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ARTICLE INFO ABSTRACT

Available online xxxx This study used experience sampling to examine within-person associations between positive affect, anxiety,
sadness, and hostility and two outcomes: alcohol intoxication and acute dependence symptoms. We
examined the role of urgency, premeditation, and perseverance in predicting the alcohol outcomes and
tested whether the affective associations varied as a function of urgency. Participants completed baseline

assessments and 21 days of experience sampling on PDAs. Hypotheses were partially confirmed. Positive
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15:11;‘51‘;:“:;‘; affect was positively, and sadness inversely, associated with intoxication. Hostility was associated with
Alcohol intoxication for men but not women. Negative urgency moderated the association between anxiety and
Affect intoxication, making it stronger. However, positive urgency did not moderate the effect of positive affect.

Heavier drinkers exhibited the greatest number of symptoms, yet the association between intoxication and
acute signs of alcohol disorder was attenuated among these individuals. Results support the use of

experience sampling to study acute signs and symptoms of high risk drinking and dependence.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Affect regulation is a central component of many theories of
alcohol use. Negative reinforcement is a prominent theoretical
mechanism underlying the development of substance dependence
(Baker, Piper, McCarthy, Majeskie, & Fiore, 2004). Acute alcohol
effects include enhanced mood and euphoria (Little, 2000) and
reduction of anxiety (Donohue, Curtin, Patrick, & Lang, 2007). The
enhancement of positive affect and alleviation of negative affect are
prominent motives for use (Cox & Klinger, 1988; Simons, Gaher,
Correia, Hansen, & Christopher, 2005). Nonetheless, empirical
research examining associations between affect and alcohol intoxi-
cation has produced mixed findings. The reasons for these discre-
pancies are many, including differences in outcome variables (e.g.,
frequency vs. quantity vs. problems), level of analysis (e.g., global
association vs. event-level), measurement of affect, as well as
individual differences and situational factors. The current study
seeks to examine associations between specific emotions and acute
intoxication and dependence symptoms at the event-level and to
examine the potential moderating roles of positive and negative
urgency.
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1.1. Affect and alcohol use

Alcohol is frequently used in celebratory situations. Among young
adults, alcohol use is closely tied to socialization, and individuals
report drinking because of its positive mood-enhancing effects
(Maggs, 1997; Simons, Gaher, Correia, et al., 2005). At the event-
level, young adults consume more alcohol on days when they report
higher levels of positive affect (Simons, Gaher, Oliver, Bush, & Palmer,
2005), and drinking increases during celebratory occasions (Neal,
Sugarman, Hustad, Caska, & Carey, 2005).

In addition to using alcohol for enhancing positive affect, coping
with negative affect is an often-cited reason for alcohol use (Armeli,
Todd, Conner, & Tennen, 2008; Cox & Klinger, 1988). Consistent with
this is research demonstrating positive event-level associations
between negative affect and subsequent alcohol consumption
(Armeli, Tennen, Affleck, & Kranzler, 2000; Simons, Gaher, Oliver, et
al., 2005; Swendsen et al., 2000). Research examining specific
negative emotions has produced mixed results with some suggesting
predominant associations between alcohol consumption and ner-
vousness (Armeli et al., 2008; Swendsen et al, 2000) and others
indicating predominant associations between alcohol consumption
and sadness and hostility (Hussong & Chassin, 1994; Hussong, Hicks,
Levy, & Curran, 2001). In young adult samples in which alcohol is
frequently consumed in convivial settings, inhibiting emotions such
as sadness may reduce the likelihood of going out and drinking.
Alternatively, sadness could provide a reason for consuming more
alcohol in an effort to cope with the negative affect (Cox & Klinger,
1988). Consistent with tension reduction models, several studies have
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reported significant positive associations between stress or anxiety
and alcohol use at the event-level (Armeli, Carney, Tennen, Affleck, &
O'Neil, 2000; Armeli, Tennen, et al., 2000; Swendsen et al., 2000).
Recent research has highlighted the role of social anxiety in the
development of problematic drinking among young adults (Ham,
Zamboanga, Bacon, & Garcia, 2009; Lewis et al, 2008). Although
several studies have linked negative emotion and alcohol use, effects
are frequently modest and findings are inconsistent across studies.
Associations between affect and alcohol consumption may vary across
person.

