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Abstract

BACKGROUND—Negative urgency, defined as impulsive risk-taking during extreme negative 

emotional states, is the most important impulsivity-related trait for alcohol-related problems and 

alcohol dependence. However, how negative urgency imparts risk for alcohol-related problems is 

not yet well understood. Therefore, the goal of the current study was to examine how negative 

urgency relates to separable aspects of the emotional experience and alcohol-seeking behaviors.

METHODS—A total of 34 (19 women) community-dwelling, alcohol-using adults aged 21–32 

(mean age=24.86, SD=3.40, 74.3% Caucasian) completed two counterbalanced intravenous 

alcohol self-administration sessions: one during a neutral mood condition and one during a 

negative mood condition.

RESULTS—Negative urgency was associated with 1) greater mood change following negative 

mood induction (F=4.38, df=15, p=.002, η2=0.87), but was unrelated to changes in craving or 

cortisol release in response to mood induction; 2) greater alcohol craving prior to and after an 

alcohol prime (F=3.27, p=.02, η2=0.86), but only in the negative and not the neutral mood 

condition; and 3) higher peak BrAC (F=2.13, df=42, p=.02, η2=0.48), continuing to increase 

intoxication level over a longer period (F=3.77, df=42, p<.001, η2=0.62), and more alcohol 

seeking (F=21.73, df=22, p<.001, η2=0.94) throughout the negative session. Negative urgency was 

associated with overall lower cortisol release.

CONCLUSIONS—These results highlight the importance of assessing behavioral indicators of 

negative urgency under mood condition, and suggest that negative urgency may amplify alcohol 

self-administration through increased negative emotional reactivity to mood events and increased 

alcohol craving after initial alcohol exposure, leading to maintenance of alcohol related behavior.
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1.0 Introduction

Negative urgency, defined as impulsive risk-taking behavior during extreme negative 

emotional states, is the most important impulsivity-related trait for alcohol-related problems 

and alcohol dependence (Coskunpinar et al., 2013). There is an emerging consensus that 

negative urgency is a transdiagnostic endophenotype for a wide range of clinical disorders, 

most notably alcohol use problems (see a review by Cyders et al., in press and Verdejo-

Garcia et al., 2010). Although evidence suggests negative urgency plays a predictive role in 

problematic alcohol-related behaviors (Coskunpinar et al., 2013; Settles et al., 2010), the 

mechanisms by which negative urgency imparts risk for alcohol-related problems is not yet 

well understood. Although, negative mood influences multiple types of alcohol-related 

behaviors (Cyders et al., in press), it remains unclear how negative urgency might relate to 

these separate aspects of mood, alcohol seeking, and consumption. This lack of 

understanding limits the development of effective treatment and prevention strategies that 

would mitigate negative urgency’s influence on clinical problems; therefore, the goal of the 

current study was to examine potential mood and alcohol-related mechanisms underlying 

negative urgency’s effects on alcohol seeking behaviors.

Research on negative urgency has begun to unravel potential neurocognitive underpinnings 

associated with its increased risk. Although some reports suggest that negative urgency is 

unrelated to the intensity or frequency of self-reported emotion (e.g., Cyders et al., 2009; 

Cyders and Coskunpinar, 2010), others suggest a relationship between negative urgency and 

physiologic correlates of emotional reactivity (e.g., Cyders et al., 2014), which then 

subsequently influence alcohol-seeking (e.g., Carney et al., 2000; Steptoe and Wardle, 

1999). Proposed mechanisms include increased emotional reactivity (e.g., Albein-Urios et 

al., 2013; Cyders et al., 2014), increased attention to and salience of reward cues (e.g., 

Chester et al., in press; Cyders et al., 2014), increased reward circuitry activation (e.g., 

Wilbertz et al., 2014; Xue et al., 2010), and decreased ability to regulate emotional 

experiences (e.g., Hoptman et al., 2014; Muhlert and Lawrence, 2015). However, research 

has yet to directly examine these factors, perhaps in part because of limitations in the ability 

to measure alcohol related behaviors in experimental contexts.

