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Abstract
Background—Despite the wealth of studies demonstrating the impairing effects of alcohol on
behavioral inhibition, less is known regarding effects of the drug on attentional inhibition (i.e., the
ability to ignore distracting stimuli in the environment in order to focus attention on relevant
information). The current study examined alcohol impairment of both behavioral and attentional
inhibition, as well as potential associations between the two mechanisms of inhibitory control.

Methods—Men (n = 27) and women (n = 21) performed a measure of behavioral inhibition
(cued go/no-go task) and a measure of attentional inhibition (delayed ocular return task) following
three doses of alcohol: 0.65 g/kg, 0.45 g/kg, and 0.0 g/kg (placebo).

Results—Alcohol impaired both behavioral and attentional inhibition relative to placebo;
however, correlational analyses revealed no associations between measures of behavioral and
attentional inhibition following any dose. Additionally, men committed more inhibitory failures on
the behavioral inhibition task, whereas women committed more inhibitory failures on the
attentional inhibition task.

Conclusions—These findings suggest that behavioral and attentional inhibition are equally
sensitive to the impairing effects of alcohol, yet represent distinct components of inhibitory
control. Additionally, the observed gender differences in control of behavior and attention could
have important implications regarding negative consequences associated with alcohol-induced
disinhibition in men and women.
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I. Introduction
Alcohol intoxication is associated with acute disinhibition, and this is thought to underlie the
impulsive and risky behavior often observed in intoxicated individuals. As disinhibited
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behavior (e.g., driving while intoxicated, provoking fights, risky sexual behavior) is likely to
put an individual at risk for personal harm, understanding the effects of alcohol on basic
inhibitory mechanisms is an important question for researchers. To date, the majority of this
research has concentrated on the impairing effects of alcohol on behavioral inhibition (i.e.,
the ability to inhibit or suppress behavioral impulses in order to control inappropriate
actions). It also has been recognized for some time that inhibitory control mechanisms exert
an influence over attentional mechanisms as well, allowing an individual to ignore
distracting stimuli in the environment in order to focus attention on relevant information
(Houghton and Tipper, 1994). However, little research attention has been given to
examination of alcohol effects on attentional inhibition, and as such much less is known
regarding the degree to which alcohol might acutely disrupt attentional control. Alcohol-
induced impairment of inhibitory control of attention could independently contribute to risk
for injury, particularly during any act that requires a substantial degree of focus (e.g.,
operating a vehicle). As such, it is important to gain a better understanding of how alcohol
might impair mechanisms of attentional inhibition, and the extent to which such impairment
might relate to impairment of behavioral inhibition.

Both behavioral and attentional control mechanisms are thought to be governed by two
independent processes: an activational process and an inhibitory process (Fowles, 1987;
Gray, 1976; Logan and Cowan, 1984). These two processes act in opposition, and the
outcome (i.e., activation or inhibition) is assumed to occur based on the relative strength of
each. In terms of behavior, the activational process is responsible for executing a behavioral
response, whereas the inhibitory process is responsible for inhibiting inappropriate
responses. Laboratory measures of behavioral inhibition, including the stop signal and go/
no-go tasks, present a reaction time scenario in which a participant must make a response
(i.e., a key press) as quickly as possible to go signals, and inhibit that response when a stop
signal or no-go target occasionally appears. In regard to attention, the inhibitory process
suppresses the direction of attention towards irrelevant stimuli and focuses attention on
relevant information, thus facilitating selective attention (Godijn and Theeuwes, 2003;
Houghton and Tipper, 1994). Laboratory measures of attentional inhibition, including
antisaccade and delayed ocular return (DOR) tasks, involve the inhibition of a reflexive
saccade to the sudden appearance of a distracter object. As such, individuals must utilize
inhibitory mechanisms of attention to overcome the prepotent impulse to look at the
distracter stimulus. In both behavioral and attentional inhibition tasks, fast responding is
encouraged, thus increasing response pre-potency and making inhibition more difficult.

A large number of studies have investigated the acute effects of alcohol on tasks of
behavioral inhibition, and results show a reliable disinhibiting effect of the drug. For
instance, alcohol has been shown to increase commission errors on go/no-go and continuous
performance tasks in a dose dependent manner (e.g., Dougherty et al., 1999; Marczinski and
Fillmore, 2003; Weafer and Fillmore, 2008). Stop-signal tasks also show that alcohol
produces acute impairments of inhibitory control as evidenced by slower response inhibition
and by increased failures to inhibit responses (de Wit et al., 2000; Fillmore and Vogel-
Sprott, 1999). Further, greater sensitivity to alcohol-induced disinhibition has been
associated with heavy alcohol consumption, implicating alcohol impairment of behavioral
inhibition in risk for alcohol abuse (Fillmore, 2003; Marczinski et al., 2007; Weafer and
Fillmore, 2008).

