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ABSTRACT 
 

This study sought to replicate and extend previous research that used affective 
modulation of the eye-blink startle response (STR) to explore the emotional 
consequences of drinking.  One of four levels of alcohol dose (including a no-alcohol 
control) was administered to each of 101 (48 female) young social drinkers to evaluate 
the extent to which increasing blood-alcohol level (BAL) differentially influences reaction 
to visual stimuli that vary in their emotional content.  The results indicate that increasing 
BAL was associated with a linear decrease in the overall STR reactivity.  Alcohol 
intoxication did not significantly alter the stereotypic modulation of the affective valence 
dimension of emotional responding in the low BAL group (i.e. STR responding to 
pleasant images was attenuated and STR responding to unpleasant images was 
augmented in a similar fashion).  However, it did have this effect in the moderate and 
high BAL groups, suggesting a possible threshold for the stress-response dampening 
effects of alcohol.  STR, which is mediated by a neural circuit that involves input from 
subcortical regions of the nervous system, was contrasted with the concurrently 
measured postauricular reflex (PAR), which is mediated by a neural circuit that does not 
involve input from these areas, allowing for evaluation of the functional location of 
alcohol’s effects on the arousal component of affective responding.  The results indicate 
that while increasing BAL was associated with a decrease in overall STR magnitude, it 
was not associated with an overall decrease in PAR magnitude.  This suggests the 
observed decrease in the arousal dimension of emotional responding is likely due to 
alcohol’s effects on subcortical areas of the central nervous system (consonant with its 
effect on STR magnitude), rather than its effects on motor-output components of the 
nervous system (which would be associated with a decrease in PAR magnitude). 
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INTRODUCTION 
 

Although the varied effects of alcohol intoxication on the emotions are widely 
acknowledged, the conditions that influence these effects and the processes that 
underlie them remain unclear.  Historically, theories regarding the emotional causes and 
consequences of drinking were dominated by the assumption that alcohol acts primarily, 
and more or less directly, to attenuate emotional responding to aversive stimuli or to 
temper negative emotions (see Cappell & Greeley, 1987; Greeley & Oei, 1999; 
Pohorecky, 1991; Sher, 1987, for reviews).  The results from research addressing these 
tension-reduction and stress-response dampening theories have been mixed and some 
recent studies suggest that, although a moderate dose of alcohol acts to decrease 
overall physiological arousal, it does not appear to selectively attenuate negative 
emotional response (Stritzke, Patrick, Lang, 1995), or does so, only under fairly 
circumscribed conditions (Curtin, Lang, Patrick, & Stritzke, 1998; Curtin, Patrick, Lang, 
Cacioppo, & Birbaumer, 2001). 

Furthermore, it is noteworthy that contemporary theories of the effects of alcohol 
on the emotions include possible stimulating or mood enhancing actions of drinking, and 
thereby suggest the need for explicit consideration of the whole range of emotional 
consequences, rather than only the modulation of negative emotions (see Lang, Patrick, 
& Stritzke, 1999, for a review).  These theories suggest that although a moderate dose 
of alcohol did not selectively reduce negative emotional response in that experiment, it 
is possible that a higher or lower dose of alcohol could have this (or some other) effect.  
For example, increases in arousal and positive emotion may occur at low doses or early 
in a drinking session when blood-alcohol levels (BALs) are relatively low or rising, and 
decreases in arousal and positive emotion may occur at high doses or later in the 
drinking session, when BALs are peaking or declining (Little, 1999).   

The present study was designed to explore these possibilities and to expand 
upon the work of Stritzke and colleagues (1995) by incorporating a low, moderate, and 
high dose of alcohol into their original design for testing alcohol’s influence on 
responding to pleasant, neutral, and unpleasant stimuli.  In order to explore whether 
alcohol’s general suppressant effect on emotional arousal was due to its actions on 
motor output pathways or to its actions on brainstem and reticular systems, the present 
study also included a comparison of two reflex systems: one of which received input 
from the nucleus reticularis pontis caudalis (nRPC) and one that does not. 

The basic premise underlying the present study was that emotional states involve 
central activation of action dispositions or response tendencies that prepare an 
organism to act (Izard, 1993; Lang, 1995).  These action dispositions can be 
represented in terms of two distinct types of behavioral inclination, avoidance and 
approach, and an associated arousal or intensity level (Lang, 1995).  The valence 
dimension of this emotional model reflects two primary brain motivational systems:  an 
aversive system that governs withdrawal behavior and an appetitive system that 
governs approach behavior (Lang, 1995; also see Gray, 1987; Watson, Tellegen, & 
Clark, 1988, for comparable models).  Although these motivational systems appear to 
be instantiated in subcortical regions of the brain, they are thought to share rich 
interconnections with higher cortical regions that allow for interactions involving more 
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complex cognitive processes such as attention, perception, and memory (Lang, 1994a; 
LeDoux, 1995). 

Biological research has identified acute effects of alcohol in areas of the brain 
thought to be involved with components of this emotional model, such as arousal, 
attention, and subjective feelings of both euphoria and dysphoria (see Little, 1999; 
Fromme & D’Amico, 1999, for reviews).  Psychosocial research has illustrated how 
expectations about the effects of drinking are primarily distributed along dimensions of 
arousal, from stimulation to sedation, and emotional valence, from positive emotions to 
negative emotions (e.g., Goldman, Del Boca, & Drakes, 1999; Rather and Goldman, 
1994), and that expectations about the emotional effects of alcohol consumption are 
related to major motives for drinking (Cooper, Frone, Russell, & Mudar, 1995; Cooper, 
Russell, Skinner, & Windle, 1992).  These two avenues of research converge on the 
conclusion that the consequences of drinking involve changes in both the arousal and 
valence of emotions.  Accordingly, the relationship between alcohol consumption and 
emotional response is best considered within the context of a multidimensional model of 
emotion that considers both of these elements. 

This multidimensional model of emotions differs from the framework that guided 
most earlier work on alcohol and emotions (see Lang, Patrick, & Stritzke, 1999, for a 
review).  Research on the tension reduction and stress-response dampening models 
focused primarily on alcohol’s possible effects as a selective moderator of negative 
emotional reactivity.  However, the results of a substantial body of research based on 
this premise have proved to be equivocal, perhaps due to the narrowness of some of 
the assumptions made by this model.  Among these are its apparent identification of 
decreased arousal with decreased negative emotionality, a connection that is not 
necessarily predicted by the contemporary models of emotions, as it neglects the 
possibility that reductions in overall response to stressful situations might reflect an 
augmentation of positive affect, as well as a reduction of negative affect. 