1.2. Impulsivity as a moderator of associations between affect and
alcohol consumption

Impulsivity is associated with higher levels of alcohol consumption
and associated problems (Neal et al., 2005; Sher & Trull, 1994; Simons,
Gaher Oliver, et al., 2005). Several lines of research suggest that poor
control over behavior may stem, in part, from an over reliance on
affective cues in guiding behavior (Donohew et al., 2000; Lieberman,
2007; Metcalfe & Mischel, 1999). The UPPS model derived four facets
of impulsivity based on factor analysis of the Five Factor Model of
personality (NEO-PI-R) and impulsivity scales: urgency, premedita-
tion, perseverance, and sensation seeking (Whiteside & Lynam, 2001;
Whiteside, Lynam, Miller, & Reynolds, 2005). Urgency refers to the
tendency to act rashly when distressed. Premeditation refers to the
tendency to think before acting and to plan ahead. Perseverance refers
to the tendency to continue to finish tasks that may prove difficult or
tedious. Sensation seeking is the tendency to enjoy activities that are
arousing or exciting and to be open to new experiences. Sensation
seeking is the least correlated with the other dimensions and may be
best considered a construct distinct from impulsivity and self-control.
A fifth dimension, positive urgency, refers to a tendency to act rashly
when experiencing positive emotion and arousal (Cyders & Smith,
2007, 2008; Cyders et al., 2007). Factor analysis of the dimensions
indicates that positive and negative urgency load onto a higher-order
urgency factor, while (lack of) premeditation and (lack of) persever-
ance load onto a higher-order factor reflecting deficits in conscien-
tiousness (Cyders & Smith, 2007; Smith et al., 2007). Urgency and
deficits in conscientiousness are, in turn, modestly correlated.
Although the model is frequently framed in respect to deficits in
conscientiousness, these two higher-order dimensions bear a simi-
larity to models of self-control, which posit dimensions such as
impulse and constraint (Carver, 2005), poor control and good self-
control (Wills, Walker, Mendoza, & Ainette, 2006), reflexive and
reflective systems (Lieberman, 2007), automatic and controlled
processes (Wiers et al., 2007), and hot and cool cognition (Metcalfe
& Mischel, 1999).

Previous research with this model indicates both common and
unique associations between the dimensions and a broad range of risk
behaviors, including substance use and problems, binge eating, and
gambling (Cyders & Smith, 2008; Fischer & Smith, 2008; Magid &
Colder, 2007; Smith et al., 2007; Verdejo-Garcia et al., 2007). Across
studies, urgency frequently exhibits unique associations with risk
behaviors and especially associated negative consequences above and
beyond the shared variance with the other impulsivity traits (for a
review, see Cyders & Smith, 2008). In contrast, premeditation and
perseverance exhibit less consistent associations with risk behaviors
after controlling for the other traits. However, each has exhibited
significant associations with alcohol use and problems in previous
research (Fischer & Smith, 2008; Magid & Colder, 2007; Verdejo-
Garcia et al., 2007). Construct validity for the urgency dimensions has
been supported by expected associations with mood-based risk
behaviors. For example, negative but not positive urgency exhibits
unique associations with engaging in risk behaviors while in a
negative mood. In contrast, positive urgency is associated with
reported risk behaviors while in a positive mood (Cyders & Smith,

2007). In the current study, we test moderating effects of positive and
negative urgency on event-level associations between affect and
alcohol consumption and acute dependence symptoms. The negative
urgency construct is nonspecific in respect to affective stimuli and
subsequent rash acts. However, it may be expected to facilitate
behaviors closely tied to the emotion. Thus, while negative urgency is
broadly associated with higher rates of drinking and associated
problems, it may act to potentiate links between specific negative
emotions and drinking. The current study aims to examine whether
negative urgency potentiates associations between specific negative
emotions and subsequent alcohol consumption and dependence
symptoms.