In regard to the acute impairing effects of alcohol on attentional inhibition, the evidence is
mixed. Abroms et al. (2006) reported a significant dose-dependent increase in premature
saccades on the DOR task in response to placebo and two doses of alcohol. Alcohol has also
been shown to increase inhibition errors on the antisaccade task, but only in individuals with
no family history of alcoholism (Ramchandani et al., 1999). By contrast, several studies
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have found no effect of alcohol on antisaccade errors (e.g., Blekher et al., 2002; Vorstius et
al., 2008), and some studies have reported that alcohol actually decreases inhibitory errors
on these tasks (Khan et al., 2003; Roche and King, 2010; Vassallo and Abel, 2002). Thus, in
contrast to the reliably disinhibiting effects of alcohol on behavioral control, the acute
effects of alcohol on attentional control are less well understood. It is unclear why these
studies have produced such mixed results. However, this lack of consistency highlights the
importance of comparing the effects of alcohol on behavioral and attentional inhibition in
the same individuals, as well as the importance of employing tests that have been sensitive
to the disruptive effects of alcohol.

It is possible that magnitude of alcohol impairment might differ between behavioral and
attentional inhibition. Indeed, there is some evidence to suggest a dissociation between the
two control mechanisms in sober individuals. For instance, fMRI work has demonstrated
distinctions between neuroanatomical control of behavioral and attentional inhibition (Aron
et al., 2004; Leung and Cai, 2007). Additionally, Logan and Irwin (2000) compared
performance on a visual and manual stop signal task and found that stop signal reaction time
was faster for eye movements, indicating greater inhibitory control of attention compared to
behavior. Studies from our group have shown that individuals characterized by attentional
impairments (i.e., children and adults with ADHD) display greater deficits in attentional
control compared to behavioral control (Adams et al., 2010; Roberts et al., 2011; Weafer et
al., 2011). Finally, gender differences have been reported in opposite directions for
behavioral and attentional inhibition. Specifically, men have been shown to display deficits
of behavioral inhibition compared to women (Hansen, 2011; Yuan et al., 2008), whereas
studies of patients with schizophrenia and their relatives suggest that women might
demonstrate deficits of attentional inhibition compared to men (Crawford et al., 1998;
Radant et al., 2007).

Given such initial evidence of independence between behavioral and attentional control
mechanisms, it is possible that sensitivity to the impairing effects of alcohol might differ
depending on the specific type of inhibition examined. However, no studies to date have
compared alcohol-induced impairment of inhibitory control in behavior and in attention. The
aim of the current study was to compare alcohol impairment of both behavioral and
attentional inhibition within the same individuals in response to the same doses of alcohol.
Participants performed a measure of behavioral inhibition (cued go/no-go task) and a
measure of attentional inhibition (DOR task) in response to placebo and two active doses of
alcohol (0.45 g/kg and 0.65 g/kg). This allowed for a comparison of dose-related alcohol
impairment of both mechanisms within the same individuals at similar breath alcohol
concentrations (BrACs) at time of testing. In addition to comparing alcohol effects, we
conducted exploratory correlational analyses to examine associations between behavioral
and attentional mechanisms of inhibition. Finally, based on previous reports of gender
differences in both behavioral and attention inhibition (Crawford et al., 1998; Hansen, 2011;
Radant et al., 2007; Yuan et al., 2008), we also examined potential gender differences in
alcohol impairment of both mechanisms of control.

2. Methods
2.1 Participants

Forty-eight adult drinkers (27 men and 21 women) between the ages of 21 and 29 (mean age
= 23.3, SD = 2.5) were recruited to participate in this study. Screening measures were
conducted to determine medical history and current and past drug and alcohol use. Any
volunteers who self-reported head trauma, psychiatric disorder, or substance abuse disorder
were excluded from participation. Volunteers who reported alcohol dependence, as
determined by a score of 5 or higher on the Short-Michigan Alcoholism Screening Test (S-
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MAST; Selzer et al., 1975), were also excluded. Volunteers were recruited via notices
placed on community bulletin boards and by university newspaper advertisements. The
University of Kentucky Medical Institutional Review Board approved the study, and
participants received $160 for their participation.