Moreover, several lines of research support a biphasic model for the emotional 
effects of intoxication, in which alcohol can act as both a euphoriant and stimulant; and 
as a depressant and sedative.  Studies with both non-human animals and humans have 
demonstrated differences in mood, activity level, and frequency characteristics of 
electroencephalogram (EEG) at different doses of alcohol (see Little, 1999 for review).  
In this work, feelings of elevated mood and increased behavioral activation are typically 
observed at low doses of alcohol, and are accompanied by reduced amplitude, overall 
desynchronization in the EEG.  In contrast, feelings of depression and decreased 
behavioral activation are typically observed at higher doses, and are associated with 
increased amplitude, overall synchronization, in the EEG.  Other research suggests that 
these differing effects may be distributed over the course of an episode of intoxication 
and that the euphoriant and stimulant effects are most prominent at low and rising 
blood-alcohol levels (BALs), whereas depressant and sedative effects are most 
pronounced at peak and descending BALs (see Lang, Patrick, & Stritzke, 1999 for 
review).  Lukas, Mendelson, Benedikt, and Jones (1986) studied changes in EEG and 
mood during the course of intoxication and found that alcohol produced feelings of 
euphoria primarily in the first hour of the experiment. This relationship between EEG 
and mood was found at a moderate dose of alcohol (0.70 g/kg), but not at a low dose 
(0.35 g/kg), suggesting that the euphoriant effects are not linked exclusively to low 
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doses.  Interestingly, participants in the low and moderate dose conditions of this study 
had comparable BALs during the period in which most feelings of euphoria were 
reported.  However, blood-alcohol level increased faster for the moderate dose group, 
suggesting that the rate of increase in intoxication may be more significantly related to 
the emotional consequences of drinking than the absolute level of intoxication (Newlin & 
Thomson, 1990). 

Despite some support for the biphasic emotional effects of alcohol intoxication, 
much of the psychophysiological research with alcohol has emphasized the depressant, 
sedative of intoxication.  This may be due in part to the reliance on heart rate (HR) and 
skin conductance response (SCR) to gather information about ongoing emotional 
processes.  Although these techniques are sensitive to changes in arousal, they do not 
adequately represent changes in emotional valence (Dawson, Schell, & Filion, 1990; 
Dawson, Schnell, & Bohmelt, 1999; Papillo & Shapiro, 1990). 

In contrast, research that takes advantage of the observed sensitivity of affective 
modulation of the eye-blink startle response (STR) by ongoing emotional state can 
capture information about emotional valence.  Research has demonstrated that when a 
brief probe, such as a sudden noise, is introduced, the magnitude and latency of the 
STR varies monotonically with the pleasantness or unpleasantness of the ongoing 
affective state (Lang et al., 1990).  Probes elicit larger, faster blinks in the presence of 
unpleasant stimuli, and smaller, slower blinks in the presence of pleasant stimuli.  The 
STR is well suited to research with the multidimensional model of emotions because 
startle amplitude covaries with emotional valence and is modulated by arousal.  
Specifically, as unpleasant stimuli are rated higher in arousal and are accompanied by 
greater sympathetic activation, startle potentiation is intensified.  As arousal increases 
for pleasant stimuli, greater startle reflex attenuation or inhibition is prompted (Cuthbert 
et al., 1996).   

The neural pathways involved in the potentiation of the STR have been mapped 
via brain lesion studies, thereby providing clues about mechanisms by which alcohol 
might affect similar emotion-relevant reactions in humans (for a review, see Davis, 
1986). Attenuation of startle response under conditions of pleasant stimulation has also 
been reliably observed, although it has been studied less extensively and its basis is 
less clearly understood.  Lang et al. (1990) theorized that this effect occurs due to 
synergistic response matching or antagonistic response mismatching of the valence of 
the stimuli with the ongoing affective state.  Because affect-modulated STR is a robust 
phenomenon across a wide array of stimulus-processing tasks, it has the potential to be 
a particularly useful tool in the examination of alcohol-induced changes in emotional 
response. 

Research using the STR to aversive acoustic probes has supported models for 
the relatively nonspecific, indirect effects of alcohol on emotional processes. Stritzke et 
al. (1995) manipulated positive and negative affect by presenting emotional images 
from a normed slide set (Lang, Bradley, Cuthbert, & Patrick, 1993).  Participants 
received either a beverage containing a moderate dose of alcohol or a beverage 
containing no alcohol prior to viewing a series of pleasant, neutral, and unpleasant 
images.  Eye blink reactions to the probe were used to index the valence of the 
emotional response produced by the slides. Recording of corrugator (“frown”) 
electromyogram (EMG) also assessed changes in emotional valence, and SCR was 
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included as a specific index of arousal.  In addition, heart rate responses were recorded 
during the images. The results of this study indicated that alcohol diminished the overall 
magnitude of STR regardless of the valence of the foreground images. However, the 
normal emotional modulation of startle remained intact in the alcohol condition.  
Although diminished, an analogous valence effect was also found for corrugator EMG. 

Patrick and colleagues (1996) conducted a similar study on the affective 
modulation of the STR that used the anxiolytic drug diazepam.  In contrast to the effects 
of alcohol, observed by Stritzke et al. (1995), diazepam did not dampen the general 
startle reactivity.  Rather, it produced a dose-related reduction in startle potentiation that 
was consistent with a selective, anxiolytic effect of diminished response to aversive 
stimuli.  Taken together these studies suggest that, although affective modulation of 
STR is a sensitive measure of drug effects on emotion, a moderate dose of alcohol did 
not produce a specific dampening of STR that accompanied exposure to aversive 
stimuli.  Thus, the results of the research by Stritzke and colleagues (1995) run contrary 
to the predictions of the stress-response dampening model, which holds that alcohol 
should selectively reduce reactions to aversive images.  Instead, they revealed a 
nonspecific suppressant effect of alcohol on overall STR and SCR, suggesting that the 
response dampening effects of alcohol occur across a wide range of valence.  The 
investigators, the researchers also noted an initial deceleration in HR, generally 
regarded as an indicator of an overall orienting response, following the onset of the 
images.  Although somewhat greater in intoxicated individuals, this response was 
observed in all participants, indicating that all had attended to the images.  However, 
intoxicated participants failed to show normal secondary acceleration of heart rate later 
in the slide presentation, a result that suggests an interference with other cognitive 
processes that are thought to influence response to emotional stimuli. 

This hypothesis was explored in subsequent research (Curtin, Patrick, Lang, 
Cacciopo, & Birnbauer, 2001; Curtin, Lang, Patrick, & Stritzke, 1998) in which 
participants were exposed to a stressful situation (the potential for electrical shock) 
along with competing stimuli that were manipulated to tax the cognitive capacity of the 
intoxicated individuals. In both studies, sober and moderately intoxicated participants 
were presented with cues that indicated either that an electric shock could be delivered 
(threat), or that a shock would not be delivered (safety). In some conditions, participants 
were also shown either competing pleasant images (Curtin, et al., 1998) or subjected to 
other concurrent tasks designed to demand cognitive processing (Curtin et al., 2001).  
Startle probes were administered at unpredictable times during the threat and safety 
intervals, such that some of the probes occurred during threat intervals that included the 
presentation of stimuli associated with these competing processes, whereas others did 
not. The results of these studies demonstrated both the expected increase in STR 
magnitude during the threat condition and the nonspecific attenuation of startle for 
participants who had received alcohol.  STR was also significantly potentiated for all the 
participants during the threat-only condition.  Importantly, however, for those (and only 
those) participants who were both intoxicated and exposed to stimuli associated with 
competing processes there was a significant reduction in affective responding as 
indexed by STR.  The researchers reasoned that this combination of conditions placed 
the highest cognitive demands on the participants, and that alcohol’s apparent anxiolytic 
effects may be attributed to its reduction of arousal and its impairment of the capacity 
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for complex cognitive processes.  Consequently, any stress-response dampening 
effects of alcohol may be limited to such cognitively complex contexts. 

These results are consistent with several contemporary models for the emotional 
consequences of intoxication that propose a relationship, mediated by alcohol-induced 
cognitive impairment, between alcohol intoxication and at least negative emotional 
response (Lang, et al., 1999; Steele & Josephs, 1998, 1990; Sayette, 1993a).  These 
models assert that alcohol acts on emotion in a “top-down” manner by affecting cortical 
information processing systems that in turn influence subcortical motivation systems, 
thereby rendering alcohol’s effects on the emotions nonspecific and context-dependent.    