1.3. Current study

The purpose of this study was to test event-level associations
between alcohol intoxication and positive and negative affect, and to
examine moderating effects of urgency on the affect-alcohol
intoxication associations. This was accomplished via experience
sampling with PDAs (see Section 2.3). Daytime affect (i.e., assessed
10 a.m. to 5 p.m.) was used to predict the subsequent nighttime
alcohol outcomes (i.e., occurring after 5 p.m.). We hypothesized that
daytime positive affect would be positively associated with
subsequent alcohol intoxication that night. Daytime anxiety,
sadness, and hostility were also hypothesized to be associated
with subsequent alcohol intoxication. Positive urgency was hypoth-
esized to potentiate the association between positive affect and
intoxication, while negative urgency was hypothesized to potentiate
the effects of the negative emotions. Perseverance and premedita-
tion were hypothesized to predict the intercept but were not
expected to moderate the association between affect and alcohol
intoxication. Finally, we examined whether the affect, urgency, and
self-control variables are associated with acute dependence symp-
toms beyond the effects of intoxication. Previous event-level
research has found significant effects of negative affect and
impulsivity on acute alcohol problems (Simons, Gaher, Oliver, et
al., 2005). Impulsivity was associated with increased negative
consequences and moderated the within-person association be-
tween alcohol consumption and associated problems. In the current
paper, we extend this to focus specifically on symptoms of
dependence and to examine multiple dimensions of impulsivity
and self-control. Previous research indicates that associations
between affect and alcohol outcomes as well as alcohol consumption
and problems may vary as a function of gender (Cooper, Russell,
Skinner, Frone & Mudar, 1992; Hussong et al., 2001; Neal & Fromme,
2007). We thus include gender as a level 2 moderator in the
analyses.

2. Methods
2.1. Participants

Participants were 102 college students recruited from a state
university. Women made up 52% of the sample. The sample ranged in
age from 18-24 years (M =20.34, SD=1.50). Ninety-five percent of
the participants were White, 1% Native American/Alaskan Native, and
4% other. Ninety-six percent were non-Hispanic. Participants were
recruited through e-mail and advertisements in the student newspa-
per for a “research project about alcohol use.” All enrolled under-
graduates who were moderate to heavy drinkers (i.e., >12 drinks per
week for women and >16 drinks per week for men; Sanchez-Craig,
Wilkinson & Davila, 1995) were eligible for recruitment. One previous
study includes some of the baseline data reported here (Simons,
Maisto & Wray, 2010).
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2.2. Measures

2.2.1. Experience sampling measures

Affect in the previous 30 min was assessed by items from subscales
of the PANAS-X (Watson & Clark, 1994) and Larsen and Diener's affect
circumplex model (Larsen & Diener, 1992). Cronbach's alphas were
calculated for one signal per person on three days (beginning, middle,
and end of the study). We report the mean of the three estimates.
Positive affect was assessed by 5 items from the joviality subscale:
happy, joyful, excited, energetic, and enthusiastic (a¢=.91). Negative
affect was assessed by three dimensions (sadness, 3 items: sad, blue,
downhearted (o =.88)), (anxiety, 3 items: nervous, jittery, anxious
(at=.85)), and (hostility, 3 items: angry, hostile, irritable (a¢=.85)).
Items were rated on 11-point scales ranging from 1=not at all to
11 =extremely. Previous research supports the internal consistency
and criterion validity of these and comparable affect scales assessed
by experience sampling (Armeli et al., 2003; Csikszentmihalyi &
Larson, 1987; Simons, Gaher, Oliver, et al., 2005). Daytime affect was
the person's mean across signals between 10 a.m. and 5 p.m.