2.2 Materials and Measures
The tasks were operated using E-prime Experiment Generation Software (Psychology
Software Tools, Pittsburgh, PA) and performed on a PC. A Model 504 Eye Tracking System
(Applied Science Laboratory, Boston, MA) was used to measure eye movements during the
DOR task.

2.2.1 Cued Go/No-go Task—Behavioral inhibition was measured by a cued go/no-go
reaction time task used in other research to measure inhibitory control (e.g., Fillmore et al.,
2005; Marczinski and Fillmore, 2003). The task requires finger presses on a keyboard, and
measures the ability to inhibit the prepotent behavioral response of executing the key press.
Cues provide preliminary information regarding the type of imperative target stimulus (i.e.,
go or no-go) that is likely to follow, and the cues have a high probability of signaling the
correct target. Participants were instructed to press the forward slash (/) key on the keyboard
as soon as a go (green) target appeared and to suppress the response when a no-go (blue)
target was presented. Key presses were made with the right index finger. To encourage
quick and accurate responding, feedback was presented to the participant during the inter-
trial interval by displaying the words correct or incorrect along with the reaction time (RT)
in milliseconds. A test required approximately 15 minutes to complete. The primary
measure of this task was participants’ proportions of inhibitory failures (p-inhibitory
failures), measured as the proportion of no-go targets in the go cue condition in which a
participant failed to inhibit a response. Mean response RT to go targets in the go cue
condition was also recorded.

2.2.2 Delayed Ocular Return (DOR) Task—Attentional inhibition was measured by
the DOR task, which has been used in previous studies to measure inhibitory control
(Abroms et al., 2006; Weafer et al., 2011). This task involves eye movements that are
indicative of shifts of visual attention (e.g., Godijn and Theeuwes, 2003), and measures the
ability to intentionally inhibit the tendency to make a reflexive saccade toward the sudden
appearance of a visual stimulus on a computer screen (Ross et al., 2000; 2005; 1994).
Participants were seated in a darkened room and instructed to maintain focus on a fixation
point. While participants attended to the fixation point, a bright target stimulus was briefly
presented in the periphery. The onset of the stimulus in this context normally causes a
saccade to be reflexively executed toward the stimulus (Peterson et al., 2004; Theeuwes et
al., 1999). However, in the DOR task, subjects are instructed to “delay” looking at this
stimulus (i.e., intentionally inhibit the reflexive saccade), and instead maintain their gaze on
the fixation point until it disappears. The disappearance of the fixation point was the signal
for participants to then make a saccade as quickly as possible to the location in which the
target stimulus had appeared. A test consisted of 96 trials and required 7 min to complete.
The primary measure of this task was the number of trials in which a participant failed to
inhibit the reflexive saccade (i.e., premature saccades), indicating failure of attentional
inhibition. A saccade was considered premature if it covered at least half the distance to the
target location before the disappearance of the fixation point. Saccadic RT was also
measured for all valid trials.

2.2.3 Barratt Impulsiveness Scale (BIS-10; Patton et al.,1995)—Participants
completed the BIS to provide a self-report measure of trait impulsivity. Participants indicate
how typical each of 30 statements (e.g., “I am self controlled”) is for them on a 4-point
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Likert scale. A total score and six factors scores are obtained, with higher scores indicating
greater total levels of impulsiveness. This measure was included in order to examine
correlations between both behavioral and attentional inhibition and trait impulsivity.

2.2.4 Time Line Follow-Back (TLFB; Sobell and Sobell, 1992)—Participants
completed a retrospective time line calendar of their alcohol consumption for the past 90
days to assess daily patterns of drinking. The measure uses “anchor points” to structure and
facilitate participants’ recall of past drinking episodes. For each day, participants estimated
the number of standard drinks they consumed and the number of hours spent drinking. This
information, along with gender and body weight, was used to estimate the resultant BrAC
obtained for each drinking day using well established, valid anthropometric-based BrAC
estimation formulae that assume an average clearance rate of 15 mg/dl per hour (McKim,
2007; Watson et al., 1981). Days in which the estimated resultant BrAC was 80 mg/100 ml
or higher were classified as binge days (National Institute on Alcohol Abuse and
Alcoholism, 2004). The TLFB provided four measures of drinking habits over the past 90
days: (a) binge days; (b) drunk days (number of days participants reported feeling drunk);
(c) drinking days (number of days alcohol was consumed); (d) total drinks.

