported only when considering heavy drinkers.
That is, it is possible that self-awareness interacts with implicit drinking identity in
predicting drinking but is only true for heavy drinkers. Partialing out these data from the
current sample for analyses was not helpful due to low sample size (not enough heavy
drinkers were included in the sample) and ensuing low power to detect effects. Additionally,
this sample was comprised of college students, which may limit generalizability of findings.
Moreover, the sample was relatively homogenous with respect to age (young adults), sex
(mostly women), race/ethnicity (mostly Caucasian), and occupation (full-time university
students). While this is a group for whom alcohol and associated problems are of concern, it
is not clear whether these findings would generalize to other groups. These findings should
be replicated in more diverse samples.

Another limitation concerns the method of measurement of variables of interest in the study.
The alcohol consumption measures were limited to self-report. Observational and biometric
data, while more costly than self-report measures to collect and analyze, may provide
additional and important information. Additionally, we did not measure anxiety and
depressive symptoms and we did not explore differences in state versus trait self-
consciousness. Thereby, future research may wish to explore the potential links between
state self-consciousness and drinking to cope with anxiety and depressive symptoms. Future
directions for research include the use of experimentally designed studies to identify
individual differences in drinking patterns and trajectory, including multiple time points of
assessment to evaluate changes in alcohol-related implicit attitudes and drinking.
Additionally, to address positive societal associations with water relative to alcohol,
researchers might consider creating IATs that include other beverages such as soda, coffee,
energy drinks, or fruit juice. Researchers might also consider using the Affect Misattribution
Procedure to discern implicit affective responses towards alcohol stimuli (Payne, Cheng,
Govorun, & Stewart, 2005). Moreover, further research is needed to understand the implicit
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associations, specifically of heavy drinkers, and how these associations are similar to or
different from those of abstainers or light drinkers. This may help to inform interventions
and treatment programs targeting strategies that may increase cognitive factors that serve to
protect against heavy drinking. The present research would suggest that an important factor
to consider is DRSE. It is important to note that based on the findings of this study,
increasing DRSE may attenuate positive associations between high implicit drinking identity
and high self-consciousness on various drinking outcomes. Furthermore, future research
might increase external validity through the inclusion of community-based or clinical
samples and by including a more representative distribution of age and sex. Finally, future
research may include measures that are not self-reported, such as observational or biometric
methods.

4.2. Conclusion

The present study examined implicit drinking identity and drink refusal self-efficacy
(DRSE) as moderators of the relationship between self-awareness and drinking. Findings
were consistent with previous research in that females reported drinking less than males and
alcohol-related attitudes, specifically drinking identity (Lindgren et al., in press), towards
alcohol relative to water were negative. Results did not support our expectation that drinking
would be negatively associated with self-awareness, however, results did support our
expectation that individuals who feel confident that they can refrain from drinking will
likely drink less compared to individuals who do not feel confident that they can refrain
from drinking, as DRSE was negatively correlated with drinking. Results did not support our
hypothesis that implicit drinking identity would moderate the association between self-
awareness and alcohol consumption. However, there was support for an alternative
perspective that individuals who do not implicitly identify with drinking may be more likely
to be affected by intrapersonal and interpersonal cues, whereas those with strong implicit
drinking identity may drink more regardless of their self-awareness level. Results supported
our third hypothesis that the interaction between self-awareness and implicit drinking
identity may depend on whether one is higher or lower in DRSE because individuals high in
DRSE may not necessarily turn to alcohol to reduce discomfort that results from self-
awareness. Findings revealed that self-awareness consistently interacted with implicit
drinking identity for those low in DRSE. This suggests that implicit attitudes, specifically
implicit drinking identity and DRSE, are key factors in the relationship between self-
awareness and drinking. Furthermore, these findings suggest that if DRSE is low, then
implicit processes are a strong predictor of drinking. Alcohol-related 1ATs such as the
drinking identity IAT may be a useful tool in predicting drinking frequency, drinks per
week, and peak drinks, particularly among those low in self-awareness and DRSE. This
study contributes to the growing social cognitive literature that seeks to understand and
identify individual differences in alcohol consumption and to determine if automatic
processes represent a target for treatment and prevention efforts for maladaptive behaviors.
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High implicit drinking identity is associated with increased drinking frequency when private
self-consciousness is low among those low in drink refusal self-efficacy.

Ad(dict Behav. Author manuscript; available in PMC 2014 October 31.



