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ABSTRACT 
 
 

 We examined the effect of alcohol intoxication on expression of prejudice,  a 
prototypic and socially important, yet largely neglected, example of disinhibited 
behavior.  Experimental procedures were used to examine how drinking influences 
race-biased responding on a sequential priming task, and how individual differences in 
internal and external motivations to inhibit prejudice might moderate that relationship.  
Ninety-one social drinkers were randomly assigned to receive a non-alcoholic, placebo, 
or alcoholic beverages before completing the Weapon Identification Task (Payne, 2001) 
under two sets of instructions (2000ms to respond vs. 500ms to respond).  Results 
indicated that alcohol intoxication resulted in significantly more race-biased errors for 
500ms trials only.  Moreover, individual differences in external and internal motivations 
to inhibit prejudice significantly moderated such race-biased errors within the 500ms 
trials.  These results suggest that, although alcohol intoxication can increase race-
biased errors, individuals may be able to compensate for the disinhibitory effects of 
alcohol when given enough time.  In addition, the current study further reinforces the 
notion that individual differences are important determinants of whether or not 
disinhibited behaviors will be exhibited under the influence of alcohol.  
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INTRODUCTION 
 
 

 The role of alcohol intoxication in disinhibiting otherwise restrained expression of 
certain social and personal behaviors, such as aggression (e.g. Bushman & Cooper, 
1990) and risk taking (e.g. Burian, Liguori, & Robinson 2002), has been studied 
extensively.  In this connection, recent research has begun to establish that alcohol 
deleterious effect on cognitive control is a probable mechanism underlying the greater 
expression of normally inhibited behaviors by intoxicated persons.  For example, data 
from studies using go-stop (Mulvihill, Skilling, & Vogel-Sprott, 1997) and go/no-go 
(Marczinski & Fillmore, 2003; Finn, Justus, Mazas, & Steinmetz, 1999) paradigms 
illustrate how alcohol-induced impairment of basic cognitive processing required for 
response inhibition might operate.  Such evidence suggests that almost any behavior 
that might require cognitive control to ensure appropriate responding could be affected 
by alcohol.  However, there are also indicators that the nature and extent of any such 
impact may be subject to moderation by individual differences pertinent to the particular 
type of behavioral restraint under investigation.  The present experiment sought to 
examine the operation of these variables in the context of a prototypic and socially 
important, yet largely neglected, example of inhibited behavior, namely, the expression 
of prejudice.   
 Prejudice has been defined as the negative evaluation that is often inaccurate 
and/or overgeneralized to members from a particular group (Dovidio, Major and 
Crocker, 2000).  It has been theorized that stereotypes, the simplistic and often 
incomplete set of salient characteristics routinely associated with a particular social 
group (Biernat & Dovidio, 2000), are the cognitive component that underlies prejudice 
(Harding, Proshansky, Kutner, & Chein, 1969; Brigham, 1971; Jones, 1986).  Consistent 
with this notion, research has shown that prejudice and stereotype endorsement are 
positively correlated (Dovidio, Brigham, Johnson, & Gaertner, 1996), particularly where 
negative and racial stereotypes are concerned (Stangor, Sullivan, & Ford, 1991; Eagly 
& Mladinic, 1989).  This suggests that the deleterious effects of alcohol on cognitive 
processing may contribute to an increase in race-biased responding because of 
reduced ability or inclination to inhibit such stereotypes. 

Exploration of the relationship between alcohol intoxication and prejudice has 
barely begun.  In one study, researchers attempted to examine the relationships 
between alcohol intoxication and the expression of prejudice using an experimental 
analogue approach (Reeves & Nagoshi, 1993).  These researchers manipulated the 
beverages -- alcoholic (dose design to produce a peak blood alcohol concentration, 
BAC, of .06 g/100ml of blood) vs. placebo vs. no alcohol -- consumed by white 
participants, who then rated a black confederate’s behavior on an aggressiveness scale 
after viewing a videotape of an ambiguous interracial interaction that ended with the 
black confederate shoving a white confederate.  Results indicated that both high 
prejudice participants and those expecting alcohol -- regardless of whether they actually 
received it or not -- interpreted the black confederate’s behavior to be more aggressive 
than those who were low prejudice or did not think they had received alcohol and 
actually did not.  The common effect observed for alcohol and placebo beverages is 
interesting in that a belief that one has consumed alcohol may provide an excuse to 
engage in prejudicial behavior.  However, the conclusions that can be drawn from this 
experiment can be elucidated and extended by consideration of the role of motivation to 
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inhibit race-biased responses, a variable that has been identified as a key contributor to 
the expression of prejudice (Wyer, Sherman, Stroessner, 2000; Devine, Plant, Amodio, 
Harmon-Jones, & Vance, 2002). 

Recently work by Bartholow, Dickter, and Sestir (2006) consisting of two studies 
designed to investigate the role of controlled processing in the ability to inhibit race-
biased responding also suggest some intriguing possibilities.  In these studies, 
researchers examined the effect of alcohol on mechanisms hypothesized to be involved 
in inhibiting race-biased responding.  Extrapolating from previous research that 
demonstrated the effects of alcohol on controlled processing (e.g., Curtin & Fairchild, 
2003), the authors argued that the study of such processes in sober and intoxicated 
individuals offers a unique opportunity to evaluate the role of controlled processing in 
inhibition of race-biased responses. Thus, the primary goal of this line of research was 
not to necessarily understand the relationship between alcohol and race-biased 
responding, but rather to study the mechanisms (particularly event-related potentials 
associated with controlled processing) that might underlie one’s ability to inhibit race-
biased responding.    

In the first of two studies, Bartholow and colleagues used a lexical decision 
paradigm (e.g. Dovidio et al. 1997) to examine stereotype activation using event-related 
potential (ERP) indices of cognitive processes.  The second used a go-stop paradigm to 
examine ERPs associated with control processing and inhibition of race-biased 
responses.  In both studies, participants received either a placebo, a “moderate” dose of 
alcohol (designed to produce a BAC .04 g/100ml of blood), or “high” dose of alcohol 
(designed to produce a BAC .08 g/100ml of blood).  Results from the first study showed 
that alcohol did not alter stereotype activation, which was consistent with previous 
literature suggesting alcohol typically does not affect automatic processes (e.g., Fillmore 
et al., 1999).  More important, results from the second study indicated significantly more 
errors on stereotype consistent trials (i.e., race-biased errors) within the high dose 
condition than in the low dose or placebo conditions.  Further, a significant linear 
increase in race-biased errors was also noted across all three beverage conditions.  
Although the focus of this work was on the operation of cognitive processes involved in 
the inhibition of prejudice, it was the first to provide solid evidence for the relationship 
between alcohol and race-biased responding.  However, like the past study, it left open 
the question of how individuals’ motivations to inhibit race-biased responses might 
influence these processes, a point acknowledged by the authors.  Further, the task used 
in the second study intentionally created prepotent responding with 75% of the trials set 
as “go” and 25% set for “stop” signals.  Although stereotype consistent trials (primes 
paired with stereotypic words) interacted with beverage condition to produce more 
errors on “stop” trials, interpretation of this finding is difficult given the weighted 
distribution of response trials imposed, particularly considering the relatively low number 
of errors made overall.  

In addition to the above studies, a review of the literature revealed one additional 
study examining the relationship between alcohol use and prejudice. Using a 
questionnaire approach, Schlachter & Duckitt (2002) examined associations between 
psychopathology (including chronic alcohol use), authoritarian attitudes, and prejudice.  
Their analyses revealed a significant association between chronic alcohol use and self-
reported prejudice.  Although this result suggested that a relationship between alcohol 
and prejudice exists, at least where clinical syndromes are concerned, the mechanisms 
underlying that relationship were not explored.  However, this study does suggest that 
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individual differences -- in this case, individual differences in psychopathology -- may 
play an important role in the expression of prejudice.  As such, the primary purpose of 
the current study was to expand on these previous findings by evaluating the effect of 
drinking on race-biased responding, with special attention to how individual differences 
in motivational dispositions may moderate one’s ability to inhibit stereotypic and 
prejudicial responding.    