2.2.5 Beverage Rating Scale—Participants completed a beverage rating scale to report
the perceived alcoholic content of their beverages in terms of bottles of beer containing 5%
alcohol. The scale ranged from 0 to 10 bottles of beer, in 0.5 bottle increments. The scale is
useful in determining whether participants who receive a placebo beverage are able to detect
that no alcohol has been received (e.g., Fillmore and Blackburn, 2002; Fillmore and Vogel-
Sprott, 2000).

2.3 Procedure
Interested volunteers responded to study advertisements by calling the laboratory to
participate in an intake-screening interview conducted by a research assistant. At that time,
they were informed that the purpose of the study was to examine the effects of alcohol on
behavioral tasks. All sessions were conducted in the Behavioral Pharmacology Laboratory
of the Department of Psychology and testing began between 10 a.m. and 6 p.m. All
participants were tested individually. Sessions were scheduled at least 24 hours apart and
were completed within four weeks. Participants were instructed to fast for four hours prior to
each alcohol session, as well as to refrain from consuming alcohol or any psychoactive
drugs or medications for 24 hours before all sessions. Prior to each session, participants
provided urine samples that were tested for drug metabolites, including amphetamine,
barbiturates, benzodiazepines, cocaine, opiates, and tetrahydrocannabinol (ON trak
TesTstiks, Roche Diagnostics Corporation, Indianapolis, IN, USA) and, in women, HCG, in
order to verify that they were not pregnant (Mainline Confirms HGL, Mainline Technology,
Ann Arbor, MI, USA). Breath samples were also provided and analyzed by an Intoxilyzer,
Model 400 (CMI, Inc., Owensboro, KY, USA) at the beginning of each session to verify a
zero BrAC.

2.3.1 Intake Session—All participants completed an intake session in order to become
acquainted with laboratory procedures. During this session, informed consent for
participation was provided. Participants’ heights and weights were measured, and the
questionnaire measures were completed. Participants also performed practice tests to
become familiar with the cued go/no-go and DOR tasks.

2.3.2 Test Sessions—Performance was tested under three doses of alcohol: 0.0 g/kg
(placebo), 0.45 g/kg, and 0.65 g/kg. Doses were reduced to 87% for women to achieve
equivalent BrACs for men and women (Fillmore, 2001; Mulvihill et al., 1997). Each dose
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was administered on a separate test session, and dose order was counter-balanced across
genders. The 0.65 g/kg dose produces an average peak BrAC of 80 mg/100 ml, and the 0.45
g/kg dose produces an average peak BrAC of 50 mg/100 ml. The alcohol beverage was
served as one part alcohol and three parts carbonated mix, and was consumed in six min.
The placebo beverage consisted of four parts carbonated mix and was served in the same
manner. Alcohol (3 ml) was floated on top, and the glass was sprayed with an alcoholic
mist, which resembled condensation and provided a strong alcoholic odor. Previous research
has shown that individuals report that this beverage contains alcohol (e.g., Fillmore and
Blackburn, 2002).

Participants performed the cued go/no-go task 35 minutes after drinking, followed by the
DOR task at 50 minutes after drinking. Participants’ BrACs were measured immediately
preceding both tasks. Breath samples were also obtained at these times during the placebo
session, ostensibly to measure participants’ BrACs. Once the testing was finished,
participants remained at leisure in the lounge area until their BrACs reached 20 mg/100 ml
or below. Upon completing the final session, participants were paid and debriefed.

2.4 Data Analyses
All dependent measures were analyzed by 3 (dose) X 2 (gender) mixed-design analyses of
variance (ANOVAs) in which dose was the within-subjects factor and gender was the
between-subjects factor. All analyses were first conducted with dose order as a between-
subjects factor. There were no significant main effects or interactions involving dose order
for any dependent measures, and therefore all analyses are presented collapsed across dose
order. Correlational analyses were also conducted to compare measures of behavioral and
attentional inhibition and RT both in the placebo condition and following the two active
doses of alcohol.