The current study used the Computer-Assisted Alcohol Infusion System (CAIS; Plawecki et 

al., 2013; Zimmerman et al., 2008, 2009) to examine how negative urgency relates to alcohol 

and alcohol-related behaviors. Oral consumption results in a high variability of the time 

course of consequent breath alcohol concentrations (BrACs) across individuals 

(Ramchandani et al., 2009), which in turn confounds experimental interpretation. Therefore, 

the present study used intravenous alcohol self-administration because, compared to oral 

alcohol administration, it allows for safely administering more ecologically valid doses of 

alcohol, better controls and predicts BrAC so that subsequent infusion does not place one 

over a predetermined safety limit while ensuring consistency and accuracy in the application 

of infusion rate and dose, and ensures a consistent time course of brain alcohol exposure per 

alcohol reward across individuals (Gomez et al., 2012). CAIS directly controls the rate of IV 

alcohol administration, based on predictions of a physiologically based pharmacokinetic 

model with parameters tailored to the individual subjects (Plawecki et al., 2007; 
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Ramchandani et al., 1999). We included two behavioral measures of IV alcohol seeking: 

self-administration of freely available alcohol for enjoyment (Free Access, FA) and self-

administration requiring progressive work (PW) assessing motivation for access to 

successive alcohol rewards.

The goals of the current study were to examine how negative urgency relates to the effects of 

both negative mood induction and alcohol exposure on self-reported affect, cortisol, and 

craving. We also sought to determine how negative urgency is related to different alcohol-

related behaviors (craving, ad lib consumption (FA), and work exerted to gain access to 

alcohol reward (PW) (Hobbs et al., 2005)).

We hypothesized that greater negative urgency would be related to: 1) greater mood change 

from negative mood induction (e.g., Albein-Urios et al., 2013; Cyders et al., 2014); 2) 

greater cortisol release to negative mood induction (increased physiologic reactivity in 

Cyders et al., 2014); 3) greater alcohol craving in response to an alcohol prime following 

negative mood induction (e.g., Chester et al., in press; Cyders et al., 2014); 4) greater 

cortisol release to the alcohol prime (e.g., increased physiologic reactivity in Cyders et al., 

2014); 5) higher peak BrAC in the negative mood session (e.g., Coskunpinar et al., 2013; 

Settles et al., 2010); and 6) more work for alcohol rewards in the negative mood session 

(e.g., Carney et al., 2000; Steptoe and Wardle, 1999).

2.0 Materials and Methods

2.1 Participants

Participants were community-dwelling, alcohol-using men and women. Two samples were 

collected as part of a larger study of the effects of negative mood on alcohol self-

administration across men and women (Cyders et al., in press): the FA sample, which was 

able to freely self-administer alcohol up to a maximal BrAC of 150 mg/dL (n=14), and the 

PW sample, which completed progressively longer work sets for alcohol rewards with a 

maximum BrAC of 120 mg/dL (n=20). Inclusion/exclusion criteria for both samples 

included: 21–35 years old, current alcohol users, good medical and mental health, able to 

understand and complete questionnaires in English, no past or present alcohol dependence, 

not currently pregnant or intending to become pregnant, or breastfeeding. The FA sample 

was recruited for social drinking (at least 4 standard drinks per week and at least two binge 

episodes per month- defined as 4 or more drinks at a time for women and 5 or more drinks at 

a time for men; NIH, 2014). The PW sample was recruited for heavier social drinking 

(consuming at least 7 drinks per week and at least one binge episode per week). The 

difference in recent drinking history reflected the reality that the PW paradigm requires 

more motivation (i.e., more effort to gain access to alcohol) than FA. It also reflects our 

experience that heavier drinkers performing the FA paradigm often rapidly reach the 

maximum allowable BrAC: a ceiling effect limiting interpretation. Given that a majority of 

study variables were obtained prior to completing the PW or FA paradigms specific tasks 

and that we employed a within-subject experimental design, the two samples were combined 

for all analyses with the exception of the PW-specific outcome variables.
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2.2 Measures and Materials

2.2.1 The UPPS-P Impulsive Behavior Scale-Revised—(UPPS-P; Lynam et al., 

2006) is a 59 item self-report scale, with responses ranging from 1 (agree strongly) to 4 

(disagree strongly). The UPPS-P is designed to measure five sub-facets of trait impulsivity: 

sensation seeking, lack of planning, lack of perseverance, positive urgency, and negative 

urgency. The present study only used the negative urgency subscale, which had adequate 

reliability (α= 0.86). Items were coded so that higher mean scores represented higher levels 

of negative urgency.