Alcohol intoxication was assessed using two approaches. First, at
the random prompts, participants reported the number of drinks they
consumed over the past 30 min on an 11-point scale (0-10 or more
drinks). Second, alcohol use during the previous night was assessed
during each morning report. Participants reported the number of
standard drinks they consumed and the duration of the drinking
episode. These two variables, in conjunction with self-reported
indices of weight and gender, were used to estimate BAC (Blood
Alcohol Concentration) at the conclusion of the drinking episode
(Matthews & Miller, 1979). Participants also reported their subjective
level of intoxication during the drinking episode on a 1 (not at all) to
11 (extremely) scale. This combination of in situ assessments (i.e.,
total number of drinks randomly sampled during the night) and
retrospective reports for the previous night (i.e., perceived intoxica-
tion and BAC estimate) should enhance the reliability of the estimate
of level of intoxication. A standardized mean of these three variables
was the nighttime intoxication variable (a=.85). This is an estimate
of intoxication after 5 p.m. Alpha was calculated as described above
for the affect measures.

Dependence symptoms and high risk drinking in the past 30 min were
assessed by a 7-item checklist. The question asked “Have any of the
following occurred in the last 30 minutes (check all that apply)” and
include the following choices: (1) felt sick or vomited, (2) drank when
you promised yourself not to, (3) had withdrawal symptoms, (4) tried
unsuccessfully to limit your drinking, cut back, or stop, (5) drank more
or for a longer time than you intended, (6) drank more than usual to get
drunk, and (7) felt alcohol effects less than usual for amount used. The
morning assessment also assessed whether the participant; (1) passed
out, (2) blacked out, (3) vomited, (4) needed to drink more than usual to
get the desired effect, (5) felt less effects than usual for the amount
drank the previous night, (6) whether they experience withdrawal
symptoms this a.m., and (7) whether they have a hangover. Definitions
of blackouts, withdrawal symptoms, and hangovers were provided
during the palmtop training. The sum total of items endorsed for the
repeated nighttime assessments and the morning assessments was the
measure of acute dependence symptoms. This is an assessment of acute
dependence symptoms experienced after 5 p.m. Though this runs the
risk of a symptom being counted twice (e.g., endorsed vomiting in one of
the nighttime assessments and also in the retrospective morning
assessment), we expect that it is more likely to pick up on symptoms
missed in the evening (i.e., someone who is quite sick is unlikely to be
responding to the assessments). In order to control for potential
differences across participant-days in missing assessments, we modeled
rates of symptoms (rather than the total) by including an exposure
variable equal to the number of completed assessments of dependence
symptoms (i.e., random plus the retrospective a.m.) in the statistical
model.

The above items reflect a loss of control over drinking and include
a wide range of severity in general populations (Saha, Chou, & Grant,
2006). Items were derived from the DSM-IV (American Psychiatric
Association, 2000) criteria and review of existing measures such as
the Alcohol Dependence Scale (Skinner & Horn, 1984). Consistent
with the Alcohol Dependence Scale, we include both dependence
symptoms (e.g., withdrawal) and signs of high risk, uncontrolled,
drinking (e.g., vomiting or blackouts). For brevity and consistency
with the scales from which they are derived, we refer to these as
“acute dependence symptoms.” Although alcohol dependence is a
disorder that develops over time, this reflects the occurrence of
repeated events. Commonly used assessments inquire retrospectively
as to whether a symptom has occurred repeatedly. For example, the
DSM-IV criteria inquire whether alcohol “was often taken in larger
amounts or over a longer period of time than was intended.” Similarly,
the Alcohol Dependence Scale assesses whether the person gets
“physically sick (e.g., vomit and stomach cramps) as a result of
drinking”, with response options of “no,” “sometimes,” or “almost
every time I drink.” Our assessment approach strives to provide an
accurate assessment of these specific symptoms at the time that they
occur. While we recognize we are not assessing alcohol dependence
as a disorder per se, we are assessing the signs and symptoms that
may ultimately result in the development of the disorder. We believe
examining the occurrence of symptoms over time is a valuable
approach to understanding the development of alcohol-related
problems.