3. Results
3.1 Demographic, Trait Impulsivity, and Drinking Habits Measures

Table 1 summarizes the drinking habits, trait impulsivity scores, and demographics for men
and women. In regard to alcohol consumption, the table shows that the men and women
were comparable in terms of number of drinking days, binge days, and drunk days. Men
consumed a greater total number of drinks, t(46) = 2.5, p = .02, d = .73. There were no
gender differences in self-reported impulsivity as measured by total BIS score or on any of
the subscales, ps > .17. Men and women did not differ in terms of age, but men were both
taller, t(44) = 6.3, p < .001, d = 1.7, and heavier, t(46) = 6.0, p < .001, d = 1.89, than women.

3.2 Breath Alcohol Concentrations
Mean BrAC following the 0.65 g/kg dose was significantly higher than mean BrAC
following the 0.45 g/kg dose preceding both the cued go/no-go, t(47) = 8.0, p < .001, d =
1.16, and the DOR tasks, t(47) = 14.6, p < .001, d = 2.11. Between-groups t tests revealed no
gender differences in BrAC at either time point under either dose (ps > .37). Based on the
entire sample, mean BrACs preceding the cued go/no-go and DOR tasks under the 0.45 g/kg
dose were 59.3 mg/100 ml (SD = 13.5) and 55.0 mg/100 ml (SD = 11.1), and mean BrACs
under the 0.65 g/kg dose were 80.8 mg/100 ml (SD = 17.6) and 84.4 mg/100 ml (SD =
15.3).

No detectable BrACs were observed in the placebo condition. The beverage rating scale
showed that 44 of the 48 participants (92%) reported some alcohol in the placebo beverage.
Therefore, the placebo appeared credible for establishing the expectation that alcohol was
received. Mean beverage ratings showed that participants estimated the alcohol content of
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the placebo beverage to be equivalent to 1.45 (.92) bottles of 5% beer. Participants’ mean
ratings of the alcohol content of the 0.45 g/kg and the 0.65 g/kg dose were equivalent to 3.9
(1.8) and 4.6 (1.5) bottles of 5% beer, respectively.

3.3 Inhibitory Control
3.3.1 Behavioral Inhibition—Analyses of p-inhibitory failures to no-go targets on the
cued go/no-go task revealed a significant main effect of dose, F(2, 92) = 8.7, p < .001,
partial η2 = .16, and a significant main effect of gender, F(1, 46) = 6.9, p = .01, partial η2 = .
13, but no dose X gender interaction (p = .71). Mean p-inhibitory failures are presented in
Figure 1, separately for men and women (left panel). The figure shows that the main effect
of dose is due to an increase in p-inhibitory failures in response to alcohol. This was
confirmed by paired t tests of dose effects within the entire sample. Compared to placebo, p-
inhibitory failures were significantly increased following the 0.45 g/kg dose, t(47) = 3.7, p
= .001, d = .53 and the 0.65 g/kg dose, t(47) = 3.8, p < .001, d = .54. The figure also shows
that the main effect of gender is due to greater mean inhibitory failures overall in men than
in women. Between-groups t tests confirmed that men committed significantly more
inhibitory failures than women in response to all three doses: placebo, t(46) = 2.4, p = .02, d
= 0.68; 0.45 g/kg, t(46) = 2.1, p = .04, d = .61; and 0.65 g/kg, t(46) = 2.5, p = .02, d = .73.

3.3.2 Attentional Inhibition—Analyses of premature saccades on the DOR task revealed
a significant main effect of dose, F(2, 92) = 11.1, p < .001, partial η2 = .19, and a main
effect of gender, F(1, 46) = 5.9, p = .02, partial η2 = .11, but no gender X dose interaction (p
= .96). Mean premature saccades are presented in Figure 1, separately for men and women
(right panel). The figure shows that the main effect of dose is due to an increase in
premature saccades in response to alcohol. This was confirmed by paired t tests of dose
effects within the entire sample. Compared to placebo, premature saccades were
significantly increased following the 0.45 g/kg dose, t(47) = 3.4, p = .001, d = .50, and the
0.65 g/kg dose, t(47) = 4.3, p < .001, d = .61. The figure also shows that the main effect of
gender is due to more premature saccades in women than in men. Between-groups t tests
confirmed that women committed significantly more premature saccades than did men in
response to placebo, t(46) = 2.6, p = .01, d = .75, and 0.45 g/kg alcohol, t(46) = 2.0, p < .05,
d = .59, and there was a trend toward more premature saccades in women following the 0.65
g/kg dose, t(46) = 1.9, p = .06, d = .56.