2.2.2 The Affect Grid—(Russell et al., 1989) is a single-item, 2-dimensional scale 

designed to assess current mood along orthogonal axes of pleasure-displeasure and arousal-

sleepiness. It has adequate correlations with other, longer measures of current mood states, 

such as the Mehrabian and Russell (1974) scale (r= 0.77), making it a more practical 

measure of current emotional ambience. In the present study, the pleasure-displeasure axis 

of the affect grid was used as a check for the effectiveness of the mood manipulation, with 

higher values indicating more pleasure.

2.2.3 The Alcohol Use Disorders Identification Test—(AUDIT; Saunders et al., 

1993) is a ten-item scale that assesses hazardous alcohol consumption, abnormal alcohol 

consumption behavior, and alcohol related problems. Data obtained by the AUDIT allows 

for discriminating between hazardous and non-hazardous drinkers and responses show 

concurrent validity with other measures of alcohol use (Saunders et al., 1993). In the current 

study, the AUDIT was used to exclude participants with moderate to severe scores (AUDIT 

≥ 16; Saunders et al., 1993).

2.2.4 Subjective Craving—Subjective experiences were assessed with 4-items taken 

from the Alcohol Urge Questionnaire (Bohn, 1994): “Having a drink now would make 

things seem just perfect”; “I want a drink so bad I can almost taste it”; “Nothing would be 

better than having a drink right now”; and “I crave a drink right now”. These items had 

acceptable internal reliability at each time point (α= 0.93 to 0.96).

2.2.5 Salivary Cortisol Collection—Saliva was collected using the Passive Drool 

method with the Saliva Collection Aid as described in the Salimetrics Saliva Collection 

Handbook (2013). Saliva samples were stored at −20°C and sent to the Salimetrics Lab for 

analysis. Greater cortisol levels indicate greater stress levels (De Kloet et al., 2006). Prior 

literature suggests that, in response to 20 min negative mood induction, 20 min neutral mood 

induction, 500kcalorie breakfast, and acute pain stressors, there is an average salivary 

cortisol increase of approximately 0.12μg/dL, 0.07 μg/dL, 0.08 μg/dL, and 0.10 μg/dL, 

respectively. To return to typical circadian cortisol levels, it takes roughly 15 min for both 

negative and neutral mood induction and 30 min for food consumption and acute pain 

(Cauter et al., 1992; Gadea et al., 2005; Zimmer et al., 2003). Based on a calorie content of 7 

calories per gram of pure ethanol, and participants receiving an average of 2.7mL of ethanol 

in the priming session, we expected a negligible 0.003μg/dL increase in cortisol as a direct 

effect of the calories in the alcohol (Hamilton et al., 1991).
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2.2.6 Life Events Narratives—(Abele, 1990) were used to induce either a negative or 

neutral mood. The negative life events narrative asks respondents to write about an event that 

made them particularly sad or upset in their lives. The neutral life events narrative asks 

respondents to write about their activities on a typical day. Both writing sessions required 

approximately twenty min each. Writing procedures are effective at inducing negative mood 

states (mean r= 0.52; e.g., Westermann et al., 1996). In order to increase the effect of the life 

events narrative, writing was paired with the musical mood induction (see below).

2.2.7 Musical Mood Induction Procedure—(MMIP; Västfjäll, 2002) was used to 

maintain the specified mood state. Initial song lists were taken from Västfjäll (2002). All 

songs were then rated by four trained raters, and songs that were not correctly categorized as 

negative or neutral were removed from the list. Listening to negative songs are associated 

with a more negative subjective mood rating compared to neutral songs (p<0.05; Västfjäll, 

2002). Music was played continuously through over the ear headphones during the writing, 

priming, and alcohol self-administration sessions (songs and order of presentation are shown 

in Cyders et al., in press, Supplemental Table 1).

2.3 Procedure

All study documents and procedures were approved by the Institutional Review Board and 

Human Subjects Office. Participants were recruited through the use of advertisements posted 

in public areas (e.g. bars, liquor stores, etc.), on local college campuses, and on the Internet. 