2.2.2. Baseline measures

2.2.2.1. Alcohol consumption. The Modified Daily Drinking Question-
naire (DDQ-M; Dimeff, Baer, Kivlahan & Marlatt, 1999) consisted of a
grid representing the seven days of the week. The grid assessed
participants' typical daily alcohol consumption and number of hours
spent drinking for a typical week during the last six months. Drinking
days per week was derived from this measure for screening purposes.

2.2.2.2. Alcohol dependence. A proxy alcohol dependence diagnosis
was derived from items of the Young Adult Alcohol Consequences
Questionnaire (Read, Kahler, Strong, & Colder, 2006) corresponding to
DSM-IV alcohol dependence criteria. For example, the item “I have
had the “shakes” after stopping or cutting down drinking...” was an
indicator of withdrawal symptoms. The item “I often drink more than [
originally planned” was an indicator of DSM-IV criterion 3 “the
substance is often taken in larger amounts or over a longer period
than intended.” Participants’ responses regarding alcohol-related
problems occurring in the past 6 months at baseline were used to
assign a proxy diagnosis. This diagnosis was used to examine the
criterion validity of reports of acute dependence symptoms during the
experience sampling protocol. While this approach lacks the validity
of a semi-structured diagnostic assessment, it provides initial
estimates of associations with the experience sampling responses.

2.2.2.3. UPPS Impulsive Behavior Scale (Whiteside & Lynam, 2001). The
45-item scale has four subscales: negative urgency, premeditation,
perseverance, and sensation seeking. Items are rated on 4-point
scales, ranging from 1 (disagree strongly) to 4 (agree strongly).
Negative urgency, premeditation, and perseverance were used in
the current study. Negative urgency (12 items, «=.88) assesses the
tendency toward rash action when upset or distressed, sample item
“When I feel upset, I often act without thinking.” High scores indicate
more impulsivity. Premeditation (11 items «=.89) assesses the
tendency to think before acting, sample item, “I usually make up my
mind through careful reasoning.” High scores indicate more self-
control. Perseverance (10 items, a«=.84) assesses the tendency to
finish a task that may be boring or difficult, sample item “I generally

Please cite this article as: Simons, J.S., et al., , Addictive Behaviors (2010), doi:10.1016/j.addbeh.2010.07.001



http://dx.doi.org/10.1016/j.addbeh.2010.07.001

4 J.S. Simons et al. / Addictive Behaviors xxx (2010) xXx—-xXx

like to see things through to the end.” High scores indicate greater
self-control.

2.2.2.4. Positive Urgency Measure (Cyders et al, 2007). The 14-item
scale assesses the tendency to act rashly in response to positive mood
states (x=.94). Examples of items include, “When I am in a great
mood, [ tend to get into situations that could cause me problems,” and
“Others are shocked or worried about the things I do when I am
feeling very excited.” Each item is rated on a 4-point scale ranging
from 1 (disagree strongly) to 4 (agree strongly).

2.3. Procedure

Participants completed an initial screening survey online that
included the baseline measures and then were recruited into the
experience sampling study. Participants were instructed in the use of
a Palm Tungsten E2 PDA that was running PMAT (Weiss, Beal, Lucy, &
MacDermid, 2004), modified by Joel Swendsen and CNRS, France. The
program was configured to prompt participants to complete brief 1-
2 minute assessments at 8 random times within 2-hour blocks from
10:00 a.m. and 2:00 a.m. The random prompts inquired about recent
behavior (last 30 min), and thus this assessment approach provides a
random assessment of 25% of time during the assessment period. It
strives to adequately sample daily behavior without being overly
intrusive. Participants were asked to answer questionnaires during
waking hours and could turn the machine off when sleeping or
otherwise would be disturbed by it (e.g., taking an exam). In addition,
participants were requested to initiate an initial morning assessment
shortly after waking and an evening assessment between 5 and 6 p.m.
The morning assessment included retrospective reports of drinking
and related behaviors the previous night. This was included in order
to ensure important low frequency behaviors (e.g., alcohol problems)
were not missed and to provide multiple assessments of alcohol
consumption (e.g., both random prompts as well as retrospective
reports the following day). Participants carried the PDAs for 28 days.
In order to allow participants time to adjust to the units and to
minimize fatigue effects, we conducted analyses on 21 days of
monitoring (i.e., days 3-24). Data collection was scheduled to avoid
final exam periods and major holidays (e.g., spring break). Partici-
pants received $5-$10 for completing the baseline survey and then
received response contingent payments for the ESM study (up to
$100).