Although previous research (e.g. Curtin et al., 1998; Curtin et al., 2001; Stritzke 
et al., 1995) indicated that a moderate dose of alcohol suppressed overall emotional 
responding without blocking emotional modulation of STR, it did not address whether 
this effect might vary as a function of alcohol dose.  Research by Patrick and colleagues 
(1996) demonstrated that the anxiolytic effect of diazapem did vary by dose.  Further, 
research using rats has shown that the general effects of alcohol on emotional 
responding, as indexed by STR, vary by blood alcohol level (BAL) (Pohorecky, Cagan, 
Brick, & Jaffe, 1976).  Accordingly, the present study used a low, moderate, and high 
dose of alcohol to examine the role that this factor might play in the impact of alcohol on 
emotional reactivity.  In addition, it included both negatively and positively valenced 
images to allow for the exploration differential effects of alcohol on positive and negative 
emotional response across these different doses. 

Although the suppression of overall STR magnitude observed in earlier work may 
reflect alcohol’s impairment of higher cognitive functioning, as proposed by the “top-
down” models, it may also result from a general inhibitory effect exerted at some other 
level of the nervous system.  Research indicates that alcohol generally enhances 
inhibitory neurotransmission and retards excitatory neurotransmission (Fromme & 
D’Amico, 1999), disrupts cerebellar functioning, and suppresses spinal reflexes (Little, 
1999).  In order to better specify the mechanism by which alcohol impacts the emotional 
modulation of the startle reflex, the present study incorporated an additional reflex that 
is triggered by an acoustic startle probe.  The postauricular reflex (PAR) of the external 
ear involves a neural pathway that differs from that of the STR.  Although the inclusion 
of this additional measurement did not allow for the precise localization of alcohol’s 
effects on the emotions, it could index whether the general decrease in the arousal of 
emotions, reflected in the reduction in reflex magnitude by alcohol was produced by the 
drug’s broad effect on activity in motor-output components of the nervous system, or 
represented a central, brainstem reticular, effect possibly tied to concomitant changes in 
functions such as alertness, vigilance, and attentiveness.  

Animal studies have shown that a simple neural circuit, involving just three 
synapses, mediates the eye blink reflex that is produced by an acoustic startle probe: 
auditory nerve – cochlear root neurons – nucleus reticularis pontis caudalis (nRPC) – 
dorsolateral facial nuclei (Davis, 1989, 1996; Hackley, Woldorff, & Hillyard, 1987).  The 
PAR, which in humans involves flexion of the vestigial “ear flap” muscle located behind 
the pinna (the main cartilaginous portion of the external ear), is mediated by a simple tri-
synaptic circuit: auditory nerve – ventral cochlear nucleus – paraleminscal zone – 
medial facial nucleus (Cassela & Davis, 1986; Hackley et al., 1987; Sollers, J. J., & 
Hackley, S. A., 1997).  If alcohol’s suppressant effect on emotional response is 
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mediated wholly or in part by its effects on the nRPC, then alcohol should have less of 
an impact on the on the magnitude of the PAR than on the magnitude of the STR.  In 
contrast, if alcohol’s suppressant effect on emotional response is mediated wholly or in 
part by its effects on motor output systems, then alcohol should have a comparable 
impact on the magnitude of both the PAR and STR. 
Hypotheses and Predictions  

The first hypothesis concerned the relationship between alcohol and the arousal 
dimension of emotional responding.  Previous research (Stritzke, et al., 1995) 
demonstrated that a moderate dose of alcohol decreased magnitude of the STR and 
decreased skin conductance across the range of emotional responding (i.e. during 
pleasant, neutral, and unpleasant images), a finding that is consistent with a decrease 
in overall arousal.  This effect was expected to vary as a function of alcohol 
concentration, and higher BAL was predicted to be associated with decreased 
magnitude of the STR in the present study. 

The second hypothesis concerned the relationship between alcohol and the 
valence dimension of emotional responding.  Previous research demonstrates that the 
monotonic relationship between image type and magnitude of startle response 
(pleasant < unpleasant) remained intact among both participants who consumed a 
moderate dose of alcohol and those who did not (Stritzke et al., 1995).  Thus, the 
primary prediction of the second hypothesis was that this finding would be replicated in 
the present study, such that the monotonic relationship between image valence and the 
magnitude of STR should occur not only among participants who consumed no alcohol, 
but also among those given alcohol. 

Recalling that the overall magnitude of emotional responding is thought to reflect 
an interaction between the arousal and valence dimensions of emotional responding 
(Cuthbert, et al., 1996), additional predictions were made for the second hypothesis.  
Specifically, as arousal decreased, the interaction of arousal and valence was expected 
to weaken, and the overall distinctiveness of emotional responding to either pleasant or 
unpleasant images was expected to decrease.  This led to the secondary prediction of 
hypothesis two, namely that, at higher BALs, when arousal has been decreased, the 
absolute difference between magnitude of STR to the pleasant images and the 
unpleasant images would be reduced.  Thus, a decrease in the distinctiveness of 
emotional responding to pleasant and unpleasant images was predicted in only for 
participants in the highest BAL group.  

The potential decrease in arousal and attenuation of overall emotional 
responding hypothesized above may result from alcohol’s effects on either the elements 
of the subcortical areas of the nervous system that are thought to mediate the 
production of emotions, or on the motor output elements of the nervous system that are 
responsible for the production of the psychophysiological phenomena associated with 
emotional responding.  Thus, a comparison of two different components of startle 
reaction to acoustic probes (i.e. the STR and the PAR) was included to allowed for a 
more thorough evaluation of the functional location of alcohol’s effects on emotional 
responding.  This portion of present study was exploratory in nature and thus, the 
hypotheses, predictions, and interpretations made about distinctions in the activity of the 
STR and PAR were somewhat speculative. 
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In any event, the tentative third hypothesis of the present study concerned the 
functional location of alcohol’s effects on the arousal component of emotional 
responding.  If alcohol’s effects on arousal occur primarily in the peripheral nervous 
system, then the effects of alcohol concentration on the PAR should mirror the effects of 
alcohol concentration on the STR.  Thus, the prediction of the third hypothesis was that 
increased BAL would be associated with decreased magnitude of the PAR.  
Alternatively, if alcohol’s effects on arousal occur primarily in central nervous system 
areas, then the suppressant effect of alcohol on the PAR should be minimal in relation 
to its effects on the STR.  

The fourth hypothesis of the present study concerned the functional location of 
alcohol’s effects on the valence dimensions of emotional responding.  If alcohol’s effects 
on valence occur primarily in the subcortical regions of the central nervous system, then 
the effects of image valence on the PAR and the effects of image valence on STR 
should differ as a function of BAL.  This leads to the prediction that as dose increases 
the absolute difference between the magnitude of the eye-blink component of startle 
response to the pleasant images and the unpleasant images across the beverage 
condition should decrease, but the absolute difference between the magnitude of the 
PAR component of the startle response to pleasant images and unpleasant images 
across the beverage conditions should remain unchanged. 
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METHOD 
 
Participants 

The present study included 101 participants (48 female) from the Florida State 
University undergraduate population who were recruited from introductory psychology 
classes and through posters placed around the university campus.  Participants were 
compensated with experimental credits that are part of the course requirement for 
psychology classes or cash ($5/hour).   Potential participants completed a brief 
telephone screening to determine their preliminary eligibility for the study.  All 
participants were over 21 years old and regularly consumed alcohol in quantities 
comparable to those administered in this study. 
 