Stereotype Expression 

 

 Research has demonstrated that stereotypes are automatically activated in the 
presence of relevant stimuli (e.g., Devine, 1989).  One explanation for this is that 
stereotypes are repeatedly used as mental shortcuts that simplify information 
processing and reduce dependence on deliberate effort (e.g., Allport, 1954; 
Bodenhausen & Lichtenstein, 1987; Brewer, 1988; Fiske, & Neuberg, 1990).  Much of 
the evidence for this theory comes from studies demonstrating that individuals will tend 
to rely on stereotypes when under conditions that tax cognitive resources 
(Bodenhausen, 1990, 1993; Bodenhausen & Lichtenstein, 1987; Macrae, Milne, & 
Bodenhausen, 1994; Macrae, Hewstone, & Griffiths, 1993).   For example, one 
remarkable study demonstrated this phenomenon through examination of how even 
circadian arousal patterns can influence stereotypic thinking. Bodenhausen (1990) 
categorized individuals as either “morning” or “night” people based on self-report 
assessments of when they typically reached their optimal level of performance.  He then 
used this categorization to evaluate tendencies to use stereotypic information under 
optimal or suboptimal conditions.  Results indicated that individuals who experience 
peak performance early in the day (morning people) tended to fall back on stereotypic 
responses when evaluated later in the afternoon and evening (night people), whereas 
those who reach their peak at night were more likely to implement stereotypic 
responses when tested in the morning.  These results provide support for the idea that 
stereotypes are used as judgment heuristics, particularly in situations where people may 
be less able or motivated to “engage in more systematic and careful judgment 
strategies” (Bodenhausen & Lichtenstein, 1987).  Thus, one might predict that everyone 
become more prone to rely on stereotypes when their cognitive capacity is taxed.  
However, this may prove to be too simplistic of an analysis in that it fails to account 
adequately for individual differences in motives to inhibit such responses.  

Inhibition of Race-Biased Responses 

 

 Despite research demonstrating that most people have knowledge of stereotypes 
(Devine, 1989) and that stereotypes may serve as judgmental heuristics (e.g. 
Bodenhausen, 1990), there is also evidence supporting the conclusion that the explicit 
expression of stereotypes has declined over the years (Dowden & Robinson, 1993; 
Case & Greeley, 1990; and Firebaugh & Davis, 1988).  Efforts to explain this 
phenomenon have generated research suggesting that inhibition of the expression of 
automatically activated stereotypes depends upon both cognitive ability and motivation 
(Wyer, Sherman, Stroessner, 2000; Devine, Plant, Amodio, Harmon-Jones, & Vance, 
2002; Thompson, Roman, Moskowitz, Chaiken, & Bargh, 1994; Devine, 1989).   

The motivation inhibit prejudice can be both internal and external.  In an attempt 
to account for both sources of motivation, Plant and Devine (1998) developed separate 
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scales for independent measurement of internal and external motivations to suppress 
prejudice and stereotypes.  The internal motivation to inhibit prejudice (IMS) is thought 
to arise primarily from personally important non-prejudiced and non-stereotypical 
beliefs, whereas external motivation to inhibit is derived from a desire to avoid the 
negative reactions by others (Plant & Devine, 1998).  In a series of studies, Plant and 
Devine (1998) showed that these two scales are largely orthogonal to one another and 
that expression of prejudice/stereotypes varies as a function of these aspects of 
motivation, and are also influenced by whether reports of reactions are made privately 
or publicly.   More specifically, compared to high IMS individuals only (low EMS/high 
IMS) and those high on both (high EMS/high IMS), people who were primarily motivated 
for external reasons (high EMS/low IMS) were more inclined to express stereotypes 
explicitly when their answers were perceived to be private and to regulate their 
responses more when they were in the presence of others (Plant & Devine, 1998; 
Devine et al., 2002).   

In addition, Devine and colleagues (2002) found that subjects who were primarily 
internally motivated to inhibit prejudice exhibited the least amount of stereotyping on 
implicit stereotype measures1, whereas those who were high on external motivation, 
regardless of internal motivation, showed more stereotyping.  These results suggest 
that, relative to individuals who are internally motivated to inhibit stereotypes and 
prejudice, externally motivated individuals need more cognitive resources to suppress 
automatically activated stereotypes.  Indeed, it can be argued that for internally 
motivated individuals (high IMS, low EMS), implicit stereotypic associations either do 
not exist or their suppression operates more or less automatically.  Furthermore, 
although a motivation to inhibit may be essential to the restraint of stereotypic 
expression, it does not guarantee the inhibition of stereotypic and prejudicial behavior, 
particularly among those whose motives to do so are largely external.  Beyond this 
relationship, research has also indicated that cognitive ability can be critically important 
to successful inhibition of stereotyping and prejudicial behaviors (Wyer et al., 2000; 
Devine et al., 2002; Thompson et al., 1994; Devine, 1989).   

It has been posited that the ability to inhibit habitual or prepotent responses (e.g. 
stereotypic responses) is the result of two separate neural systems that work in concert 
with one another (Botvinick, Braverm Barch, Carter, & Cohen, 2001).  The first is the 
conflict detection, or evaluative system, which is responsible for monitoring information 
processing and signaling the need for adjustments in control.  This system is relatively 
automatic, requiring few cognitive resources, and has been shown to operate below 
conscious awareness (Berns, Cohen, & Mintun, 1997; Niewenhuis, Ridderinkhof, Blom, 
Band, & Kok, 2001).  When a conflict is detected, the evaluative system activates a 
second system known as the regulative system.  This system is responsible for 
implementing the task-relevant and appropriate response, while inhibiting the 
unintended response.  An important feature of regulative control is one’s ability to 
maintain and utilize contextual information (e.g., current goals, task instructions, 
previously presented stimuli) in working memory to guide task appropriate behavior 
(Botvinick et al., 2001).      

                                                        
1
 Impicit stereotype measures are believed to provide an index of implicit or automatic biases one might 

have towards other social groups.  It does this by requiring quick responses from the participants and 
thus not allowing for cognitive control. 
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Recent work has begun to examine these processes in relation to stereotype and 
prejudice expression.  In particular, a series of experiments by Payne (2001), using a 
priming paradigm to investigate the influence of racial cues on the perceptual 
identification of weapons, demonstrated that when primed with a Black face, responses 
to guns were facilitated.  In addition, using a process dissociation procedure to separate 
the influences of conscious controlled processes from those of unconscious automatic 
processes, he examined how constraint of controlled processing (i.e., requiring quicker 
responses) affected race biased responding.  In this procedure, participants perform a 
given task under two conditions: (a) when automatic and controlled processes act 
together (i.e., black prime paired with a gun), thus resulting in facilitated task 
performance, and (b) when the two act in opposition (i.e., black face paired with a tool), 
thus resulting in potential errors when intentional behavior is compromised.  Prior to 
analyses, the relative influence of controlled processing and automatic processing were 
estimated algebraically (see Payne, 2001; Jacoby, 1991 for details).  Results 
demonstrated that constraints on controlled processing increased racially biased 
responding without affecting automatic stereotype processing. This pattern suggests 
that, under conditions of limited cognitive resources, the presence of stereotypic cues 
increases the likelihood that biased responses will occur (Payne, 2001).    

Amodio and colleagues (2004) extended this work by providing ERP evidence for 
the evaluative, or conflict detection, system in monitoring race biased responding.  They 
found that responses attributed to race-bias showed larger ERN2

 amplitudes and that, 
although race-biased responses were prevalent, those with larger ERNs to race-biased 
responses showed higher levels of control throughout the task (i.e., slowed responses 
and reduced errors).  Thus, impairment of such cognitive control processes may result 
in race-biased responses, particularly among those who are externally motivated to 
inhibit prejudice.  Of course, such impairment may result from alcohol intoxication. 

Alcohol Intoxication and Disinhibited Behaviors 

 

  Attempts to explain the mechanisms underlying the relationship between 
alcohol intoxication and disinhibited behaviors have yielded at least three possibilities: 
(a) alcohol’s pharmacological effects compromise higher cognitive processes (mainly at 
low to moderate doses), (b) alcohol’s suppression of anxiety responding (apparently at 
directly high doses), which results in decreased motivation to inhibit behaviors based on 
feared consequences, and (c) there is a socially acquired expectancy that drinking 
expands the boundaries of social behavior by excusing otherwise sanctioned acts.  In 
this initial experiment we will examine possibilities (a) and (c), leaving dose response 
evaluations for a later study.   

Numerous theories have posited that the mechanism underlying the relationship 
between alcohol intoxication and disinhibited behavior is alcohol’s deleterious effects on 
cognitive processing (e.g., Lang, Patrick, & Stritzke, 1999; Steele & Josephs, 1990).  
For example, Steele and Josephs (1990) argued that the pharmacological actions do 
not directly alter specific social behaviors, but rather that these effects reflect the effect 
that alcohol has on cognitive processing.  In particular, they describe alcohol myopia as 
                                                        
2
 Error-related negativity (ERN) is an event related potential that is sensitive to conflict detection process, 

which typically peaks within 50 ms following a response.  ERNs are especially sensitive to conflicts 
resulting in errors, and larger ERNs have been found to predict subsequent behavioral control (Gehring, 
Goss, Coles, Meyer, & Donchin, 1993). 
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“a state of shortsightedness in which superficially understood, immediate aspects of 
experience have a disproportionate influence on behaviors” (Steele & Josephs, 1990).  
They suggested that alcohol impairs the ability to attend to multiple competing stimuli 
and, as a result, intoxicated people can be expected to rely more on the immediate and 
salient of the available stimuli to guide action (Steele & Josephs, 1990).  Because the 
ability to suppress stereotypes requires the processing of competing stimuli, particularly 
for those who are highly externally motivated to suppress, alcohol intoxication could 
potentially result in a failure to suppress stereotypes by compromising one’s ability to 
process more subtle, peripheral, or complex external and internal cues that ordinarily 
inhibit responses to the more immediate and salient cues (viz., automatically activated 
stereotypes).     