3.3.3. Associations between Behavioral and Attentional Inhibition—
Correlational analyses were conducted to test for associations between behavioral and
attentional inhibition. No significant correlations were observed between the measures under
any dose (ps > .08). Similarly, no significant correlations were observed between measures
of inhibition and trait impulsivity (ps > .24).

3.4 Reaction Time
3.4.1 Response RT—There was a main effect of gender for response RT on the cued go/
no-go task, F(1, 46) = 6.3, p = .02, partial η2 = .12. No significant main effect or interaction
involving dose was found (ps > .18). Mean response RT is presented in Table 2. The table
shows the main effect of gender is due to overall faster RT in men compared to women.
Between-groups t tests confirmed that men responded significantly faster than women
following each dose: placebo, t(46) = 2.4, p = .02, d = .69; 0.45 g/kg, t(46) = 2.4, p = .02, d
= .70; and 0.65 g/kg, t(46) = 2.4, p = .02, d = .70.

3.4.2 Saccadic RT—Analyses of saccadic RT on the DOR task revealed a main effect of
dose, F(2, 92) = 13.4, p < .001, partial η2 = .23. No main effect or interaction involving
gender was found (ps > .25). Mean saccadic RT is presented in Table 2. The table shows
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that the main effect of dose is due to a slowing of RT in response to alcohol in both men and
women, and this was confirmed by paired t tests within the entire sample. Compared to
placebo, saccadic RT was significantly slowed following the 0.45 g/kg dose, t(47) = 2.5, p
= .02, d = .36, and the 0.65 g/kg dose, t(47) = 5.4, p < .001, d = .79.

3.4.3. Associations between Response and Saccadic RT—Correlational analyses
were conducted to test for associations between response RT and saccadic RT. The two RT
measures were positively correlated following both 0.45 g/kg alcohol (r = .31, p = .03) and
0.65 g/kg alcohol (r = .32, p = .03), but not following placebo (p = .09).

4. Discussion
The current study investigated alcohol impairment of behavioral and attentional control in
men and women. Results showed that the drug significantly impaired both behavioral and
attentional inhibition relative to placebo. However, correlational analyses showed that
individual differences in behavioral and attentional inhibition bore no relation to one another
in the placebo or active dose conditions, despite positive associations between response RT
and saccadic RT following alcohol. Finally, the study showed significant gender differences
on both measures of inhibition. These gender differences were in opposite directions, with
men exhibiting poorer behavioral inhibition compared to women, and women exhibiting
poorer attentional inhibition.

These findings demonstrate that both behavioral and attentional inhibition are sensitive to
the acute effects of alcohol, in that alcohol increased inhibitory errors on both tasks.
Moreover, both behavioral and attentional control were significantly impaired even at the
lower dose of alcohol, indicating sensitivity to alcohol impairment at BrACs lower than the
binge level of intoxication (National Institute on Alcohol Abuse and Alcoholism, 2004). The
current findings also suggest that the magnitude of alcohol impairment is similar for both
behavioral and attentional inhibition. Indeed, effect sizes for impairment in response to both
doses on both tasks were all within the medium range (.50–.61). Finally, alcohol effects on
inhibitory control could not be attributed to any speeding of RT for either the behavioral or
attentional measures. Alcohol had no effect on behavioral RT, and actually slowed saccadic
RT, yet inhibitory errors were increased under the drug for both tasks.

These findings also demonstrate important distinctions between behavioral and attentional
inhibition. Specifically, individual differences in the two inhibitory control measures were
not related under any dose administered in this study. This is especially noteworthy given
the significant associations between individual differences in RT on the behavioral and
attentional tasks following both active doses of alcohol. Thus, despite some degree of
association between speed of activation of behavioral and attentional mechanisms, inhibitory
mechanisms of behavior and attention appear to operate somewhat independently. Taken
together, these findings suggest that attentional and behavioral control might be equally
sensitive to alcohol, yet might represent two distinct neural systems. Indeed, this is
consistent with neuroimaging studies that suggest some segregation of neuroanatomical
control of behavioral and attentional inhibition (Aron et al., 2004; Leung and Cai, 2007).