Apparatus and Materials 

Screening measures 
All potential participants completed a medical screening questionnaire that asked 

about current and past medical and psychiatric conditions and treatments.  Those who 
had any medical or psychological condition, or drug prescription that contraindicated 
alcohol consumption were excluded from the study.  A urine-sample pregnancy test 
(One-Step Dipstick Pregnancy Test, LW Scientific, Tucker, GA) was administered to all 
female participants.  No female participants showed positive results on these tests.   An 
alcohol breath test (Alco-Sensor IV, Intoximeters, St Louis, Missouri) was administered 
to all participants, confirming that all had 0.00 BALs prior to the start of the experiment. 

Regarding drinking, a two-pronged assessment of eligibility was undertaken.  
First, participants completed an abbreviated Drinking Behavior Questionnaire (DBQ-A), 
consisting of separate 10-option questions for rating average frequency of drinking 
occasions (ranging from “once a month or less” to “21 or more times a week”) and 
average quantity of alcohol consumption per occasion (ranging from “less than one 
whole drink” to “more than 12 drinks”) over the past year.  One “drink” was defined as 
one 12oz beer, one 5oz glass of wine, or one 1.5oz shot of liquor (straight or in a mixed 
drink).  Participants were excluded if they endorse consuming very high levels of 
average alcohol consumption, defined as more than 35 drinks per week for men and 
more than 28 drinks per week for women.   

Next, participants also completed the Michigan Alcoholism Screening Test – 
Short (SMAST: Selzer, et al., 1975), a questionnaire consisting of thirteen dichotomous 
items that refer to alcohol-related concerns and problems.  Cronbach’s alpha for this 
measure is .76 in a non-clinical sample.  Potential participants were excluded from the 
study if they endorsed more than two items, a pattern of response that is associated 
with possible alcohol-related problems. 

Initial measures 
Participants completed a battery of state and trait self-report measures that were 

included in this experiment to allow for post-hoc analyses of individual differences.  All 
questionnaires were administered with a computerized assessment program (CIDA: 
Curtin, 1999) on a 21-inch high-resolution video monitor.  Participants used a keyboard 
to select responses. 

Participants completed an expanded version of the Drinking Behavior 
Questionnaire (DBQ) that once again assessed the average frequency of alcohol 
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consumption in the past year. This questionnaire also included a 10-option question for 
the frequency of being drunk (ranging from “less than once a month (including never)” to 
“more than seven times a week”).  The DBQ also included a 10-option question for the 
number of drinks it usually takes to get drunk (ranging from “I have never been drunk” to 
“more than that 12 drinks”).  Again, one “drink” was defined as one 12-oz beer, one 5-oz 
glass of wine, or one 1.5-oz shot of liquor (straight or in a mixer).   

Participants then completed the Drinking Motives Questionnaire (DM: Cooper, 
Russell Skinner, & Windle, 1992).  This questionnaire assesses three potential 
motivations for drinking: drinking to enhance positive feelings, drinking to cope with 
negative feelings, and drinking to socialize with others.  This instrument is composed of 
fifteen items, five for each motivation, that are rated on a four-point scale.  Cronbach’s 
alphas in a non-clinical sample have been reported as 0.85 for enhancement, 0.81 for 
coping, and 0.77 for socializing.  Participants also completed the Alcohol Expectations 
Questionnaire (AEQ: Rather, Goldman, Roehrich, & Brannick, 1992).  This 
questionnaire assesses four expectations about alcohol use: positive emotional state, 
negative emotional state, arousal, and sedation 

Participant then completed adapted forms of the SMAST that ask them to report 
on drinking-related concerns and problems among their parents (FMAST, MMAST: 
Crews & Sher, 1992).  These assessments are similar in format to the SMAST.  Finally, 
participants completed the Young Adult Alcohol Problems Screening Test (YAAPST: 
Hurlbut & Sher, 1992), a 27-item instrument designed to detect alcohol problems among 
college students.  The YAAPST assesses the incidence of drinking-related problems 
over lifetime, and the incidence and severity of alcohol-related problems over the past 
year.  Scales for incidence of problems are computed by summing the number of item 
responses that endorse the occurrence of a problem over either time period.  A scale for 
the severity of problems in the last year is computed by summing the total number of 
times that each the various problems have occurred over the past year  (responses for 
each item range from  ‘two time’ to ’40 or more times’).  Good internal consistency and 
test-retest reliability among samples of college students are reported for this instrument. 

Physiological Measures 
EMG (eye-blink, PAR) recordings were made with pairs of Ag/AgCl electrodes 

filled with electrode gel and positioned in accordance with published standards (Fridlund 
& Cacioppo, 1986).  The eye blink component of the startle reflex was measured with 
electrodes placed beneath the left eye.  Corrugator and zygomatic activity was recorded 
with electrodes placed above the left eye and in the middle of the left cheek, 
respectively.  The PAR component of the startle response was recorded by pairs of 
electrodes placed on the tendon for the m. retrahens auriculum (behind each ear).  The 
location for each pair of electrodes was gently cleaned with abrasive cream until the 
measured impedance of the skin is below 5 Kohms. 

Stimulus presentation and data acquisition equipment 
Programs written for DMDX (Forster & Forster, 1999) presented images on a 21-

inch high-resolution video monitor placed approximately 90 cm in front of the participant 
and presented acoustic startle probes through a set of ear canal speakers (ER4 
microPro, Etymotic Research, Elk Grove Village, Il). 

NeuroScan Scan 4.1 software controlling SynAmps amplifiers (Neuroscan Labs, 
Sterling, VA) were used for acquisition of EMG data.  Data were digitized by the 
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SynAmps and NeuroScan software at 2000 samples/second.  A low pass filter was set 
for 500Hz, a high pass filter was set for 5Hz, and a notch filter set at 60Hz.  All channels 
were set for DC mode.  Eye blink and PAR data were reduced off-line using NeuroScan 
software.  STR data were scored for base-to-peak amplitude in arbitrary analog to 
digital (A/D) units and for onset in ms.  PAR data were aggregated within epochs to 
yield average waveforms that were scored for base-to-peak amplitude in arbitrary A/D 
units and onset in ms.  Averaged, rather than single-trial, PAR data were used because 
the PAR was not always readily observable on a single-trial basis.  Amplitude and 
latency data for STR and PAR were logarithmically transformed to normalize 
distributions. 

Beverage manipulation 
Participants were randomly assigned to one of four groups based on a targeted 

BAL: no-BAL (target: 0.00), low BAL (target: 0.04), moderate BAL (target 0.07), and 
high BAL (target: 0.10).  Participants in all but the no-alcohol group were given two 
beverages that consisted of a mixer made of 50% orange juice and 50% cranberry juice 
mixed seven parts to one with 190 proof (95%) ethyl alcohol.  Total beverage volume 
and alcohol dose for the two beverages were determined using a computer program 
(Curtin, 1995) that calculated the alcohol dose required to produce a specific peak BAL 
as function of the participant’s estimated total body water volume, duration of the 
drinking period, time to peak BAL, and alcohol metabolism rate (Watson, 1989)1.  
Participants in the no-BAL group were told that they would not receive any alcohol and 
were given two beverages made of a comparable volume of mixer.  Participants 
consumed each of the two beverages in twenty minutes, for a total drinking period of 40 
minutes.  This was followed by a twenty-minute absorption period, which resulted in a 
peak BAL midway through the post-beverage STR/PAR recording period of the study. 