Participants were provided informed consent and completed a screening session where they 

completed a series of questionnaires and interviews, including study measures listed above, 

to assess subject eligibility and to examine study hypotheses.

A timeline of study-relevant measurements and procedures during the two sessions is shown 

in Figure 1, including screening, writing the life narrative, alcohol prime, reading aloud the 

life narrative, and completion of the alcohol self-administration paradigm. Participants 

completed two counterbalanced IV alcohol self-administration sessions, scheduled 

approximately one week apart: one in which they engaged in a negative mood induction and 

one in which they engaged in a neutral mood induction.

At each session, participants did the following: 1) Participants first provided a BrAC and a 

urine sample for drug and pregnancy screen; any testing positive for marijuana were 

interviewed to ensure they were no longer under the effects of the drug (n=7 such 

participants completed the study). 2) Participants provided a saliva sample and mood rating, 

prior to and after completing the life event narrative, while listening to mood congruent 

music. The written narrative at this stage allowed for evaluation of mood effects on cortisol, 

affect, and craving without being confounded by the effects of alcohol.3) Participants were 

then given a standardized light breakfast (500 kcal), monitored by the hospital staff. Thirty 

minutes after breakfast, a member of the nursing staff inserted a 22 ga. indwelling venous 

catheter within the ante cubital fossa of the participant’s non-dominant arm. 4) Participants 

then provided a saliva sample, mood rating, and craving report prior to and after an alcohol 

prime. Prior to infusion, the subject’s age, height, weight, and gender were entered into the 

CAIS software, which transformed those measurements into the parameters of the 
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physiologically-based pharmacokinetic model, tailoring the model’s estimation of future 

BrAC to the individual (Plawecki et al., 2007; Ramchandani et al., 1999). Participants were 

infused with a 6.0% (v/v) solution of ethanol in half-normal saline. The alcohol reward 

chosen for this study increased BrAC from its current value by 7.5 mg/dL in 2.5 min (a 

linear ascending limb slope of +3mg/dL/min), followed by a linear descent at −1.0 

mg/dL/min until the next alcohol reward delivery began. A 20 min priming interval began 

with two prompted alcohol rewards (the priming exposure) yielding a BrAC of 15mg/dL 

BrAC after 5 min, consistent with ingesting one standard alcoholic drink. Participants were 

then informed by video-screen that no more drinks could be requested for the next 15 min; 

CAIS tracked the descending BrAC for 15 min resulting in a BrAC of approximately 

5mg/dL at 20 min in all participants. Throughout the priming interval, participants continued 

to listen to mood congruent music. At the end of the priming interval, participants read their 

life narrative aloud so as to re-induce the mood condition (Westermann et al., 1996). 6) A 2-

hour voluntary alcohol self-administration phase ensued, using either the FA or the PW 

paradigm. Participants were told they could self-administer either alcohol or water, as much 

or as little as they like, but that the session would still last 2 hours and they would be 

required to stay in the hospital until 5pm regardless of the intoxication level achieved. 

During both FA and PW sessions, the participant saw the message “the bar is temporarily 

closed” for the 2.5 min ascending limb of the rewards and whenever more alcohol would 

raise the BrAC above the safety limit (150mg/dL for FA or 120mg/dL for PW). To verify 

CAIS estimates, actual BrAC measurements were obtained intermittently throughout the 

experiment; always during reward delivery so the procedure would not interfere with the 

opportunity to work. Bathroom breaks occurred ad lib without disconnection from the CAIS 

apparatus, and the CAIS technician remained screened from the subject throughout the 

session. Participants were asked to complete an affect grid and craving scale near the end of 

the 2.5 min delivery period of either reward. Participants also completed the subjective 

questionnaire roughly every 30 min throughout the 2-hour session. At the end of each 

session, the IV catheter was removed and the subject was required to remain on the CRC 

until his/her BrAC was below 20mg/dL and the CRC nursing staff could no longer identify 

behavioral signs of intoxication, or until 5pm, whichever was later. Participants were 

provided lunch and dinner during their stay and were paid in cash upon discharge.

In the FA paradigm, a single button push initiated the chosen reward (“alcohol” or “water”). 