2.4. Analysis plan

We conducted analyses using Stata 10 (StataCorp, 2008). The
continuous outcome was analyzed with XTMIXED and the count
outcome with XTNBREG. Multilevel regression analyses examined the
within-person associations (Level 1) between daytime affect, night-
time intoxication, and nighttime acute dependence symptoms and the
between-person (Level 2) effects of urgency, self-control, and gender
on the intercepts and within-person slopes. In addition, for the
dependence analysis, we examined whether effects varied as a
function of mean intoxication (e.g., heavier vs. lighter drinkers). The
analyses included six orthogonal day-of-week indicators to address
daily variation in mood and drinking. Level 1 variables were centered
at the person mean and Level 2 variables were centered at the grand
mean (Raudenbush & Bryk, 2002). Dependence symptoms were a
count variable and thus analyzed with a negative binomial model.

3. Results
3.1. Descriptive statistics

Five participants provided 6 days or less of monitoring and were
thus excluded from the analysis sample. There were a total of 2037

potential person-days (i.e.,, 97*21 days). However, the dataset
included 1919 person-days (i.e., there are missing days due to battery
failure and other problems). Participants completed 68% (N=10,197)
of the random prompts (N=14,962). Note that these run 10 a.m. to
2 a.m. and thus some missing prompts are due to the person sleeping
or otherwise unavailable. Participants completed 85% of the self-
initiated morning assessments. We had sufficient data to analyze 86%
(N=1650) of the person-days for the alcohol intoxication analyses.
For the analysis of dependence symptoms, we obtained 1613 person-
days (84%) due to missing data on either the random prompts or
morning assessment. Participants reported drinking on 36% of the
days. They drank an average of 7.16 (SD=15.75) drinks per drinking
day and reported an average of one acute alcohol-related symptom
per drinking day (M=0.97, SD=1.73). There was a moderate
association between proxy alcohol dependence diagnosis at baseline
and mean acute symptoms reported during the experience sampling
protocol t(37.20) =2.20, p=.034, Cohen's d =0.59. Table 1 includes
descriptive statistics. Table 2 includes correlations between variables.
The person-means of the level 1 variables were utilized for the
correlations and thus all correlations represent between-person
associations. Table 3 includes descriptive statistics for the acute
dependence symptoms.

3.2. Intoxication analysis

Nighttime alcohol intoxication was regressed onto daytime
joviality, sadness, anxiety, hostility, and six orthogonal day-of-week
indicators (see Table 4). The Wooldridge test for serial autocorrelation
revealed no autocorrelation in the data, F(1,96) = 0.57, p=.451. Only
the daytime positive affect (joviality) and sadness slopes had
significant variance components, and the variance was thus fixed to
zero for the other affect slopes. The random intercept was predicted
by gender, positive and negative urgency, premeditation, and
perseverance. The affective slopes were each predicted by positive
and negative urgency and gender.