Studies have consistently demonstrated that alcohol significantly impairs 
controlled processing (e.g., Kirchner & Sayette, 2003; Marczinski & Fillmore; 2003; 
Fillmore & Selst, 2002; Fillmore, Vogel-Sprott, & Gavrilescu, 1999).  As an illustration, 
Fillmore, Vogel-Sprott, and Gavrilescu (1999) examined the effect of alcohol on 
intentional behavior using a “process dissociation procedure” (Jacoby, 1991), to 
separate the influences of conscious controlled processes from those of unconscious 
automatic processes in two identical experiments using a word stem completion task.  
In this procedure, participants perform the task under two conditions: (a) participants 
were allowed to complete the stems using words from a list they had just studied 
(congruent condition), or (b) participants were required to complete the stems with 
words other than those on the list (incongruent condition).  Prior to analyses, the relative 
influence of controlled processing and automatic processing were estimated 
algebraically (see Fillmore et al., 1999; Jacoby, 1991 for details).  Results from both 
studies indicated that alcohol reduced conscious controlled processes and left 
automatic processes unchanged.  Such findings lend support to the basis of Steele and 
Josephs theory (1990), and suggest that alcohol’s effects on controlled processing can 
be strongly contributory to the disinhibited behavior often associated with intoxication.  

In addition, recent studies serve to fortify the conclusion that alcohol adversely 
affects performance on cognitive control tasks that require response inhibitions 
(Casbon, Curtin, Lang, &Patrick, 2003; Curtin & Fairchild, 2003; Mulvihill et al., 1997; 
Marczinski & Fillmore, 2003; Finn et al., 1999).  For example, Curtin and Fairchild 
(2003) examined the effects of alcohol intoxication on the performance of a Stroop 
Task, a behavioral task that requires inhibition of dominant (i.e., automatic) response 
inclinations, in this case reading a color word when the task is to identify the color of the 
type in which the word is presented.  In addition, they monitored event-related potentials 
(ERPs) associated with evaluative and regulative cognitive control to determine if 
impairment of executive attention was responsible for observed deficits.  Results 
indicated that those who had consumed alcohol performed worse on incongruent color-
naming trials than sober controls and that alcohol reduced frontal components of ERP 
that index evaluative and regulative cognitive processes.  This led to the conclusion 
that, “intoxicated individuals’ behavior was stimulus driven rather than influenced by top-
down cognitive control that serves to bias processing in favor of task/goal-relevant 
responses, p. 433” (Curtin & Fairchild, 2003).  These findings are of particular interest 
here because the expression of stereotypes appears to be a stimulus driven behavior 
(i.e., thoughts are automatically activated by relevant cues) that requires evaluative and 
regulative cognitive control for response inhibition.  Thus, it seems quite plausible that 
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alcohol will affect one’s ability to exert cognitive control over stereotype responses that 
are automatically activated. 
 The other possible mechanism linking alcohol intoxication to disinhibited 
behaviors is the socially acquired expectation that drinking can mitigate concerns about 
the evaluative consequences of one’s actions, perhaps thereby providing an excuse for 
engagement in otherwise proscribed behaviors (cf. Lang & Michalec, 1990).  Research 
has shown that under certain circumstances, the mere belief that one has received 
alcohol can facilitate a variety of disinhibited behaviors such as aggression (e.g., 
Dermen & George, 1989; Lang et al., 1975) and sexual risk taking (e.g., Norris et al., 
2002; Morris & Albery, 2001).  Moreover, one of the two initial studies of alcohol and 
prejudice suggested that alcohol expectancy contributed to an increase in prejudice 
expression (Reeves & Nagoshi, 1998).  Thus, it does not appear that individuals are 
necessarily unable to inhibit responses, but rather they might simply be less motivated 
to do so.  However, because numerous studies have demonstrated significant 
differences in the social responses of those who actually consume alcohol compared to 
those who receive a placebo, it is unlikely that expectancy theory can account for all of 
the variance in the expression of otherwise inhibited behavior by drinkers (e.g. 
Bushman & Cooper, 1990; Fillmore et al., 1999; Fillmore & Vogel-Sprott, 2000).  A more 
plausible theory is that the elevated level of disinhibited expression often evident in 
drinkers is the result of both alcohol’s pharmacological effects on controlled processing 
and the expectations that drinkers have about how alcohol might modify their behavior 
and/or social evaluation of it.         

The Current Study 

 

The current study was designed to examine the role of alcohol intoxication in the 
expression of race-biased responses with a specific focus on reduced ability to inhibit 
stereotypic thoughts, and the role of individual differences in motives to suppress them.  
Previous demonstrations that alcohol affects cognitive functioning, particularly 
evaluative and regulative cognitive processes (Curtin, et al., 2003), lead us to believe 
that alcohol intoxication can result in the failure to inhibit race-biased responses, 
especially in those individuals whose inclination to respond without prejudice and 
stereotypes are externally motivated and hence require more cognitive control.  To 
examine the above thesis and to separate the deleterious effects of alcohol on cognitive 
processing from a simple decrement in concern about restraint when drinking, we used 
a between subjects experimental design that consisted of three alcohol conditions: 1. 
alcohol (expect alcohol/receive alcohol), 2. placebo (expect alcohol/receive placebo), 
and 3. control (expect no alcohol/gets no alcohol).  Participants then performed a 
sequential priming task twice, under two sets of instructions.  The task was a weapon 
identification task similar to that used by Payne (2001) and Amodio et al. (2004).  In this 
task participants are asked to identify a picture as a gun or a tool after being primed with 
a black or white face.  During the first set of instructions participants were informed that 
they had two seconds to respond, and that all responses would be recorded and 
evaluated by the experimenter (see procedures). The latter aspect of the manipulation 
was used to ensure that those who were externally motivated to try to inhibit 
stereotypical and prejudicial responses would be inclined to do so.  The second set of 
instructions informed participants that they would have only one-half second to respond, 
and if they responded slower a message stating “too slow” would appear and thus they 
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needed to respond faster.  As in the instructions with the two second response time, the 
second set of instructions also explicitly informed participants that their responses would 
be monitored and evaluated by the experimenter.  However, in this case the allotted 
time was expected to be too brief to allow for much deliberate inhibition of race-biased 
responding.      
 
Predictions 

The main prediction was a two-way interaction of motivations to inhibit prejudice 
and drinking condition on race-biased errors.  This interaction was partitioned into three 
planned contrasts with the following expected results:   

1. Those who received alcohol and were externally motivated to respond without 
prejudice should exhibit significantly more race-biased errors than those who are 
externally motivated and in the placebo or control conditions. 

2. Those who received alcohol and were externally motivated to respond without 
prejudice should exhibit significantly more race-biased errors than those who are 
highly internally motivated (high IMS/low EMS) and received alcohol. 

3. Those in the placebo condition and who were externally motivated to respond 
without prejudice were expected to exhibit significantly more race-biased errors 
than those in the no alcohol condition, but significantly less race-biased errors 
and than those in the alcohol condition. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

 9

METHOD 
 

Participants 

 

 Ninety-one (46 men, 45 women) White students3  of legal drinking age (21 or 
older) were recruited from the Florida State University introductory psychology 
participant pool.  All participants received credit toward fulfillment of their class research 
requirement and/or were paid $5/hour for their participation or received a prorated 
combination of these incentives at their discretion.  All prospective participants were 
screened using an abbreviated version of the Drinking Behavior Questionnaire (DBQ).  
Only those who had recent and generally benign experience with doses of alcohol 
comparable to those administered in the study (approximately 3-4 drinks, depending on 
body mass) were eligible.  Excessive drinking levels that constitute first-pass 
exclusionary criteria are defined as > 5 drinks/day for men or > 4 drinks/day by women, 
in accordance with National Institute on Alcohol Abuse and Alcoholism categorizations 
of “binge drinking.”   Participants also qualified by scoring below the minimal threshold 
(<3) for experience of alcohol-related problems on the Short Michigan Alcohol 
Screening Test (S-MAST; Selzer, Vinokur, & Van Rooijen, 1975), and the absence of 
any history of medical conditions that would contraindicate alcohol consumption 
assessed during a Health Screening Interview.  Preliminary eligibility was assessed 
during a telephone interview and re-evaluated at the lab.  For those who met all criteria 
for inclusion and agreed to participate, appointments were scheduled individually for the 
experiment.  Participants were instructed to abstain from alcohol for at least 24 hours, 
from any other drugs (except nicotine for tobacco users) for 72 hours, and from all food 
and beverages (except water) for four hours prior to participation.  They were also 
advised that drug testing could be conducted to ensure compliance (though it never 
was, except for initial breath testing to insure zero blood-alcohol concentration).     
 