In the PW paradigm, participants performed the Constant Attention Task (CAT), an adaptive 

and cognitively effortful task which the subject could not perform successfully while paying 

attention to anything else. CAIS adjusts each CAT trial response window so that 50% of 

trials were successful, independent of fatigue, practice and intoxication. A predefined, 

progressive schedule of successful CAT trials, organized into work sets, was required to earn 

the selected reward (Plawecki, 2013). The previously chosen reward (“alcohol” or “water”) 

was delivered immediately upon completion of that set. The number of successful trials 

required to obtain a reward increased exponentially throughout the session and progress on 

the identical schedules for alcohol and water rewards were managed separately by CAIS.
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2.4 Statistical Analyses

All analyses were conducted using SPSS 23.0. We combined data from the PW and FA 

samples (n=34) in order to increase power for all outcome variables in common and because 

the majority of assessments occurred prior to divergence in the methods between the two 

samples. For the three variables for which the samples were treated differently (peak BrAC, 

Time to Peak BrAC, and Area Under the Curve of BrAC), we controlled for group as a 

covariate in all analyses. Two controls were used in our study: 1) In each condition, the 

participants had the option to work for/infuse alcohol or saline, thereby controlling for any 

effects related to an alternative reinforce and 2) we included a neutral mood condition in 

order to control for any effects related to the task (writing, reading, infusion) itself. The data 

were then examined for missing data, skewness, kurtosis, and outliers. Second, we utilized a 

series of two repeated measures analyses of covariance (ANCOVA) (mood: negative or 

neutral) × 2 (time: pre/post alcohol prime) to examine how negative urgency relates to 

changes in self-reported mood, alcohol craving, cortisol release, and alcohol seeking across 

a range of variables, controlling for sex1 and age in all analyses (see Cyders et al., in press). 

Third, we conducted a series of repeated measures ANCOVA to examine how negative 

urgency relates to alcohol consumption and seeking behaviors across the neutral and 

negative mood sessions, controlling for group (PW vs. FA), age, and gender. Follow-up 

contrasts were conducted and significant interactions were probed (at one standard deviation 

above and below the mean of negative urgency) and graphed. Because of the small sample 

size, we examined effect sizes (partial η2) in addition to statistical tests to inform future 

work, using standard values to denote small (0.01), medium (0.06), and large (0.14) (Cohen, 

1992).

3.0 Results

3.1 Sample Characteristics and Preliminary Analyses

A total of 34 (19 women) community-dwelling alcohol-using adults aged 21–32 (mean 

age=24.86, SD=3.40) completed the study. The sample was mostly Caucasian (74.3%), with 

17.1% African American, 5.7% Asian, and 2.9% Latino. The overall sample’s mean AUDIT 

score was 10.1 (SD=3.35); not surprisingly, the only notable difference between the two 

samples was in AUDIT score, with the PW sample having significantly higher AUDIT 

scores (AUDIT=11.14, SD=3.34) than the FA sample (AUDIT=8.62, SD=2.79; t(32)= 3.22, 

p= 0.03). The PW and FA groups did not differ on age (t=−0.27, p=.79), sex (t=−1.21, p=.

23) or negative urgency (t=.86, p=.39), suggesting no bias across the groups on our 

independent variables and moderator variables that might be confounding our results. Not 

surprisingly, the groups did differ on peak BrAC (t=−6.64, p<.001), time to peak BrAC (t=

−6.81, p<.001), and AUC (t=−4.92, p<.001). The sample overall reported a mean negative 

urgency of 2.00 (SD=0.67). All cortisol measurements were within the expected range based 

on these increases and the daily circadian rhythm observed by Aardal and Holm (1995), 

suggesting that there were no ceiling or floor effects (i.e., too high or low cortisol 

concentrations, respectively) within the cortisol data. The average peak BrAC (M= 100.5 

1See Cyders et al., in press, for a full discussion of sex effects in the current data.
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mg/dl, SD= 38.72) occurred 84.5 min into the 140-min study protocol. Affect valence 

ratings and craving data collected shortly before the peak BrAC were used in the analyses.