Stimuli 
In order to assess overall physiologic activity before beverage consumption, 

participants completed a baseline recording session in which they viewed a series of 
seven geometric shapes.  All shapes appeared in solid black, against a solid white 
background. 

During the main recording session that occurred after beverage consumption, 
each participant viewed a series of 36 color images selected from the International 
Affective Picture Set (IAPS: Lang, Greenwald, Bradley, & Hamm, 1993).  The series 
was made up of 12 pleasant, 12 unpleasant, and 12 neutral objects or scenes.  
Pleasant images included erotic scenes featuring nude couples and depictions of 
thrilling activities, such as ski jumping and skydiving.  Unpleasant images included 
threats, such as gun and knives pointed at the viewer, depictions of assaults directed 
towards another figure in the picture, and images of mutilated humans.  Neutral images 
included household objects, including baskets and mushroom, and faces with neutral 
expressions. 

The grouped pleasant and unpleasant images were matched in terms of arousal 
ratings for both men and women, based on self-report data for IAPS norms.  That is, 

                                                           
1
 The computer program uses an estimate of total body water that is made using separate regression 

equations for men and women that include height, weight, and age.  The program assumes 0.015 
g/100ml/h as the average metabolism rate for all participants and assumes that participants reached their 
peak BAL at 0.5 hours after cessation of drinking. 
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both groups were equally more arousing than the neutral images.  Both groups were 
also equally distant from the neutral images in terms of valence ratings.  The order of 
presentation was balanced across participants within each beverage group.  For each 
participant, images were presented in three blocks of twelve, each of which contains 
four pleasant, four unpleasant, and four neutral images, ordered randomly within blocks.  
Inter-trial intervals (I) ranged from 11 to 17 seconds.  The order of the blocks was 
manipulated such that, within each given beverage group, each slide occurred equally 
often in each block.  Further, across beverage groups, each slide occurred equally often 
in each block. 

Acoustic startle probes consisting of 50-ms 100db white noise with an 
instantaneous rise time, were presented binaurally to the participants through ear canal 
speakers.  Startle probes occurred during four of the seven images from each group, at 
three or four seconds after the onset of the image.  All participants saw the images and 
heard the startle probes in the same order during the baseline recording. 

Startle probes occurred during eight of the twelve images from each group, at 
three, four, or five seconds after the onset of the image.  The probe occurred for each 
image at the same time for all participants.  The timing of the probes was balanced 
across the valence of the slides (pleasant, unpleasant, neutral), and also across the 
content of the valence groups (pleasant: erotic and non-erotic, unpleasant: threat and 
assault, neutral: objects and faces).  The blocks of images were manipulated such that 
across beverage groups, the probed slides occurred equally often in each block. 
 
Procedure 

Participants were scheduled for experiment sessions in the early evening, and 
were instructed to arrange for a ride or escort home from the testing site.  Participants 
were instructed to abstain from alcohol and drugs for twenty-four hours, and to abstain 
from food for four hours prior to the session.  Upon arriving at the experiment site, 
participants were required to present legal proof of age and sign a consent form.  
Pregnancy tests were administered to all female participants and alcohol breath tests 
were administered to all participants. 

Participants were seated in the testing room, where they completed the self-
report measures, while the experimenter made the BAL group assignment 2 and 
prepared two beverages in another room.  The experimenter ten applied the electrodes 
and the ear canal speakers, and then ran the baseline recording session. 

Following the baseline recording session, the experimenter notified the 
participant of his or her beverage group assignment and presented the first of two 
beverages with the instructions to consume it over the course of twenty minutes.  At the 
end of twenty minutes, the experimenter presented the second beverage.  After the 
twenty-minute absorption period had elapsed, the experimenter administered the 
second alcohol breath test. 

Each participant then viewed the series of 36 IAPS images on a computer 
monitor.  After the participant viewed all of the images, the experimenter administered 
the third alcohol breath test.   

                                                           
2
 BAL group assignment was made randomly, but care was taken to balance gender drinking levels, 

alcohol-related problems, family history of alcohol-related problems, and smoking across groups 
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At the conclusion of the study, participants were debriefed and received research 
participation credits and cash payments for their participation in this study.  They were 
required to stay at the study site until their BAL was at or below 0.02 g/100ml; and were 
released to their rides or escorts home.  Participants were instructed not to drive after 
the experiment, and to abstain from consuming alcohol or drugs for at least four hours 
after the study session. 
 
Main Data Analyses 

The design this experiment allows for the analysis of BAL group (no BAL, low 
BAL, moderate BAL, high BAL) and gender (male vs. female) as a between-subjects 
factor and image valence (pleasant, neutral, unpleasant) as the within-subjects factor.  
Gender was not shown to be a significant moderator in prior studies (Stritzke Patrick, & 
Lang, 1995), but its possible effects were evaluated as a between subjects factor in 
preliminary analyses for the present study.  Huynh-Feldt corrected p-values are 
reported for all effects involving the 3-level image valence to correct for possible 
violations of sphericity.   

Significant effects involving BAL group were decomposed into planned 
orthogonal contrasts (POCs).  These contrasts were POC1: no-alcohol vs. low BAL, 
POC2: no-alcohol and low BAL vs. moderate BAL and high BAL, POC3 moderate BAL 
vs. high BAL.  Significant effects involving image valence were decomposed into 
separate comparisons for negative emotional response: unpleasant images vs. pleasant 
images, and positive emotional response: neutral images vs. pleasant images.  Partial 
η2 are reported for all significant effects to index effect size3. 

The first hypothesis, concerning the relationship between alcohol and arousal, 
was evaluated by examining the effect of BAL group on STR amplitude for all levels of 
Image Valence (i.e. positive, neutral, and negative images).  Here, a significant overall 
effect of BAL group, would indicated that alcohol reduced overall arousal of emotional 
response.  Follow-up planned orthogonal contrasts (POCs) could then reveal whether 
this effect this effect increases across the BAL groups and support the prediction that 
increasing BAL results in decreasing arousal. 

The second hypothesis, concerning the relationship between alcohol and the 
valence dimension of the two-factor model of emotion, was evaluated by examining the 
interaction of BAL group and Image Valence.  Here, an interaction between BAL group 
and Image Valence would suggest that alcohol alters the monotonic relationship 
between Image Valence and magnitude of STR.  Follow-up POCs could then reveal at 
which level of intoxication this effect occurs.  Based on previous research, an alteration 
of this response is predicted for participants in the high BAL group, but not for 
participants in the low and moderate BAL groups. 

The third and fourth hypotheses, concerning the functional location of alcohol’s 
effects on the arousal and valence of emotional responding, were evaluated by 
repeating the analyses described above with the PAR.  Here, evidence of an overall 
reduction in PAR across the BAL groups would suggest that alcohol’s effects on arousal 
are at least partly mediated by its action on motor output systems.  Further, an 
interaction between BAL groups and Image Valence would suggest that alcohol’s 

                                                           
3
 Partial η2

 from ANOVA is equivalent to R
2
 from multiple regression and indicates variance in the 

dependant variable accounted for by variance in the independent variable. 
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effects on the valence component of emotional responding are at least partly mediated 
by its action on subcortical regions of the nervous system. 
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RESULTS 

 
BAL 

BAL was estimated via breath test (Alco-Sensor IV; Intoximeters, Inc) 
immediately preceding and following completion of the slide-viewing procedure and 
peak BAL was recorded as the maximum BAL observed across these two assessments.  
For analysis of alcohol BAL effects, participants were categorized into four BAL groups 
according to their attained peak BAL.  These groups were: No-alcohol (n=25; BAL of 
0.00 g/100ml), low BAL (n=26; peak BAL range: .02 - .05); moderate BAL (n=27; peak 
BAL range: .06 - .08); high BAL (n=23; peak BAL range: .09 - .11). 