Self-Report Measures 
 

A number of self-report individual differences measures, including those tapping 
demographic information, were administered to participants as part of the study 
procedures.  The first three of these (listed below) were used as screening measures to 
facilitate identification and exclusion of potential participants for whom administration of 
alcohol might be contraindicated.  The remaining measures were administered to 
assess for a priori differences on a number of relevant drinking and personality factors, 
as well as differences on prejudicial and stereotype indices, across assigned beverage 
conditions and/or gender groupings.  These were of interest because a failure of 
random assignment on them could potentially confound interpretation of the primary 
behavioral measures of interest.  In the event that any significant differences 
inadvertently occurred, the scores on the measures involved could be used as 
covariates in the analysis of the primary study hypotheses. 

                                                        
3
 Among the reasons White participants were recruited was that, due to low minority enrollment rates at 

FSU, it would be impractical to recruit a sufficient number of participants to include race as an 
independent factor.  Moreover, because stereotypes differ by race, multiple sets of tasks would have to 
be developed to address Blacks’ stereotypic views towards Whites, etc., also impractical at this stage.  
Many other opportunities for research participation were available to Black students.   
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Screening for Drinking Levels and Potential Problems 

Drinking Behavior Questionnaire is a brief screening instrument assesses an 
individual’s average quantity/frequency of alcohol consumption during the past year.  It 
also assesses the highest dose of alcohol consumed by the individual on any drinking 
occasion during the past year.  In the present study, this measure was used to ensure 
that participants had recent experience with the doses of alcohol to be administered in 
the study.  Accordingly, those individuals who defined themselves as regular social 
drinkers by reporting an average weekly alcohol consumption of at least four (three for 
women), but never more than 35 (28 for women) "drinks" (i.e., 12 oz. beer; or 5 oz. 
wine; or 1.5 oz. of distilled spirits, straight or with mixer) met initial screening criteria.  
This measure was included in an initial mass screening session to identify potential 
participants.  Participants were required to complete this instrument a second time 
during the consent and screening procedures at the start of each laboratory session 
(see Procedure below) to confirm reliability of information obtained in the screening 
session. 

Michigan Alcoholism Screening Test – Short (SMAST; Selzer, Vinokur, & Van 
Rooijen, 1975) is a 13-item questionnaire provided an index of problem drinking, with 
scores of 3 or higher indicative of problem drinking.  The SMAST was included to 
facilitate identification and exclusion of problem drinkers from study participation.  
Individuals scoring 3 or higher will be excluded from participation in the current study.  
The measure was administered during the telephone interview and again during 
consent and screening procedures at the start of each laboratory session to confirm 
reliability of information obtained during the telephone interview.  

Medical Screening Questionnaire is instrument was designed to ensure safe 
participation by screening for any medical condition that might contraindicate alcohol 
consumption.  Such medical conditions include history of mental illness, prescription 
medications, head injuries, ulcers or other gastrointestinal problems, etc.  This measure 
was administered by phone prior to the experiment.  Participants were then required to 
complete it a second time during the consent and screening procedures at the start of 
each laboratory session (see Procedure below) to confirm information obtained in the 
telephone interview. 

Prejudice/Stereotyping and Other Individual Difference Measures 

Demographic and other personal information including gender, age, race, marital 
status, employment status, education, place of birth, political affiliation, church 
attendance, social mobility, participation in armed forces, and parental occupation will 
be obtained along with reports of habits such as tobacco use. 

Internal and External Motivation to Respond Without Prejudice (IMS/EMS, Plant 
& Divine, 1998) is a 10-item self-report questionnaire that assesses motivations to 
suppress prejudice due to internal beliefs and external pressures.  Internal motivation to 
suppress (IMS) is thought to arise primarily from personally important non-prejudice and 
non-stereotypical beliefs, whereas external motivation to suppress is derived from a 
desired to avoid the negative reactions by others.  These measures have been deemed 
reliable, largely independent, and have demonstrated convergent, discriminant, and 
predictive validity (Plant & Divine, 1998).  This measure was administered at the start of 
each laboratory session.   
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 Interracial Contact Measure (ICM; Brigham, 1993) is a 16-item self-report 
questionnaire that assesses the amount of contact and nature of participants’ past and 
present interracial relationships.  The ICM was used to check for group differences 
because prior contact with other races can influence stereotype endorsement and 
motivations to respond in non-stereotypic ways.  Thus, scores on this measure were 
available to assess possible group differences.  

Pro-Black and Anit-Black Attitudes Questionnaire (PAAQ; Katz & Haas 1988) is a 
20-item self-report measure that assesses two independent and competing attitude 
scales to create an ambivalence score.  Participants rated each item on a 5-point Likert 
scale, with higher scores indicating higher levels of the relevant attitude.  The Anti-Black 
and Pro-Black items are unrelated (rs from -.14 to .03).  The Anti-Black and Pro-Black 
scales reported internal reliabilities of .80 and .73, respectively.  No test-retest 
reliabilities have been reported.  This scale was used to provide an additional measure 
of prejudice expression, that allow for future analyses to assess the relationship 
between motivation, stereotype endorsement, and alcohol consumptions. 
 Barratt Impulsiveness Scale (BIS-II; Patton, Stanford & Barratt, 1995) is a 34 
item self-report measure comprised of three subscales that measure impulsivity: 
attention, motor impulsiveness, and non-planning.  The BIS-II has been found to have 
good internal consistency in an undergraduate sample (α = .82).  Because impulsivity 
has been strongly linked to disinhibited behaviors, this measure was used to assess 
group differences in overall impulsivity.  

Drinking History Questionnaire (DH) is a modified version of this instrument 
(Cahalan, Cisin, and Crossley, 1969), containing 10 items which assess the quantity 
and frequency of current and past alcohol consumption as well as subjective 
experiences and beliefs regarding the individual’s own use of alcohol.  This measure 
was included because individuals with heavier drinking histories may have developed 
greater tolerance to alcohol’s impairing effects than individuals who tend to drink less.  
Collection of this information would allows for future exploration of such effects. 
 Fear of Negative Evaluation (FNE; Watson & Friend, 1969) is a 30- item 
true/false self-report measure of social-evaluative anxiety.  The FNE has been shown to 
be adequately reliable with a score of .78.  This measure was used to assess group 
differences. 

Marlowe-Crowne Social Desirability Scale (MCSD; Crowne & Matlowe, 1960) is a 
33-item true/false self-report questionnaire that assesses one’s inclination to respond in 
socially desirable ways.  The MCSD has been deemed reliable with a score of .89, and 
has an internal consistency of .88.  The MCSD was used to assess group differences.  

Positive and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988) is 
a 20-item self-report measure that assesses both positive (PA) and negative (NA) 
affect.  Participants indicated on a scale of 1 (very slightly or not at all) to 5 (extremely) 
the extent to which they experienced each of the 20 descriptors pre and post drinking.  
Both the positive and negative affect scales have been shown to be reliable with scores 
of .89 and .87 respectively.  The PANAS was used to measure mood at various times in 
the experiment, and will be considered as a possible covariate to control for the impact 
of mood as a function of beverage condition if necessary.     
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Procedure 

 