3.2 Mood Induction

3.2.1 Effects on self-reported affect—The 2 (mood: negative, neutral) × 2 (time: pre/

post mood induction) repeated measures ANCOVA suggested a significant mood by time by 

negative urgency three-way interaction (F=4.38, df=15, p=.002, η2=0.87).2 Follow-up 

contrasts indicate that there was a trend toward a significant negative urgency by time 

interaction in the negative mood condition (F=2.03, p=.08, η2=0.75), but not in the neutral 

mood condition (F=1.21, p=.36, η2=0.64). In the negative mood condition, those higher in 

negative urgency had overall greater mood change following mood induction at both time 

points, but this difference was larger post mood induction (Figure 2).

3.2.2 Effects on alcohol craving—The 2 (mood: negative, neutral) × 2 (time: pre/post 

mood induction) repeated measures ANCOVA indicated that mood induction had no 

significant effects on alcohol craving, and was unrelated to negative urgency (all p’s>.40).

3.2.3 Effects on cortisol release—The 2 (mood: negative, neutral) × 2 (time: pre/post 

mood induction) repeated measures ANCOVA indicated a significant mood by time 

interaction (F=5.30, p=.04, η2=0.29), and a trend toward a mood by time by negative 

urgency interaction (F=1.96, p=.10, η2=0.74). Probing of the significant mood by time 

interaction indicated that there were decreases in cortisol in both conditions in response to 

the mood condition (Figure 3); higher negative urgency was associated with lower cortisol 

release in all conditions.

3.3 Alcohol Prime

3.3.1 Effects on self-reported affect—The 2 (mood: negative, neutral) × 2 (time: pre/

post alcohol prime) repeated measures ANCOVA indicated no significant relationship 

between negative urgency and self-reported affect change in response to the alcohol prime 

(all p’s>.40).

3.3.2 Effects on alcohol craving—The 2 (mood: negative, neutral) × 2 (time: pre/post 

alcohol prime) repeated measures ANCOVA indicated a significant mood by time by 

negative urgency interaction (F=3.27, p=.02, η2=0.86). Follow up contrasts indicated that 

there was no significant time by negative urgency interaction in the neutral mood condition 

(F=0.87, p=.62, η2=0.61), but there was a trend in the negative mood condition (F=2.33, p=.

07, η2=0.81). In the neutral mood condition, negative urgency was unassociated with 

alcohol craving changes. However, in the negative mood condition, higher negative urgency 

was associated with greater alcohol craving both prior to and following the mood induction 

(Figure 4).

2There was also a significant time by sex interaction (F=5.06, df=15, p=.04, η2=0.25) on self-reported mood change.
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3.3.3 Effects on cortisol release—The 2 (mood; negative, neutral) × 2 (time: pre/post 

alcohol prime) repeated measures ANCOVA indicated no significant relationship between 

negative urgency and cortisol release in response to the alcohol prime (all p’s>.30).

3.4 Alcohol Seeking

3.4.1 Effects on peak BrAC and consumption patterns—Three variables were 

analyzed to demonstrate alcohol consumption patterns: peak BrAC (highest BrAC achieved 

during the alcohol self-administration session), time to peak BrAC (experimental time at 

which the peak BrAC was achieved), and area under the alcohol exposure curve (AUC).

3.4.1.1 Peak BrAC: For peak BrAC, there were significant effects of mood (F=14.38, 

df=42, p<.001, η2=0.26) and a mood by negative urgency interaction (F=2.13, df=42, p=.02, 

η2=0.48).3 In the neutral mood condition, there was no relationship between negative 

urgency and peak BrAC; however, in the negative mood condition, participants higher in 

negative urgency reached a greater peak BrAC than those lower in negative urgency (Figure 

5). This effect is, in part, related to increased peak BrAC in negative as compared to neutral 

mood conditions for those higher in negative urgency, as well as decreased peak BrAC in 

negative as compared to neutral mood conditions for those lower in negative urgency.

3.4.1.2 Time to peak BrAC: For time to peak BrAC, there was a significant effect of mood 

(F=18.37, df=42, p=<.001, η2=0.30) and a mood by negative urgency interaction (F=3.77, 

df=42, p<.001, η2=0.62).4 There was no relationship between negative urgency and time to 

peak BrAC in the neutral mood condition; however, in the negative mood condition, 

participants higher in negative urgency took a longer time to reach peak BrAC than those 

lower in negative urgency (Figure 5). This effect was driven mostly by a reduction in time to 

peak BrAC in the negative as compared to the neutral condition for those low in negative 

urgency; those high in negative urgency showed similar time to peak BrAC across mood 

conditions.