Mean values and standard deviations for pre-experiment, post-experiment and 
peak BAL are presented in Table 1.  A BAL Group X Gender ANOVA on peak BAL 
revealed the expected main effect of BAL Condition, F(3,93)= 766.66, p< .001, η2= 
0.96.  No significant main effect or interaction involving Gender was observed.  
Decomposition of the BAL Condition effect into the 3 orthogonal contrasts described 
earlier revealed that all contrasts were significant (all p-values < .001), indicating that 
peak BAL increased ordinally across BAL Conditions. 
 
Measures of Individual Differences 

Mean values and standard deviations for measures of individual differences are 
presented in Table 2 and Table 3.  The BAL groups did not significantly differ on any of 
the measures on individual differences, and the genders did not differ on any measures 
of individual differences, except the DBQ.  There was a main effect for gender on 
quantity of alcohol consumed in drinks consumed during a typical drinking episode, F(1, 
96) = 20.731, p < .001.  The average number of drinks consumed per occasion by men 
was 5, while the average number consumed by women was 3.5 (modal response: “four 
drinks”).  There was also a main effect for gender on quantity of drinks needed to feel 
drunk, F(1, 96) = 30.837, p < .001.  The average number of drinks to feel drunk reported 
by men was 6, while the average number reported by women was 4.  BAL group and 
gender did not interact on any measures of individual differences. 
 
Startle Response 

The STR response was analyzed within a 3-way mixed model ANCOVA with 
BAL Group, Gender, and Image Valence as independent variables, and pre-beverage 
baseline startle response magnitude as a covariate4.  A significant effect of the pre-
beverage STR response covariate was observed, F(1,99)= 184.52, p< .001, such that 
pre-beverage response during the baseline assessment positively related to post-
beverage response during the slide viewing paradigm (r= 0.81). 

As expected, a significant effect of Image Valence was observed, F(2,92)= 25.37, 
p< .001, η2= 0.21.  Comparisons revealed that that startle response was significantly 
greater during unpleasant images than during neutral images [Negative response 

                                                           
4
 Image order was included as a between subject variable in initial analyses.  However, no significant 

main effects or interactions involving this variable were observed.  Reported analyses are therefore 
collapsed across image orders. 
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comparison; t(100)= 4.59, p< .001] and significantly smaller during pleasant images 
than during unpleasant images [Positive response comparison; t(100)= 2.56, p< .01].  

A Gender X Image Valence interaction was observed, F(2,186)= 5.67, p< .004, 
η2= 0.06.  Simple effect analyses for Image Valence within each Gender were used to 
follow-up of this interaction.  These revealed significant Image Valence simple effects 
that differed in effect size across males [F(2,104)= 8.83, p< .001, η2= 0.15] and females 
[F(2,94)= 14.75, p< .001, η2= 0.24].  No main effect or other interactions involving Sex 
were significant. 

A significant main effect of BAL Group was observed, F(3,92)= 12.49, p < .001, 
η2= 0.29 (see figure 1).  To further examine this Beverage Group main effect, it was 
decomposed into the planned orthogonal contrasts.  The POC1 contrast (no-alcohol vs. 
low BAL) was significant, F(1,93)= 5.41, p< .05,  η2= 0.05, such that STR magnitude 
was smaller for participants in the low BAL condition than participants in the  no-alcohol 
condition.  The POC2 contrast (no-alcohol/low BAL vs. moderate/high BAL) was also 
significant, F(1,93)= 31.94, p< .001, η2= 0.24, such that startle magnitude was 
significantly smaller for participants in the moderate and high BAL Groups than for 
participants in the no-alcohol and low BAL Groups.  The POC3 contrast (moderate vs. 
high BAL) for startle magnitude was not significant. 

A significant BAL Group X Image Valence interaction was observed (see Figure 
1), F(6,186)= 2.85, p= .011, η2= 0.08.  Simple effects tests for Image Valence within 
each BAL Group were used to follow-up this interaction.  These revealed a significant 
Image Valence simple effect among no-alcohol [F(2,48)= 9.37, p= .001, η2= 0.28] and 
low BAL conditions [F(2,50)= 10.77, p= .001, η2= 0.30], but not moderate and high BAL 
conditions (η2= 0.08 and 0.11, respectively), suggesting a moderate dose threshold for 
the effect of alcohol on emotional response.   

Similar results were found when BAL Condition was decomposed into orthogonal 
contrasts.  The POC2 X Image Valence interaction was significant, F(1,184)= 6.94, p= 
.009, η2= 0.06, suggesting that the Image Valence effect was consistently observed 
among participants in the no-alcohol and low BAL conditions (η2= 0.28), but not among 
participants in the moderate and high BAL conditions (η2= 0.08).  In contrast, neither 
POC1 or POC3 significantly interacted with Image Valence, indicating that the 
significant differences in the magnitude of the Image Valence effect were not observed 
between either participants in the no-alcohol and low-BAL groups (POC1) or between 
participants in the moderate-BAL and high-BAL groups (POC3). 

To further examine the specificity of these BAL effects on type of emotional 
response, separate analyses of the BAL Group orthogonal contrasts were conducted on 
the Negative (unpleasant vs. neutral) and Positive (pleasant vs. neutral) emotional 
response comparisons within Image Valence.  The POC2 X Negative response 
interaction was significant, F(1,97)= 4.50, p= .037, η2= 0.04.  Follow-up of this 
interaction revealed that the negative emotional response comparison was significant 
among the no-alcohol and low BAL Groups, t(50)= 2.97, p= .005, but not among the 
moderate and high BAL conditions, t(49)= 0.43, p= .671.  POC1 and POC3 did not 
significantly interact with the Negative response comparison indicating the negative 
emotional response did not change across these other two BAL Group orthogonal 
contrasts. 
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In contrast to these results for negative emotional response, the POC2 X Positive 
response interaction was not significant and the Positive emotional response 
comparison was significant for both the no-alcohol and low BAL Groups, t(50)= 4.43, p 
< .001, and moderate and high BAL Groups, t(49)= 2.09, p< .05.  Consistent with results 
for Negative emotional response, POC1 and POC3 did not significantly interact with the 
Positive emotional response comparison. 
 
PAR Response 

The PAR responses for left and right ears were analyzed within 3-way mixed 
model ANCOVAs with BAL Condition, Gender, and Image Valence as independent 
variables, and respective pre-beverage baseline PAR response magnitudes as 
covariates5.  Significant effects of the pre-beverage PAR response covariates were 
observed for the right ear, F(1,99)= 99.23, p< .001 and for the left ear F(1,99)= 157.75, 
p< .001 such that pre-beverage PAR responses during the baseline assessment 
positively related to post-beverage PAR response during the slide viewing paradigm. 