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

1duosnuely Joyny vd-HIN

Foster et al. Page 20

Low Drink Refusal Self-Efficacy High Drink Refusal Self-Efficacy
12 2
101 10
=@~ Low Implicit Drinking dentity
. =8 High Implicit Drinking Identty
8
~ @~ Low Implicit Drinking identit

P g identity » N

5 3 " g .
@ —8— High Implicit Drinking Identity L H
4 < 2
3 s . 8

& i -
< 0 5

5 2 -
L ) [ S
D e
L ~———
o ” -____/—f-:g
Low public Se Monsciousness High Public Se f-Consciousness 0 :
Low Public Self-Consciousness High Public Self-Consciousne: s

Figure 2.
High implicit drinking identity is associated with increased drinks per week when public

self-consciousness is low among those low in drink refusal self-efficacy. Among those high
in drink refusal self-efficacy, low (not high) implicit drinking identity is associated with
increased drinks per week.
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High implicit drinking identity is associated with increased peak drinks when public self-
consciousness is low among those low in drink refusal self-efficacy. Among those high in
drink refusal self-efficacy, low (not high) implicit drinking identity is associated with

increased peak drinks.
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Table 2

Means and Confidencelintervals of Drinking Outcomes at Low and High DRSE

Low DRSE High DRSE
Mean  95% CI Mean  95% CI
Peak Drinks 6.65 5.63-7.77 1.90 1.32-2.49
Drinking Frequency 410  3.65-4.56 1.59 1.22-1.96
Drinks per Week 6.35 5.11-7.58 1.62 1.09-2.14
Alcohol-Related Problems ~ 30.15 29.19-31.11  25.58  25.36-25.81
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Table 3

Hierarchical regression analysis for variables predicting drinking variables from drink refusal self-efficacy
(DRSE), the drinking identity IAT (IAT), and private self-consciousness (PC)

Predictor B SEB d
Stepl DRSE -093 019 —ge7*""
IAT 140 037 051%
PC 021 025 011
Peak drinks Step2 DRSE “IAT -303 101 -041™
DRSE “PC -243 059 -056™
IAT *PC -0.72 122 -0.08

Step3 DRSE “IAT “pc 331 188 024

Stepl DRSE -094 019 —ge7™""
IAT 147 037 054%
PC 023 025 013
Drinking frequency  Step2  DRSE *IAT -1.28 049 036"
DRSE *PC -151 028 —073™**
IAT “PC -093 058 -0.22

Step3 DRSE *IAT *PC 181 090 027~

Step1 DRSE -183 041 —gp1***
IAT 304 081 051%*
PC 067 055 017
Drinks perweek ~ Step2 DRSE *IAT -274 110 -034*
DRSE “PC -254 064 054
IAT *PC -204 132 -021

Step3 DRSE “IAT “pc 318 205 0.21

Stepl DRSE -1.82 031 -0g0**™*
IAT 172 061 038**
PC 094 041 031"
Alcohol-related .
problems Step2 DRSE “IAT -145 078 025
DRSE “PC -297 045 090"
IAT “PC -1.74 093 025
Step3 DRSE “IAT *PCc 117 145 011
Note. N=218
Ak
p<.001
Ak
p<.01
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*
p<.05.
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Hierarchical regression analysis for variables predicting drinking variables from drink refusal self-efficacy

(DRSE), the drinking identity IAT (IAT), and public self-consciousness (PUC)

Predictor B SEB d
Stepl DRSE -184 038 -066™""
IAT 256 075 046"
PUC -036 036 -0.01
Peak drinks Step2 DRSE “IAT -439 095 063"
DRSE “PUC -116 042 038"
IAT *PUC -211 08 -034%
Step3 DRSE “IAT “PUC 325 124 036™"
Stepl DRSE -0.94 019 —pE7*
IAT 141 037 052"
PUC 003 018 002
Drinking frequency  Step2  DRSE "IAT -205 047  -059™"*
DRSE “PUC -067 021 -043™
IAT *pUC -0.98 0.42 -0.32 *
Step3 DRSE “IAT “pPuc 112 061 025
Stepl DRSE -182 041 —060"**
IAT 309 081 o52***
PUC 023 038 008
Drinks perweek ~ Step2 DRSE *IAT -408 104 053"
DRSE “PUC -110 046 033"
IAT *PUC -1.96 093 -020%
Step3 DRSE “IAT “PUC 386 135 0397
Stepl DRSE -1.78 031  -078™"
IAT 1.80 061 040™"
PUC 050 029 023
A'Cgr'g)‘:)'lgﬁlgted Step2  DRSE *IAT -293 076 052"
DRSE “PUC -152 033 063"
IAT *PUC -1.02 068 -0.20
Step3 DRSE “IAT “pPuc 052  1.00 0.07
Note. N=218
Ak
p<.001
Ak
p<.01
*
p<.05.
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