Original screening for participation in the study took place during a mass 
screening session where students filled out a packet of questionnaires during one of 
their classes.  The packet included both the Drinking Behavior Questionnaire and the 
Internal and External Motivations to Respond without Prejudice Questionnaire.  Based 
on information received from the DBQ potential participants were be contacted for 
further screening.  Those who met criteria were invited to participate in a study they 
were told was designed to examine alcohol’s effects on cognitive control and, were be 
scheduled to complete the experiment in the laboratory. 
 Upon arrival all participants were required to show proof of legal drinking age (i.e. 
valid driver’s license) and sign consent forms that included an agreement to remain at 
the research site until their breath samples indicated blood alcohol concentrations 
(BrACs) are low enough to permit safe release (BrAC reading of .02).4  In addition, all 
women completed a simple urine sample pregnancy test (Quick-Vue One-Step hCG; 
Quidel, San Diego, CA) during this initial period, with only a negative result allowing 
further participation.  Qualified participants then filled out additional pretest measures 
(Demographic information, BIS-II, FNE, SD, S-MAST, DBQ, DH, MSQ, IMS/EMS and 
PANAS) and provided a breath sample to verify an initial BrAC of 0.00 (Alco-Sensor IV; 
Intoximetor Incorporated, St. Louis, MO).      
 Participants were then randomly assignment to one of the three treatments 
(alcohol, placebo, or control).  Those in the alcohol condition were told they would be 
receiving alcoholic beverages and were administered drinks consisting of six parts tonic 
and one part alcohol (100-proof vodka) with a few drops of lime added to each drink.  A 
dose required to produce a maximum target peak BAL of 0.08 g/100ml 30 minutes after 
beverage consumption was computed for each participant using a computer program 
(Curtin & Verona, 1996) developed for this purpose.  In addition to being the legal limit 
of intoxication in the state of Florida, the target BAL of 0.08 g/100ml was chosen based 
on prior studies demonstrating that cognitive impairment very reliably occurs at such 
levels (e.g., Curtin & Fairchild, 2003). Those in the placebo condition were given exactly 
the same instructions as those in the alcohol condition, but received beverages 
consisting only of tonic with floaters (drops of alcohol) to provide alcoholic vapors that 
may assist in masking the fact they are receiving a placebo.  Further, a cloth soaked in 
vodka was placed in the room to provide additional alcoholic vapors.  Those in the no-
alcohol control condition were correctly advised of their condition and received a tonic-
only beverage, plus lime juice, in a volume equivalent to the total amount that would 
have been administered had they been in the alcohol or placebo conditions.  In addition, 
to further convince participants that they were either receiving or not receiving alcohol, 
all drinks were be mixed in front of participants an explicitly marked vodka bottle 
containing flat tonic water used when mixing drinks in the placebo condition.  The 
floaters in the placebo condition were disguised as drops of lime that were added to 

                                                        
4
As with most alcohol challenge studies involving human participants, the present experiment used 

estimates of BAL derived from breath alcohol concentration (BrAC), which is analyzed as g/210 l of 
breath. Numerous studies indicate that these indices are highly correlated (/r/ = 0.95-0.98, see Jones & 
Andersson, 2003), and breath testers, such as the ones used in the present study, provide reliable 
estimates of BAL to two decimal places. 
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each drink just prior to serving.  All beverages were evenly divided into four drinks, each 
consumed in 5-minutes, for a total drinking period of 20 minutes.   

Following the drinking period, a 20-minute absorption period ensued.  During the 
absorption period, participants completed the battery of self-report measures 
(Demographic, BIS-II, MCSD, FNE, and ICM).  Before participants began the Weapon 
Identification task, the first post-beverage BrAC test was taken and participants were 
asked to fill out a second PANAS.  Following procedures similar to those outlined by 
Payne (2001) and Amodio et al. (2003), stimuli used in the task include two black and 
two white faces, four handguns, and four hand tools (drill, ratchet, wrench, pliers), 
digitized at 228 X 172 pixels.  It was explained to the participants that a white or black 
face (the prime) would appear on the screen briefly, followed immediately by a picture of 
a gun or tool (the target).  Participants were told to classify the second picture as either 
a gun or a tool using keys labeled accordingly.  Participants were informed that 
misclassification of tools as guns during the trials with preceding black faces, and guns 
as tools preceding white faces, were indicative of racial prejudice because it represents 
an inappropriate application of black stereotypes.  In addition, they are told that the 
experimenter was monitoring their responses via a computer in another room and 
evaluating their performance (although no such monitoring occurred).  This procedure 
was meant to sensitize participants to the study’s focus on prejudice and accentuate 
any inclinations they may have to inhibit its expression.  Each trial began with a pattern 
mask (1 sec), followed by the prime (200 ms), the target (200 ms), and then a second 
mask.  In the first half of the task, participants have 2 seconds to respond during this 
second mask before the next trial begins.  Participants completed 26 practice trials and 
128 experimental trials, each presented on a monitor with stimulus display, timing, and 
behavioral data collection controlled by computer using DMDX software (Forster & 
Forster, 2003).  Order of prime-target presentations was randomized.   

Once participants completed the task under the first set of instructions, they were 
given a 2-minute break.  At the end of that break, participants were asked to fill out a 
third PANAS and their BrAC were measured once again.  Once this was completed, 
participants were given the instructions for the second part of the task.  The second set 
of instructions was exactly the same except that this time they were told that they had 
only a half a second to respond to each trial, and that if they failed to respond in that 
time, “Too Slow” would appear on the screen to remind them to respond faster.  Again, 
they were told that the experimenter was monitoring their responses via a computer in 
another room and evaluating their performance.  Each trial began with a pattern mask 
(1 sec), followed by the prime (200 ms), the target (200 ms), and then a second mask.  
Although the response window remained at 2 seconds, the above manipulation was 
intended to facilitate quicker responses.  Participants completed 10 practice trials under 
this new set of instructions and 128 experimental trials, each presented on a monitor 
with stimulus display, timing, and behavioral data collection controlled by computer 
using DMDX software (Forster & Forster, 2003).  Order of prime-target presentations 
was randomized.  

Once participants completed both sets of the Weapons Identification task, they 
were given another 2-minute break.  At the end of that break their BrAC was measured 
again and a fourth and final PANAS was completed.  Participants then filled out the final 
self-report questionnaires pertinent to prejudice (the PAAQ, ATB, SEQ).   

Once participants completed the final set of self-report questionnaires, a fourth 
BrAC was measured just prior to the administration of post-experimental measures then 
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commenced.  These assessments included a short manipulation and procedure check.  
The manipulation check included an open-ended question probing the number of 
alcoholic drinks participants felt they consumed, and two questions in which participants 
responded using Likert scale on perceived intoxication and perceived impairment.  The 
procedure check form included open-ended questions probing participants beliefs about 
the study’s true purpose and concerns they may have had(e.g., did they feel they were 
deceived, did the protocol differ from what they were told, etc..).  Once participants 
completed all post-experimental measures they were debriefed and given the 
opportunity to ask any questions or discuss any concerns they had.  Finally, those in the 
placebo and no-alcohol control conditions were dismissed, whereas those who have 
received alcohol were required to complete additional BrAC tests until two consecutive 
readings were at or below the established criterion level (.02)  for release, at which time 
they were driven or escorted home.          
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RESULTS 
 
 

Participants 
 

 Participants in the no alcohol, placebo, and alcohol conditions were compared on 
demographics (age, gender, age), drinking history (frequency and quantity), and 
problem use (S-MAST).  Descriptive statistics are reported on these three groups in 
Table 1 on next page.  No significant differences were observed between these three 
groups on any of these individual difference measures.  

In addition, a series of one-way ANOVAs were also conducted on variables that 
may influence stereotypic and prejudicial responding to ensure that no group 
differences on such variables existed across beverage conditions.  Descriptive statistics 
from these analyses are presented in Table 1 below.  No significant results were 
observed between the beverage conditions.   Finally, a 3 (Beverage Condition) X (4) 
(Mood – Positive Affect) and a 3 (Beverage Condition) X (4) (Mood – Negative Affect) 
mixed model ANOVAs were conducted to determine whether beverage condition had 
any significant effects on mood over time.   Because the repeated measure variables in 
each analysis (i.e., mood over time) has more than two levels, the variable was 
examined for Homogeneity of Treatment Differences Variances (HOTDV).  Mauchly’s 
Test of Sphericity was significant, thus Greenhouse Geisser corrections were applied.  
Results from both analyses revealed that beverage condition had no significant effect 
on either positive or negative affect. However, there was a significant main effect of time 
in that both positive affect [F(3, 258) = 63.72, p<.001] and negative affect [F(3, 258) = 
7.34, p<.001] decreased slightly for all conditions during the course of the study.   
 