The effect of Image Valence on PAR was not significant for the right ear.  A 
Gender X Image Valence interaction was observed for the right PAR, F(2,186)= 3.32, 
p< .05.  Simple effect analyses for Image Valence within each Gender were used to 
follow-up of this interaction.  These revealed significant interactions between Image 
Valence and pre-beverage PAR that differed in effect size across males, F(2,104)= 
7.26, p< .01, and females, F(2,94)= 0.677, p> .05.  No main effect or other interactions 
involving Sex were significant. 

No significant main effect of BAL Group was observed for either the right or the 
left PAR.  BAL Group did not interact significantly with Image Valence for either the right 
or the left PAR. 
 

                                                           
5
 Image order was included as a between subject variable in initial analyses.  However, no significant 

main effects or interactions involving this variable were observed.  Reported analyses are therefore 
collapsed across image orders. 
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DISCUSSION 
 

Following from previous research (e.g. Stritzke et al., 1995), the present study 
examined the emotional consequences of drinking by using affective modulation of 
STR, a psychophysiological technique that is sensitive to both the arousal and valence 
dimensions of emotional responding.  The present study also used four different levels 
of alcohol intoxication (i.e. BAL) were used, to allow for the evaluation of the potential 
effects of increasing concentrations of alcohol on the valence and arousal of emotional 
responding, and incorporated the concurrent measurement of the PAR, to help 
determine functional location of alcohol’s suppression of the STR. 

An effect for BAL on the overall magnitude of the STR response was observed 
across the four levels of BAL.  Follow-up analyses indicated that overall STR response 
was reduced among members of the low BAL group, as compared to members of the 
no-alcohol control group, and significantly reduced among members of the moderate 
and high BAL groups, as compared to members of the no-alcohol control and low BAL 
groups.  However, STR response was not significantly reduced in the high BAL groups, 
as compared to the moderate BAL group.  This suggests that increasing BAL levels are 
associated with decreasing STR response, up to a moderate level of intoxication. 

An interaction between BAL and valence of the images was observed.  Follow-up 
analyses indicated that a normal pattern of affect modulation of STR was observed 
among participants in the no-alcohol control group and the low BAL group (i.e. STR 
response was decreased during viewing of positive images and increased during 
viewing of negative images, relative to the response during viewing of neutral images).  
However, this pattern was not observed among participants in the moderate and high 
BAL groups.  Further analyses indicated that a negative emotional response (i.e. 
increase in STR during viewing of unpleasant images, relative to STR during viewing of 
neutral images) occurred among participants in both the no-alcohol control and low BAL 
groups.  In contrast, a significant negative emotional response did not occur among 
participants in the moderate and high BAL groups.  Similarly, a positive emotional 
response (i.e. decrease in STR during viewing of pleasant images relative to STR 
during viewing of neutral images) occurred among members of the no alcohol control 
and low BAL groups, but not among members of the moderate and high BAL groups.  
This suggests a possible interaction between the arousal and valence components of 
emotional responding, such that at moderate and high levels of intoxication, when 
overall STR response is decreased, the distinctiveness of the response to pleasant 
images and unpleasant images in reduced to insignificance.   

The present study included compared STR and PAR, two different components 
of the overall startle-reflex, in order to evaluate the functional location of alcohol’s 
effects on emotional responding.  If alcohol’s effects on arousal occurred primarily in 
motor-output components of the nervous system, then the magnitude of PAR, like the 
magnitude of STR, should be smaller with increasing concentrations of alcohol.  
Alternatively, if alcohol’s effects on arousal occur primarily in subcortical areas of the 
nervous system areas, then the decrease in the magnitude of the PAR across 
increasing concentrations of alcohol should be minimal in comparison to the decrease in 
the magnitude of the eye-blink component of the startle reflex.  Although the magnitude 
of STR decreased with higher concentrations of alcohol, the magnitude of the PAR 
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remained unchanged, providing suggesting that alcohol’s suppressant effect on arousal 
is likely due to its activity in subcortical, rather than motor-output regions of the nervous 
system. 

Overall, the findings of this study suggest a possible threshold for the effects of 
alcohol on emotional responding.  At low levels of intoxication, alcohol exerts a general 
suppressant effect on the arousal of emotional responding, rather than a specific effect 
on the valence of emotional responding.  This result is consistent with emerging models 
for the emotional consequences of alcohol consumption that emphasize mediating 
variables, such as alcohol-induced cognitive impairment, in the relationship between 
alcohol intoxication and emotional responding (Lang, et al., 1999; Steele & Josephs, 
1998, 1990; Sayette, 1993a).  However, at moderate and high level of intoxication, 
alcohol has a more direct effect on the valence component of emotional responding, a 
result that is more consistent with earlier models that emphasize alcohol’s relatively 
direct stress response dampening effects.  (see Cappell & Greeley, 1987; Greeley & 
Oei, 1999; Pohorecky, 1991; Sher, 1987, for reviews) 

Some research has suggested that feeling of stimulation and euphoria occur with 
low doses of alcohol or early in the drinking period and that feelings of sedation and 
dysphoria occur at higher doses of alcohol or later in the drinking period (for review see 
Little, 1999).  The results of the present study suggest that low levels of intoxication do 
not significantly alter the valence component of emotional responding, but moderate 
and high levels of intoxication significantly reduce the magnitude of both positive and 
negative emotional responding.  One possible explanation for this inconsistency is that 
specific effects on the valence of emotional responding may occur as a function of 
timing within the drinking episode.  During debriefing, some participants reported feeling 
stimulated (or “buzzed”) after consuming alcohol, but they indicated that this feeling 
occurred during and immediately after alcohol consumption.  Data on the affective 
modulation of STR was gathered near peak BAL, approximately 20 minutes after the 
end of beverage consumption.  It is possible that by this time, alcohol’s transient effects 
on the valence component of emotional responding had passed, and its effects on the 
arousal component of emotional responding had become more prominent.  This 
possibility is consistent with Newlin and Thomson’s (1990) suggestion that the rate of 
change in intoxication may be more directly related to the emotional consequences of 
drinking than the absolute level of intoxication.  Future research with the alcohol and the 
affective modulation of startle could explore this possibility by using a between subjects 
design to contrast differences in emotional responding from time points early in the 
drinking period, when BAL is increasing rapidly, and time point later in the drinking 
period, when BAL has peaked or has started to decline.  

Another possible explanation for this inconsistency is that specific effects of 
alcohol on the valence of emotional responding may not occur in conditions that involve 
direct manipulations of affective state.  Studies that have found effects for alcohol on the 
valence of emotions, have typically looked at changes in overall emotional state (e.g. 
changes in self-reported mood or changes in patterns of EEG frequencies associated 
with changes in mood).  In contrast, studies that have not found these effect (including 
the present study) have look at the changes in responding to direct manipulations of 
valence (e.g. STR during presentation of IAPS images).  Thus, the inconsistency in 
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findings may reflect a basic distinction between emotional state and emotional 
response. 

It should be noted that some studies using STR during IAPS images have found 
specific effects for alcohol on the valence of emotional responding, including stress-
response dampening effects, at lower level of intoxication (e.g. Curtin, Lang, Patrick, & 
Stritzke, 1998; Curtin et al., 2001).  However, these studies featured competing 
cognitive demands, and it is reasoned that impairment of the processes that handle 
these demands, mediated alcohol’s effects on emotional responding.   In contrast, the 
present study did not featured competing cognitive demands, and it might be expected 
that the participants who consumed alcohol and those who did not, were equally able to 
accomplish the basic task (i.e. attend to the images on the screen), and thus no 
differential effect of alcohol on the valence of emotional responding occurred. 
 