3.4.1.3 AUC: For AUC, there were significant effects of mood (F=12.01, df=42, p=.001, 

η2=0.22) and a mood by negative urgency interaction (F=2.73, df=42, p=.004, η2=0.54).5 

There was no relationship between negative urgency and AUC in the neutral mood 

condition; in the negative mood condition, participants higher in negative urgency had a 

greater AUC than those lower in negative urgency (Figure 5). This effect was driven by both 

an increase in AUC in the negative as compared to the neutral condition for those higher in 

negative urgency, as well as a reduction in AUC in the negative as compared to the neutral 

condition for those lower in negative urgency.

3.4.2 Effects on motivation to work for alcohol—Motivation to work for alcohol was 

assessed in the PW sample only, as the FA sample did not have to work to receive alcohol. 

Two variables were analyzed to demonstrate motivation for alcohol rewards: breakpoint 

3There was also a mood by age interaction (F=17.71, df=42, p<.001, η2=0.30).
4There were also mood by sex (F=10.47, df=42, p=.002, η2=0.20) and mood by age (F=12.68, df=42, p=.001, η2=0.23) interactions.
5There was also a mood by age interaction (F=14.47, df=42, p<.001, η2=0.26).
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(number of total CAT trials in the last earned alcohol reward) and cumulative work (total 

number of completed CAT trials for alcohol rewards across the entire infusion session).

3.4.2.1 Breakpoint: For breakpoint, there were significant effects of mood by negative 

urgency interaction (F=14.48, df=22, p<.001, η2=0.91).6 There was no relationship between 

breakpoint and negative urgency in the neutral mood condition; however, in the negative 

mood condition, participants higher in negative urgency exhibited a higher breakpoint than 

those at a lower level of negative urgency (Figure 6). This effect was mostly driven by a 

reduction in breakpoint for those low in negative urgency between the neutral and the 

negative mood conditions.

3.4.2.2 Cumulative Work: Similarly, for cumulative work, there were significant effects of 

mood (F=5.80, df=22, p=.03, η2=0.21) and mood by negative urgency interaction (F=21.73, 

df=22, p<.001, η2=0.94).7 There was no relationship between cumulative work and negative 

urgency in the neutral mood condition; however, in the negative mood condition, participants 

higher in negative urgency exhibited a higher cumulative work than those at a lower level of 

negative urgency (Figure 6). This effect was mostly driven by a reduction in cumulative 

work for those lower in negative urgency between the neutral and the negative mood 

conditions.

4.0 Discussion

Overall, this initial study found that negative urgency is differentially related to separable 

aspects of the emotional experience and alcohol-related behaviors. 1) Negative urgency was 

related to greater mood change following negative mood induction, but was unrelated to 

craving or cortisol release changes in response to mood induction. 2) Negative urgency was 

related to greater alcohol craving prior to and after an alcohol prime, but only in the negative 

and not the neutral mood condition. 3) Negative urgency was related to peak BrAC, 

increasing intoxication level over time, and more alcohol seeking throughout the negative 

session.

Importantly, negative urgency was related to emotion, craving, alcohol consumption, and 

alcohol seeking primarily only during negative, but not neutral, mood conditions. This 

segregation suggests that in measuring behavioral indicators of negative urgency, the mood 

context of the measurement should be considered. Although negative urgency has been 

shown to be a general risk factor for problematic alcohol consumption (e.g., Coskunpinar et 

al., 2013), very little work has suggested how negative urgency affects these outcomes in the 

moment of the experience of negative emotional experiences. Importantly, this pattern was 

driven both by increases in negative mood behavior related to high negative urgency and 

decreases in negative mood behavior related to low negative urgency. Negative mood seems 

to decrease alcohol seeking for those with low negative urgency, but increase, or at least 

maintain, it for those with high negative urgency. Consequently, negative mood becomes a 

risk factor only for those at higher levels of negative urgency.