Manipulation Checks 
 

Beverage manipulation and BrACs   
Three questions were administered at the end of the study to examine the 

effectiveness of the beverage manipulation.  Two subjects in the placebo condition 
indicated that they knew they had not received any alcohol and thus was removed from 
the analyses.  On average, those in the placebo condition believed they consumed 3.1 
(SD = 1.2) drinks, whereas those in the alcohol condition believed they consumed 4.1 
(SD = 1.7) drinks.  This difference was significant [t(55) = -2.47, p = .017].  In response 
to how intoxicated they felt, those in the placebo condition reported an average of 1.7 
(SD = .77), whereas those in the alcohol condition reported an average of 3.0 (SD = 
.85).  This difference was also significant [t(55) = -6.52, p<.001].  Finally, on a question 
asking how they believed alcohol would affect their performance, those in the placebo 
and alcohol conditions had means of -.93 (SD = .65) and -.97 (SD = 1.10), respectively.  
This difference was nonsignificant [t(55) = .154, p = .878] and in a direction indicating 
that both conditions felt alcohol would slightly impair their performance.5 

Participants in the alcohol condition were administered a dose of alcohol 
designed to reach blood alcohol levels (BALs) of .08.  BAL, estimated by BrAC tests,  

                                                        
5
 All  beverage manipulation check analyses were also examined with gender as an independent variable.  

Results indicated no gender differences and thus the analyses reported here are with gender removed as 
an independent variable. 
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Table 1. Individual Differences: Means  (SD) by Beverage Conditions  

Measure   No Alcohol Placebo  Alcohol   

Demographics        

   Age  22.5 (3.3)  21.9 (1.5)  21.9 (1.3)  

   Gender        

       Male  N=15  N=15  N=15  

       Female  N=15  N=14  N=15  

Drinking History        

   Frequency (occasions/week) 2.3 (1.5)  2.0 (1.6)  2.0 (1.2)  

   Quantity (drinks/occasion) 4.2 (2.5)  3.9 (2.4)  4.0 (2.3)  

   S-MAST  .47 (.82)  .62 (1.2)  .93 (.98)  

Individual Difference Measures       

   MCSD  24.9 (2.4)  24.8 (2.5)  24.6 (2.9)  

   BIS-II        

      Attention  16.1 (3.7)  15.8 (3.5)  17.3 (3.5)  

      Motor-Impulsiveness 23.4 (4.6)  22.0 (3.4)  22.5 (3.8)  

      Non-Planning  23.3 (4.4)  24.7 (4.5)  24.6 (4.2)  

   Inter-racial Contact Measure       

     Conversations at campus/week  5.9 (5.6)  6.7 (7.4)  6.5 (5.6)  

     Conversations at activities/week 4.5 (5.1)  5.5 (5.6)  4.7 (5.1)  

     Conversations at job/week  7.9 (8.7)  7.1 (8.0)  4.4 (6.4)  

     Conversations at store/week  3.6 (3.2)  3.4 (2.6)  3.8 (3.7)  

     Conversations in dorms/week  2.3 (2.0)  1.3 (1.8)  1.1 (1.8)  

     Number of other race friends  14.5 (10.7)  14.0 (12.3)  13.5 (12.2)  

     Number of closest friends  1.6 (1.6)  1.7 (1.2)  1.2 (1.3)  

     Dated the other race  .8 (.9)  .5 (.8)  .5 (.7)  

   PANAS        

     Positive Affect        

        Time 1  32.5 (7.0)  29.3 (5.5)  30.7 (5.2)  

        Time 2  29.4 (8.3)  25.3 (5.6)  27.3 (7.0)  

        Time 3  26.9 (9.6)  23.5 (6.3)  25.6 (8.4)  

        Time 4  26.4 (9.7)  22.4 (6.0)  24.3 (7.6)  

     Negative Affect        

        Time 1  11.9 (2.1)  12.3 (2.7)  13.1 (2.9)  

        Time 2  10.7 (1.1)  11.5 (1.9)  12.0 (2.70  

        Time 3  11.1 (1.7)  11.9 (3.5)  11.6 (2.0)  

        Time 4  11.3 (1.7)  12.1 (2.4)  12.3 (3.7)  
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was measured four times over the span of approximately one hour.  Participants who 
drank alcohol had a mean BAL of .071 (SD =.011) at time one, .076 (SD = .008) at time 
two, .076 (SD = .009) at time three, and .075 (SD = .01) at time four.   To examine 
gender differences in BAL over the course of time a 2 (Gender) X (4) (BrAC) mixed 
model ANOVA was conducted.  Because the repeated measure variable (i.e., BrAC 
over time) has more than two levels, the variable was examined for Homogeneity of 
Treatment Differences Variances (HOTDV).  Mauchly’s Test of Sphericity was 
significant, thus Greenhouse Geisser corrections were applied.  Results from the 
analysis revealed no significant interaction of Time X Gender.  As expected, a main 
effect of time on BrAC was observed [F (3, 84) = 5.1, p = .016]. However, somewhat 
unexpectedly, there was also a main effect for gender [ F (1, 28) = 14.03, p = .001].  
Overall females had a significantly lower BrACs at three of the four time points when 
compared to males, except for time 2 which was marginally significant (see Table 2 
below).  Despite these differences, both men and women obtained minimum BALs of 
.07 prior to the main tasks during the experiment, which is considered to be moderate 
intoxication.  
 

Table 2.  BAL Means (SD) estimated from BrAC tests in g/100ml   

   Males Females    

BAL        

  Time 1  .076 (.009) .066 (.010)   

  Time 2  .079 (.007) .073 (.008)   

  Time 3  .080 (.007) .071 (.008)   

  Time 4  .081 (.009) .068 (.007)   

  
Weapon Identification Task 

Two sets of trials for the weapons identification task were administered: one set 
with instructions to respond within 2 seconds (2000ms) and another set with instructions 
to respond within half a second (500ms).  In order to determine whether this 
manipulation resulted in speeded response times, a repeated measures ANOVA was 
conducted.  Results from this analysis revealed that responses on the 2000ms trials 
(mean = 609.29, SD = 110.08) were significantly longer than responses on the 500ms 
trials (mean = 436.45, SD = 36.0), indicating the manipulation was successful in 
creating speeded responses [F (1, 88) = 222.34, p<.001].  In addition, gender and 
beverage condition were examined within each set of trials.  Results from these 
analyses revealed a significant main effect of beverage condition within the 500ms 
condition only.  Follow-up post hoc analyses revealed that those in the alcohol condition 
were significantly slower than those in the placebo condition.  However, both groups 
were below 500ms on average, and the difference was minimal -- only about 19ms on 
average. 

 
Beverage Condition X Type of Error X Trial Analysis 

 
 To examine whether or not beverage condition influenced the number of race 
biased errors committed a 3 (Beverage Condition) X (2) (Type of error: Race-Biased vs. 
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Normal) X (2) (Trial: 2000ms vs 500ms) mixed model factorial ANOVA was conducted.  
Raced-biased errors were calculated by summing the total number of errors on White-
Gun and Black-Tool trials (incongruent), and normal errors were calculated by summing 
the total number of errors on White-Tool and Black-Gun trials (congruent).  Prior to this 
analysis, frequency distributions were examined for outliers, skewness, and kurtosis.  
Inspection of the distributions (both normal and race-biased for each trial type) revealed 
a total of 7 outliers (median + or – 2 inter-quartile ranges) that were brought to the fence 
across all four distributions (2000ms trials – Normal Errors 1, Race Biased Errors 2; 
500ms – Normal Errors 3, Race Biased Errors 1).  Upon reining these outliers in this 
way (upper or lower bound, median + or - 2 interquartile ranges) all distributions were 
re-examined and no problems of skewness or kurtosis were noted.   

Results from the analysis revealed a significant Beverage Condition X Type of 
Error X Trial interaction [F (2, 86) = 17.78, p < .001] (see and Table 3 Figure 1 below).   
 

Table 3.  Means (SD) for Normal and Race-Biased Errors   

   No Alcohol Placebo  Alcohol   

        

2000ms Trials        

   Normal Errors  .53 (1.0)  .52 (1.0)  .83 (.91)  

   Race-Biased Errors  .67 (.99)  .55 (.78)  .83 (1.0)  

500ms Trials        

   Normal Errors  5.4 (3.2)  5.0 (3.44)  5.1 (3.37)  

   Race-Biased Errors   6.2 (4.24)  5.9 (5.57)  11.2 (4.44)   
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Figure 1 Beverage Condition X Error Type X Trial Type Interaction 
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Upon inspection of the means, several follow-up comparisons were conducted in order 
to interpret the interaction.  A total of six comparisons were conduced, with Bonferroni 
corrections applied to control for family-wise Type I error inflation (6 comparisons; .05/6 
= .008).   Results indicated that significantly more normal errors were made during the 
500ms trials when compared to the 2000ms trials [F (1, 86) = 164.07, p < .001].  In 
addition, significantly more race-biased errors were committed during the 500ms trials 
when compared to the 2000ms trials [F (1, 86) = 198.31, p < .001].  Within the 2000ms 
trials, there was no significant difference between normal versus race-biased errors in 
the alcohol condition when compared to those in the in the placebo condition [F (1, 86) 
= .015, p = .903] or no alcohol condition [F (1, 86) = .228, p = .634].  Finally, results 
indicated that within the 500ms trials, those in the alcohol condition made significantly 
more race-biased errors than normal errors when compared to those in the placebo [F 
(1, 86) = 26.41, p < .001] and no alcohol conditions [F (1, 86) = 28.22, p < .001].  
Overall, these results indicate that alcohol intoxication significantly increased race-
biased errors, but only when participants were required to respond quickly.   