Potential Limitations  

Interpretation of the functional location of alcohol’s effects on emotional response 
is limited by the lack of significant effect for either level of intoxication or valence of 
images on the magnitude of the PAR.  These results could indicate a real distinction 
between alcohol’s effects on the neural circuits that mediate STR and those that 
mediate PAR, or they could indicate a lack of sensitivity in the measurements made of 
PAR in this study. 
 
Concluding comments 

The results of the present study replicate and extend previous research on the 
emotional consequences of alcohol consumption by suggesting that alcohol exerts a 
general suppressant effect on the arousal dimension of emotional responding that 
increases with level of intoxication.  In addition, the results of the present study suggest 
that low levels of alcohol intoxication do not exert a specific effect on the valence 
dimension of emotional responding, but that moderate and high levels of intoxication 
influence the valence component of emotional responding, such that the overall 
distinctiveness response to pleasant and unpleasant stimuli is decreased.   

The contrast between alcohol’s effects on STR response and its lack of effect on 
PAR suggest that alcohol’s influence on the arousal and valence components of 
emotional responding may be instantiated in subcortical, rather than motor-output areas 
of the nervous system.  However, at the present time there is insufficient evidence for a 
firm conclusion about this point. 
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APPENDIX A: TABLES 
 
Table 1 
BAL at Pre- and Post-experiment and Peak BAL 

 BAL 

 Pre-experiment Post-experiment Peak 

BAL Group Male Female Male Female Male Female 

Control 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00) 
0.00 

(0.00) 

Low 
0.04 

(0.01) 
0.04 

(0.01) 
0.04 

(0.01) 
0.04 

(0.01) 
0.04 

(0.01) 
0.04 

(0.01) 

Moderate 
0.07 

(0.01) 
0.07 

(0.01) 
0.06 

(0.01) 
0.06 

(0.01) 
0.07 

(0.01) 
0.07 

(0.01) 

High 
0.09 

(0.01) 
0.09 

(0.01) 
0.09 

(0.01) 
0.09 

(0.01) 
0.09 

(0.01) 
0.09 

(0.01) 
Note. Mean (SD) 
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Table 2 
Measures of Individual Differences: Drinking Frequency, Quantity, and Problems 

 BAL Group 

 Control Low Moderate High 

Measure Male Female Male Female Male Female Male Female 

DBQ         

Drinking 
Frequency 

3.18 
(1.25) 

2.50 
(1.24) 

3.08 
(1.08) 

2.61 
(1.71) 

2.75 
(1.14) 

3.29 
(0.61) 

2.79 
(1.19) 

3.00 
(1.23) 

Drinking 
Quantity 

4.73 
(1.42) 

3.08 
(1.08) 

5.83 
(2.04) 

3.69 
(1.75) 

5.00 
(2.63) 

3.50 
(1.02) 

5.00 
(1.92) 

3.78 
(1.48) 

Frequency 
Drunk 

2.09 
(1.76) 

2.25 
(1.71) 

3.17 
(2.21) 

2.46 
(2.10) 

2.83 
(2.55) 

2.79 
(2.19) 

3.93 
(2.30) 

4.11 
(2.15) 

Quantity 
Drunk 

7.09 
(1.04) 

4.42 
(1.51) 

6.58 
(1.51) 

4.69 
(2.21) 

6.17 
(1.64) 

4.43 
(1.70) 

5.57 
(2.07) 

4.22 
(1.09) 

YAAPST         

Lifetime 
Problems 

7.83 
(4.64) 

7.00 
(2.933) 

8.58 
(2.06) 

7.25 
(2.66) 

8.82 
(4.51) 

6.60 
(5.48) 

9.47 
(5.42) 

8.00 
(6.03) 

Past Year 
Problems 

5.83 
(3.13) 

5.18 
(2.960) 

5.83 
(2.72) 

5.13 
(2.75) 

6.55 
(3.88) 

4.90 
(4.23) 

6.80 
(4.30) 

4.43 
(3.27) 

Past Year 
Severity 

26.00 
(16.68) 

20.18 
(16.27) 

26.00 
(14.73)

19.63 
(16.26) 

27.64 
(21.6) 

23.00 
(22.09) 

26.67 
(20.6) 

18.57 
(16.1) 

SMAST         

Problems 
1.17 

(1.03) 
0.55 

(1.21) 
0.50 

(1.67) 
0.75 

(0.88) 
1.18 

(1.17) 
0.67 

(0.71) 
1.64 

(2.59) 
0.43 

(1.13) 

FMAST         

Problems 
1.42 

(0.67) 
1.58 

(1.17) 
1.73 

(1.19) 
1.25 

(0.43) 
1.73 

(1.19) 
1.11 

(0.33) 
2.36 

(2.56) 
2.14 

(2.27) 

MMAST         

Problems 
1.50 

(0.90) 
2.27 

(1.56) 
2.17 

(2.17) 
3.50 

(2.27) 
2.18 

(1.47) 
1.89 

(1.97) 
2.00 

(2.57) 
2.86 

(2.84) 

Note.  Mean (SD).  The p-values for all multivariate ANOVA of these measures, except 
DBQ: Frequency Drunk, Quantity Drunk, were >.05.
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Table 3 
Measures of Individual Differences: Expectations and Motivations for Drinking 

 BAL Group 

 Control Low Moderate High 

Measure Male Female Male Female Male Female Male Female 

AEQ         

Positive 
21.83 
(6.04) 

21.58 
(8.80) 

21.50 
(4.82) 

18.63 
(6.05) 

21.27 
(7.21) 

21.10 
(5.17) 

20.87 
(5.82) 

20.57 
(7.79) 

Negative 
13.83 
(8.26) 

11.42 
(5.92) 

13.17 
(4.47) 

12.25 
(6.25) 

13.27 
(6.15) 

9.30 
(4.42) 

12.00 
(4.33) 

12.71 
(7.68) 

Arousal 
18.75 
(7.15) 

18.33 
(9.86) 

22.25 
(8.28) 

16.75 
(9.69) 

20.73 
(9.85) 

16.00 
(6.61) 

20.87 
(7.19) 

16.71 
(8.12) 

Sedation 
21.58 
(6.61) 

20.58 
(8.27) 

19.08 
(5.23) 

21.7 
(5.06) 

20.64 
(7.59) 

20.30 
(4.50) 

19.67 
(7.72) 

21.43 
(10.10) 

DM         

Enhance 
5.50 

(2.47) 
5.50 

(4.46) 
6.17 

(2.73) 
4.75 

(2.25) 
6.82 

(4.40) 
5.40 

(3.41) 
4.07 

(2.28) 
4.57 

(3.46) 

Coping 
3.08 

(1.62) 
3.08 

(3.39) 
2.92 

(1.78) 
2.38 

(1.40) 
2.00 

(3.00) 
2.40 

(1.84) 
1.47 

(1.55) 
1.57 

(1.27) 

Social 
7.17 

(2.37) 
7.67 

(2.84) 
7.83 

(2.17) 
7.63 

(1.60) 
7.09 

(3.21) 
7.00 

(3.02) 
5.33 

(2.50) 
5.86 

(3.67) 

Note.  Mean(SD).  The p-values for all multivariate ANOVA of these measures were 
>.05. 



 

 

23

 
APPENDIX B: FIGURES 

 
 

 
Figure 1. STR response 
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