6There were also mood by age (F=5.82, df=22, p=.03, η2=0.21) and mood by sex (F=5.32, df=22, p=.03, η2=0.20) interactions.
7There were also mood by age (F=23.42, df=22, p<.001, η2=0.52), and mood by sex (F=6.56, df=22, p=.02, η2=0.23) interactions.
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Our data suggest that negative urgency might affect alcohol consumption and seeking in 

negative emotional states by leading individuals to experience 1) more negative emotional 

reactivity and 2) increased alcohol craving to the first alcohol exposure. These two factors 

appear to increase or at least maintain alcohol seeking, leading those with high negative 

urgency to show more consumption and alcohol seeking persistence during negative mood 

contexts (compared to those with lower negative urgency).

These results are the first empirical data supporting a role for negative urgency in alcohol-

seeking and consuming behaviors in an IV alcohol self-administration paradigm. This 

finding is important because IV alcohol design controls for pharmacokinetic differences, 

thus ensuring similar brain exposure to alcohol at each dose across individuals with different 

levels of tolerance. Additionally, IV alcohol effects are assessed in the absence of alcohol 

cues and expectancies that might affect the experience of alcohol consumption. Recent work 

has related negative urgency with increased responses to alcohol cues (e.g., Cyders et al., 

2014). The current study suggests that negative urgency not only appears to be important in 

responding to alcohol cues (e.g., Cyders et al., 2014), but also in seeking pharmacological 

effects of alcohol, sans any effects of alcohol cue or contexts.

In the current study, negative urgency was unrelated to cortisol release in response to mood 

induction or alcohol prime (although there was a trend for negative urgency to relate overall 

to lower cortisol release across all conditions). However, it’s important to note that our mood 

manipulation decreased, rather than increased, cortisol release. Additionally, our participants 

showed no effect of alcohol prime on cortisol release. Methodological factors likely limited 

our cortisol results: 1) The timing of the cortisol measure might have been too long after 

completion of the writing narrative to capture cortisol increase (Gadea et al., 2005) or 2) The 

timing of study sessions in the morning, when cortisol levels typically drop dramatically, 

might have reduced ability to show sharp, reliable increases in cortisol. Future work might 

consider evaluating cortisol via real-time blood measures that might be sensitive to these 

changes, and should include more powerful mood manipulations, such as reading 

sequentially more depressing statements for 20 min or talking to another person about a 

negative event (Engert et al., 2014; Gadea et al., 2005).

Although the current study has limitations, including a relatively small, homogeneous 

sample, these findings do suggest viability of this line of research. The effect sizes for many 

of the study findings suggest robustness of these negative urgency effects and they can be 

used in future research planning. Future work should also examine these effects across a 

range of alcohol use disorder severity, as the current sample was primarily comprised of 

moderate to heavy social drinkers, all of whom had no current or past history of an alcohol 

use disorder. Finally, the current work, and its potentially compromised cortisol 

manipulation, does not allow for conclusions concerning the relationship between negative 

urgency and physiological HPA axis activation.

5.0 Conclusions

The current data are an important first step in determining the mechanisms by which 

negative urgency imparts its high risk for problematic alcohol consumption. In combination 
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with recent work, it appears that greater negative urgency is related to 1) experiencing more 

negative emotional reactivity in the moment (e.g., Albein-Urios et al., 2013; Cyders et al., 

2014) and 2) being more reactive to alcohol cues (e.g., Chester et al., in press; Cyders et al., 

2014) and to the initial experience of alcohol (current study), all of which likely increase or 

at least maintain negative mood related alcohol seeking and consumption. In simpler terms, 

those high in negative urgency are not demotivated to seek alcohol in the context of a 

negative mood, as those at lower levels seem to be.
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Figure 1. 
Timeline of study-relevant measures and procedures.

Note. PW= progressive work condition. FA= free access condition. BrAC= breath alcohol 

concentration. AUC= area under the alcohol exposure curve
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Figure 2. 
Self-reported mood changes in response to mood inductions by negative urgency

Note. Higher affect grid rating indicates more positive mood
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Figure 3. 
Cortisol Release across conditions and negative urgency level
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Figure 4. 
Alcohol craving in response to alcohol prime by mood, time and negative urgency
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Figure 5. 
Alcohol consumption behavior changes by mood and negative urgency
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Figure 6. 
Progressive work alcohol seeking behavior changes by mood and negative urgency
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