 
Beverage Condition X Motivation Interaction Analysis 

 
 Based on the preceding analyses indicating that beverage condition only affected 
raced-biased errors when participants were instructed to respond quickly, all additional 
analyses focused on rates of race-biased errors within the 500ms response time set of 
trials.  To examine the role of internal and external motivations to inhibit prejudice (IMS 
and EMS) and alcohol on race-biased errors, a 3 (Beverage Condition) X 4 (EMS/IMS 
groups) factorial ANOVA was conducted with number of raced-biased errors as the 
primary dependent variable (see Table 4 below and Figure 2 on next page).   
 

Table 4.  Mean Number of Race-Biased Errors and (SD)  for 500ms trials   

   No Alcohol Placebo  Alcohol   

        

Low EMS/Low IMS  5.7 (2.3)  4.0 (1.6)  12.2 (2.7)  

High EMS/Low IMS  6.5 (4.9)  13.0(9.3)  12.2 (4.4)  

Low EMS/High IMS  6.0 (4.2)  4.0 (3.6)  6.4 (3.2)  

High EMS/High IMS   7.8 (6.6)  6.4 (3.8)  12.3 (5.3)   

 
 

Although the IMS and EMS scales are continuous measures, in order to facilitate 
presentation and interpretation of the complex interaction of interest and based on 
previous literature using this measure, both measures were dichotomized using median-
split procedures (see table 5 on next page for descriptives).  To examine the interaction 
between alcohol condition and motivations to inhibit prejudice (EMS/IMS groups), 
several planned contrasts based on the a priori hypotheses were conducted.  Bonferroni 
corrections were applied to all planned contrasts to control for family-wise Type I error 
inflation (7 planned contrasts; .05/7 = .007). 
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Figure 2. Beverage Condition X Motivation Interaction for 500ms trials 

 
 

Table 5.  Descriptive Statistics and Correlation for IMS and EMS   

   IMS EMS    

       

Mean (SD)  6.93 (1.45) 4.66 (1.66)    

Median    7.2 4.6   

Correlation (p-value)  -.104 (.33) ---   

 
Based on a review of the literature, we predicted that those who were highly 

externally motivated to respond without prejudice and received alcohol should exhibit 
more race-biased errors than those who were externally motivated and in the no-alcohol 
control or placebo conditions.  Because previous literature suggests that High EMS 
participants (regardless of IMS) must exert effortful control to inhibit prejudicial 
responding, planned contrasts were conducted combining the High EMS/Low IMS and 
High EMS/High IMS groups.  Results indicated that those persons who were high EMS 
and in the alcohol condition made significantly more race-biased errors than those who 
were high EMS and in the no alcohol condition [F (1, 69) = 8.25, p = .005].  However, 
those who were high EMS and in the alcohol condition did not significantly differ from 
those who are high EMS and in the placebo condition [F (1, 69) = 1.95, p = .167].  This 
latter observation led to additional comparisons of comparing the high EMS groups 
(high EMS/low IMS and high EMS/high IMS) separately across the alcohol and placebo 
conditions.  Results indicated that high EMS/Low IMS participants did not significantly 
differ on race biased errors across the alcohol and placebo groups [F (1, 69) = .111, p = 
.740], but that those with High EMS/low IMS committed more race biased errors in the 



 

 21

alcohol condition compared to the placebo condition [F (1, 69) = 4.86, p = .031], 
although this result was marginally significant after correcting for type I error inflation.          

We also predicted that those who received alcohol and were highly externally 
motivated to respond without prejudice should commit more race-biased errors and than 
those who received alcohol and were only highly internally motivated (high IMS, low 
EMS) to respond without prejudice.  Results suggested a difference that was only 
marginally significant after correcting for type I error inflation within the alcohol 
condition, in that those who are primarily internally motivated to respond without 
prejudice (high IMS/low EMS) seemed to make fewer race-biased errors when 
compared to those highly externally motivated [F (1, 69) = 6.335, p = .014]. 

Finally, we predicted that those in the placebo condition and externally motivated 
to response without prejudice would make more race-biased errors those in the control 
condition, but make fewer race-biased errors than those in the alcohol condition.  In 
order to explore this hypothesis, two additional contrasts were conducted.  Results 
indicated that those who were in the placebo condition and high EMS/low IMS had 
significantly more race-biased errors than those who were high EMS/low IMS in the no 
alcohol condition [F (1, 69) = 6.25, p = .015].  However, this result was marginally 
significant after correcting for type I error inflation.  In contrast, those in the High 
EMS/high IMS conditions showed no indication of difference across the no alcohol and 
placebo conditions [F (1, 69) = .195, p = .66].   
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DISCUSSION 
 
 

The effect of alcohol intoxication in eroding normal restraint of certain socially 
and personally controlled behaviors, such as aggression (e.g. Bushman & Cooper, 
1990) and risk taking (e.g. Burian, Liguori, & Robinson 2002), has been fairly well 
documented.  Despite advances in the understanding of the connections between 
alcohol and interpersonal processes, however, there has been a general lack of 
research on how alcohol may affect other social processes.  Given evidence that 
alcohol affects controlled processing, any behavior requiring cognitive control to ensure 
appropriate responding may be adversely affected by alcohol. The current study was 
designed to examine the role of alcohol intoxication in the expression of stereotypes 
and race-biased responses with a specific focus on reduced ability to inhibit stereotypic 
thoughts, and the role of individual differences in motives to inhibit them.    

Research has demonstrated that the ability to control automatically activated 
stereotypes depends upon both cognitive ability and motivation (e.g., Amodio et al. 
2004; Plant & Devine, 1998; Devine, 1989).  Given this, we posited that alcohol 
intoxication would result in the failure to inhibit race-biased responses because of its 
deleterious effects on higher order cognitive processes.  Consistent with this notion and 
previous findings (e.g., Bartholow et al. 2006),  we found that significantly more race-
biased errors were committed by alcohol intoxicated participants when compared to 
those in either the no alcohol or placebo conditions. However, such findings were found 
only when participants were required to respond quickly.  This suggests that if given 
enough time, individuals experiencing moderate intoxication may be able to inhibit such 
race-biased responses.   

With regard to individual differences, an important factor in whether prejudice will 
be expressed is one’s motivation to inhibit such responses.  Plant and Devine (1998) 
posited that such motivation can either be internal or external, and that levels of implicit 
and explicit prejudice that are expressed vary as a function of such dimensions.  This 
suggests that some individuals may have to work harder (i.e., use more cognitive 
resources) than others to inhibit the expression of prejudice (Plant & Devine, 1998; 
Plant et al. 2001).  Accordingly,  we predicted that those who received alcohol and were 
externally motivated to inhibit prejudice (regardless of internal motivations) would 
demonstrate significantly more race-biased errors when compared to those who were in 
the no alcohol condition and externally motivated mainly due to alcohol’s deleterious 
effects on higher-order cognitive processes.  Results from the current study were 
consistent with this hypothesis and provide additional support for the notion that 
alcohol’s effect on cognitive processing may be one mechanism linking alcohol and 
disinhibited behaviors.  Further, this finding also suggests that those who are externally 
motivated to inhibit prejudice rely on such cognitive resources to inhibit the explicit 
expression of stereotypes and prejudice, given the know effects of alcohol on such 
processes. 

It was also predicted that those who received alcohol and were externally 
motivated to inhibit prejudice would demonstrate significantly more race-biased errors 
when compared to those who were in the placebo condition and externally motivated.  
Based on previous literature showing numerous similarities between those high 
EMS/low IMS and high EMS/high IMS, these groups were expected to behave similarly 
as was seen in the no-alcohol and alcohol conditions.  However, upon inspection of the 
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cell means within the placebo condition, significant variability was noticed between 
those high EMS/low IMS and high EMS/high IMS.  Thus, both groups were analyzed 
separately across the alcohol and placebo conditions.  Results indicated that 
participants with high EMS/high IMS significantly differed across the alcohol and 
placebo conditions with those in the alcohol condition demonstrating significantly more 
race-biased errors.  This finding is again consistent with previous literature and 
suggests that people charac4erized by high EMS/high IMS require cognitive resources 
to inhibit prejudice and thus any interference with such resources may result in 
increased race-biased responding.   