In addition to the lack of association between behavioral and attentional inhibition, no
significant associations were observed between either measure of inhibitory control and self-
reported trait impulsivity. This finding is generally consistent with the majority of studies
that have failed to observe significant associations between behavioral tasks and self-report
measures of impulsivity (e.g., Enticott et al., 2006; Horn et al., 2003; Reynolds et al., 2006,
but see also Castellanos-Ryan et al., 2011; Swann et al., 2002). The general lack of
consistency between measures of inhibition obtained from behavioral tasks and trait
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measures of impulsivity could potentially suggest low task validity. However, it is important
to note that trait measures examine impulsivity as patterns of under-controlled behaviors that
are evident by social behaviors, interpersonal interactions, and affective responses to
situations. By contrast, behavioral tasks provide a microanalysis of inhibitory control as the
ability to exert brief, momentary suppression over a simple action (e.g., key press, eye
movement). As such, when considering the divergence in the scope of analysis between
these approaches, the lack of correlation between laboratory assessments of inhibition and
self-report measures of trait impulsivity is not so surprising (Fillmore and Weafer, in press).

Observation of gender differences in behavioral and attentional inhibition in opposite
directions provides additional support for the independence of these two mechanisms. It is
important to note that the gender differences cannot be attributed to differences in BrACs or
drinking habits between men and women. We adjusted the dose administered to women to
87% of that administered to men, and BrAC analyses verified that there were no gender
differences throughout time of testing. Additionally, detailed reports of participants’ recent
drinking habits showed that men and women in the current study were comparable in terms
of number of drinking days, binge days, and drunk days. Men reported more total drinks
consumed; however, considering that men are generally larger than women, it is likely that
both genders consumed comparable mean weight-adjusted doses of alcohol.

The observed gender differences could have important implications regarding negative
consequences associated with alcohol-induced disinhibition. For instance, the deficits in
behavioral inhibition observed in men compared to women suggests that men might be at
increased risk for negative outcomes associated with alcohol-induced behavioral
disinhibition (e.g., driving while intoxicated, provoking fights). Moreover, increased
sensitivity to the behaviorally disinhibiting effects of alcohol has also been implicated in
greater risk for abuse (Fillmore, 2003; Marczinski et al., 2007; Weafer and Fillmore, 2008).
That is, impairment of behavioral control mechanisms from an initial dose of alcohol is
thought to impair the ability to suppress or control additional alcohol consumption, and as
such, individuals who exhibit greater disinhibition under the drug might experience greater
difficulty in controlling excessive alcohol consumption. Consistent with this hypothesis and
the current finding of more pronounced deficits of behavioral inhibition in men,
epidemiological research has shown that men are more likely than women to binge drink
(e.g., Courtney and Polich, 2009), and they are also more likely to engage in risky behaviors
and experience a greater number of adverse consequences while drinking (Wilsnack et al.,
2000). As such, alcohol-induced behavioral disinhibition could be an important contributing
factor to increased risk for abuse and alcohol-related problems observed in men.

Similarly, impairment of attentional inhibition could also potentially confer increased risk
for alcohol abuse, and this might be especially true for women. A growing body of research
has shown that alcohol abusers display a biased attention towards drug-related stimuli, and
that such stimuli could elicit craving and drug self-administration in these individuals (Field
and Cox, 2008; Field et al., 2009; Robinson and Berridge, 1993, 2000). Thus, it is important
for individuals attempting to control substance use to exercise inhibitory control of attention
and ignore drug-related stimuli when they are encountered. In support of this hypothesis,
initial studies have begun to link poor attentional control and increased risk for abuse. For
instance, our group showed that poor inhibition of attention predicted greater self-reported
alcohol consumption in individuals with ADHD (Weafer et al., 2011). Additionally, children
with a family history of alcoholism have also shown deficits in attentional control (e.g.,
Habeych et al., 2006; Iacono et al., 1999). These studies, along with the current observation
of deficits of attentional inhibition in women, suggest that poor attentional control might be
an important predictor of excessive alcohol use for women. Indeed, women have been
shown to be more easily distracted by novel stimuli, and to be more sensitive to the
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influence of attentional cues (Bayliss et al., 2005; Garcia-Garcia et al., 2008; Stoet, 2010).
As such, it is possible that alcohol-related cues might be more difficult for female drinkers
to ignore, and this might be an important contributing factor for excessive alcohol
consumption in women. Although speculative, these are intriguing questions to be addressed
in future studies.
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Fig. 1.
Mean p-inhibitory failures (left panel) and premature saccades (right panel) for men and
women under three alcohol doses: 0.0 g/kg (placebo), 0.45 g/kg, and 0.65 g/kg. Capped
vertical lines show standard errors of the mean.
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