Daytime positive affect (B=0.04, p=.021) was positively, and
daytime sadness inversely (B= —0.05, p=.040), associated with
subsequent intoxication. As hypothesized, negative urgency moder-
ated the anxiety association, making it stronger (B=0.11, p=.009),
see Fig. 1. The association between daytime anxiety and nighttime
intoxication was B=0.09, p =.004 at 1 SD above the mean of negative
urgency. In contrast, at 1 SD below the mean of negative urgency, the
association between daytime anxiety and nighttime intoxication was
not significant (B= —0.04, p=.239). Unexpectedly, positive urgency
also moderated the association between anxiety and intoxication,
attenuating the association (B=—0.11, p=.021). The association
between daytime anxiety and nighttime intoxication was B=0.08,
p=.010 at 1 SD below the mean of positive urgency. In contrast, at 1

Table 1
Descriptive statistics.
M (SD) Range Skew

1. Positive affect 3.92 (1.90) 1-10.9 043
2. Sadness 1.87 (1.56) 1-11 2.81
3. Hostility 1.68 (1.29) 1-10.5 3.17
4. Anxiety 2.06 (1.48) 1-11 2.14
5. Intoxication 0.00 (0.90) —0.51-3.75 1.85
6. Dependence sxs. 0.39 (1.16) 0-12 4.61
7. Negative urgency 2.27 (0.55) 1.17-3.58 0.04
8. Positive urgency 1.75 (0.52) 1-3.25 0.73
9. Premeditation 2.77 (0.50) 1.5-4 —0.17
10. Perseverance 3.04 (0.48) 1.75-3.95 —0.39
11. Gender - 52W-45M -

Note. Level 1 N=1650, except Dependence (N=1613, due to missing data). Level 2
N=97.W=women (0), M=men (1). Sxs = symptoms. Level 1 variables (i.e., positive
affect, sadness, hostility, anxiety, intoxication, and dependence symptoms) are the
means of the person-days.
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Table 2
Between-person correlations.
1 2 3. 4 5 6 7 8. 9 10
1. Positive affect 1.00
2. Sadness .04 1.00
3. Hostility —.05 68" 1.00
4. Anxiety .09 74* 66 1.00
5. Intoxication 03 20" 22" 27" 1.00
6. Dependence sxs. —.07 30" 16 34" 60" 1.00
7. Negative urgency —18 30" 28" 20" 11 15 1.00
8. Positive urgency —.13 12 18 12 —.08 .09 61" 1.00
9. Premeditation .06 —.15 —14 —.08 —20 —31" —A41" —46" 1.00
10. Perseverance 17 -21" —27" —13 —07 —13 —51" — 59" 57 1.00
11. Gender 08 —36" —24" —25" .00 —23" —15 —.06 17 08

Note. N=97. W=women (0), M=men (1). Sxs=symptoms. Person-means were used to calculate between-person correlations for the level 1 variables (i.e., positive affect,

sadness, hostility, anxiety, intoxication, and dependence symptoms).
*
p<.05.

SD above the mean of positive urgency, the association between
daytime anxiety and nighttime intoxication was not significant (B=
—0.03, p=376). The hypothesized moderating effect of positive
urgency on the association between positive affect and intoxication
was not supported (B=0.01, p=.827). There was a significant
gender x hostility interaction (B=0.12, p=.020). The association
between hostility and intoxication was significant for men (B =0.10,
p=.025) but not women (B=—0.03, p=.398).

Premeditation was negatively associated with the intoxication
intercept (B=—0.22, p=.016). Contrary to hypothesis, positive
urgency exhibited a negative association with mean intoxication
(B=—0.24, p=.018) and the effects of negative urgency and
perseverance were not significant. Intoxication was higher on
Wednesday-Saturday relative to Sunday (p's<.001).