In contrast, those high EMS/low IMS did not significantly differ across the alcohol 
and placebo conditions and, in fact, had similar means overall.  This finding suggests 
that the mere belief that one has consumed alcohol led these individuals to exhibit in 
increased race-biased responding.  It may be that for those who are primarily motivated 
to inhibit prejudice based exclusively on social pressure and fear of being evaluated 
negatively by others, alcohol provides an excuse to engage in otherwise proscribed 
behaviors, such as race-biased responding.   This explanation can be best captured by 
what Gaertner and Dovidio (2005) described as “Aversive Racism.”  According to this 
theory, when individuals endorse egalitarian values and aspire to be non-prejudice, they 
will not engage in discriminatory acts when social pressures to be non-prejudice exist; 
however, due to what researchers believe are often unconscious, negative feelings 
towards minorities, when situations arise in which discrimination can be rationalized or 
justified, it will be outwardly expressed.  Alcohol intoxication may provide a rationale or 
justification to engage in such behaviors (e.g., disobedience disavowal expectancy), 
while at the same time help protect one’s self-image in situations that call for inhibition 
of stereotypic and prejudicial responses.   

Although the above result and interpretation is interesting and appears to fit well 
with some previous work, they should be embraced with caution.  There was 
considerable variability in the race-biased errors within that particular group of 
participants and, in fact, such variability for high EMS/low IMS participants was much 
larger than that observed in any of the other cells.  Although such differences in 
variability make it more difficult to interpret the above finding, especially considering 
limited number of subjects who fell within that group, this variability is not altogether 
unexpected given how difficult it is to execute placebo manipulations successfully.  
During a recent symposium documenting the effects of placebo manipulations in alcohol 
challenge studies it was noted that at best, such manipulations are often weak and 
variable (Testa, Fillmore, Norris, Abbey, Curtin et al., 2006).  Such variability may arise 
from unanticipated compensatory effects in response to the belief one may be 
consuming alcohol or demand characteristics to report being intoxicated despite their 
awareness that the beverage was non-alcoholic (Testa et al. 2006).  Nevertheless, the 
expectancy effect exhibited in the current study is interesting and suggests that certain 
individuals may be more susceptible to such effects.         

Finally, within the alcohol condition, as predicted, results also indicated that 
alcohol is less likely to affect those whose primary motivation to inhibit prejudice is 
internal (high IMS/low EMS).  This finding is consistent with literature suggesting that for 
internally motivated individuals (high IMS, low EMS), implicit stereotypic associations 
either do not exist (i.e., stereotypes are not activated in the presence of relevant primes) 
or inhibition of race-biased responses operate more or less automatically.  Thus, their 
ability to inhibit such responses are left relatively unaffected by alcohol.  Taken together, 
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these results continue to reinforce the notion that, although alcohol intoxication may 
lead to various disinhibited behaviors, individual differences play an important role in 
whether or not such behaviors will be exhibited.  For example, recent studies on the 
effect of alcohol on aggressive behaviors suggest that alcohol has the greatest effects 
on the expression of aggressive behaviors in those who are high in trait aggression 
(Giancola, 2002).  Clearly, research should continue to explore the moderating roles of 
individual differences in order to be better understand the relationships between alcohol 
intoxication and disinhibited behaviors as it appears that alcohol does not globally lead 
to such behaviors for all individuals. 

Returning for a moment to the broader finding that increases in race-biased 
errors due to alcohol were evident only when responses were speeded (i.e., 500ms 
instructions), several issues should be considered.  Given that previous literature has 
demonstrated significantly more errors on cognitive control tasks in which participants 
were given response windows as long as 2 seconds (e.g., Casbon et al., 2003; Curtin & 
Fairchild, 2003), it is remarkable that alcohol intoxication had little effect on race-biased 
errors when individuals were given this much time to respond in the present study.  It is 
likely that the amount of time given to respond and error rates vary as a function of task 
difficulty and competing demands.  It could be argued that the task performed in this 
study was relatively simple to complete compared to other paradigms in which alcohol 
has led to increased errors with similar reaction times.  For example, in a study 
examining the effects of alcohol on cognitive control using a Stroop paradigm, 
researchers found that those in the alcohol condition performed worse on incongruent 
color-naming trials than sober controls, and that response times on such errors were 
approximately 700-800ms (Curtin & Fairchild, 2003).  Demonstration of such an effect 
could reflect the relatively greater difficulty and more robust effects seen in Stroop 
tasks.  In contrast, race-biased errors in the Weapon Identification Task have only been 
demonstrated to occur reliably when individuals are required to respond quickly (e.g., 
Payne, 2001).  Thus, it is not surprising that alcohol intoxication had the greatest effect 
on such trials.   

Another possible explanation for why alcohol only affected race-biased 
responding when participants were required to respond quickly may be that participants 
in our experiment were explicitly made aware of that task they were completing 
revealed racial prejudice and that their responses were being monitored and evaluated 
by the experimenter.  This manipulation was implemented to ensure that participants, 
particularly those who were externally motivated to inhibit prejudice, would attempt to 
respond in a non-prejudicial way.  Such a manipulation created additional demands to 
perform well on the task because the person did not want to appear to be prejudice, 
thus providing additional motivation to do well.  It is possible that when given extra time 
to respond, intoxicated participants developed additional strategies to compensate for 
such deficits, particularly given the extra demands to do well placed on them.    

  
Limitations and Future Directions 

 
 Results from the current study provide evidence that alcohol can significantly 
increase race-biased responding and that such responding varies as a functioning of (a) 
time to respond and (b) individual differences to inhibit prejudice.  Despite these 
interesting findings, several limitations should be noted that point to future research 
directions.  First, race/ethnicity was not examined as an independent factor.  The 
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current study examined the effects of alcohol on race-biased responding among Whites 
and their stereotypic beliefs towards Blacks.  Because different races/ethnicities will 
hold different beliefs about the characteristics of other races/ethnicities it is important to 
consider how strongly such stereotypic associations may be and how they might be 
affected by alcohol.  Future research should recruit participants of other races to 
examine such a factor.  In addition, the effect of alcohol on one’s perceptions of his or 
her own race/ethnicity may also be an interesting area of future research.  For example, 
what would be the effects on alcohol on Black participants using the same tasks 
designed to evaluate White’s stereotypes towards Blacks?   

Race and ethnicity of the primes (i.e., black or white faces) used in the Weapon 
Identification Task as an independent factor also was not examined in the current study.  
Future research should consider how the race of other primes (e.g., Blacks vs. Latinos) 
may influence race-biased responding.  In this connection, it is also important to 
examine how the gender of the prime may influence race-biased responding and how 
that factor might interact with alcohol.  It is conceivable that female primes would 
automatically activate a different set of stereotypes about a particular racial group than 
male primes, thus eliciting a different pattern of responses.     
 As was noted earlier, the interpretability of the expectancy effect observed for 
those high EMS/low IMS is somewhat limited due to the high variability observed within 
that cell.  Although such variability was not totally unexpected due to the predictably 
marginal success of placebo manipulations, we do view this finding to be provocative 
and in need of replication.  Then, more work would be needed to determine what 
mechanisms might explain why individuals whose primary motivation to inhibit is 
external would exhibit higher levels of race-biased responding in connection with the 
mere belief alcohol has been consumed.  Nonetheless, this expectancy effect is 
interesting and continues to provide evidence that alcohol can affect one’s behavior 
through nonpharmacological means. 
 Conclusions about the exact cognitive mechanisms involved even in alcohol’s 
pharmacological effects on the disinhibited behaviors studied here are limited due to the 
lack on online measures of cognitive processing.  Research on the effect of alcohol on 
such ERPs and cognitive processes is gaining momentum, particularly with the use of 
traditional cognitive paradigms (e.g., Curtin & Fairchild, 2003).  In addition, research has 
just begun to examine the role of cognitive processes for inhibition of stereotypic and 
prejudicial responding, for example through application of ERPs (e.g., Bartholow et al., 
2006; Amodio et al., 2004).  Future research should continue to merge these lines of 
research and explore other forms of disinhibited behaviors, particularly through 
development of paradigms that allow such behaviors and cognitive processes to be 
examined concurrently.  In addition, we would like to see examinations of the 
differences in psychophysiological responding as a function of individual differences and 
exploration of how they might interact with alcohol to result in dishinhibition of important 
social behaviors.      

Finally, it is noted that the current study also did not examine dose-response 
effects of alcohol on disinhibited behaviors.   There is now evidence that attempts to 
explain the mechanisms underlying the relationship between alcohol intoxication and 
responses relevant to disinhibited behaviors must consider dose effects.  For example, 
recent results from a study examining how alcohol influences on emotional processing 
of threat stimuli suggests that at high doses, alcohol may have a main effect in 
suppressing anxiety responding regardless of competing stimuli (Donohue, Curtin, 
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Patrick, & Lang, 2007).  Thus, at higher levels of intoxication, alcohol could result in 
disnihibited behaviors due to an overall suppression of anxiety about engaging in 
prejudicial behaviors (e.g., due to reduced fear of the negative consequences).  In sum, 
we have only scratched the surface in our understanding of how and why alcohol and 
individual differences might impact important social behaviors such as the expression of 
prejudice and exhibition of other responses that are often the object of suppression. 
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