3.3. Dependence symptoms

We conducted a multilevel negative binomial regression analysis
to examine dependence symptoms (see Table 5). The XTNBREG
procedure in Stata incorporates a random dispersion parameter (i.e.,
random variation in the distributions across individuals). We modeled
rates of symptoms by including an exposure variable equal to the
number of completed assessments of dependence symptoms (i.e.,
random plus the retrospective a.m.). Dependence symptoms were
regressed onto nighttime intoxication, the daytime affect predictors,
and six orthogonal day-of-week indicators. The intercept and the
intoxication slope were predicted by gender, positive and negative
urgency, perseverance, premeditation, and the subject's mean

Table 3

Acute dependence symptoms.
Symptom Count % A.M. % In situ
Used alcohol when promised self not to 26 - 0.44
Unable to stop, limit, or cut back 30 - 0.51
Used alcohol more than intended 43 - 0.72
Blacked out 21 1.29 -
Passed out 94 5.80 -
Hangover 178 10.97 -
Withdrawal symptoms 40 0.99 0.40
Felt alcohol effects less for amount used 59 1.54 0.57
Drank more than usual to get drunk 95 247 0.93
Felt sick or vomited 142 1.97 1.85

Note. The first three symptoms were only assessed in the random in situ assessments,
the second three were only assessed in the self-initiated morning assessments, and the
remainder was assessed in both. Count is the number of positive endorsements. A.M.
percentage is percent of morning assessments when symptom was endorsed. In situ
percentage reflects percent of assessments endorsed during the night (after 5 p.m.).

intoxication. The level 1 affective slopes were predicted by gender
and positive and negative urgency.

As expected, level 1 nighttime intoxication was positively
associated with dependence symptoms each night ([Incidence Rate
Ratio] IRR=3.09, p<.001) and heavier drinkers reported more
dependence symptoms (IRR =11.28, p<.001). Subject mean intoxi-
cation moderated the association between nighttime intoxication and
acute dependence symptoms (IRR=0.43, p<.001). Lighter drinkers
(1 SD below the mean) exhibited a stronger association (IRR=4.07,
p<.001) between intoxication and acute symptoms than heavier
drinkers (1 SD above the mean, IRR = 2.34, p<.001). Fig. 2 depicts the
interaction. As shown, heavier drinkers report more symptoms at
lower levels of drinking, while at higher levels of intoxication the
lighter drinkers experience more acute symptoms. Finally, men
reported fewer symptoms than women (IRR=0.58, p=.012) and
there was a negative association between daytime hostility and acute
symptoms (IRR=0.82, p=.041). The remaining effects were not
significant at p<.05.

Table 4
Intoxication multilevel regression analyses.

Predictors Alcohol intoxication
B (SE) p 95% Cl
Intercept model
Intercept —0.30 (0.06) <.001 (—0.42, —0.19)
Gender 0.07 (0.08) 376 (—0.08, 0.22)
Positive urgency —0.24 (0.10) .018 (—0.43, —0.04)
Negative urgency 0.14 (0.09) .108 (—0.03, 0.32)
Perseverance —0.01 (0.10) 938 (—0.20, 0.19)
Premeditation —0.22 (0.09) .016 (—0.40, —0.04)
Daytime positive affect slope
Intercept 0.04 (0.02) .021 (0.01, 0.07)
Gender —0.09 (0.03) .006 (—0.16, —0.03)
Positive urgency 0.01 (0.04) 827 (—0.07, 0.09)
Negative urgency —0.03 (0.04) 514 (—0.10, 0.05)
Daytime anxiety slope
Intercept 0.02 (0.02) 232 (—0.02, 0.06)
Gender 0.01 (0.04) .800 (—0.07, 0.09)
Positive urgency —0.11 (0.05) .021 (—0.20, —0.02)
Negative urgency 0.11 (0.04) .009 (0.03, 0.20)
Daytime hostility slope
Intercept 0.03 (0.03) .261 (—0.02, 0.08)
Gender 0.12 (0.05) .020 (0.02,0.23)
Positive urgency 0.06 (0.06) 325 (—0.06, 0.17)
Negative urgency —0.06 (0.05) 239 (—0.17, 0.04)
Daytime sadness slope
Intercept —0.05 (0.03) .040 (—0.10, —0.002)
Gender —0.10 (0.05) .065 (—0.20, 0.01)
Positive urgency —0.00 (0.06) 983 (—0.12, 0.12)
Negative urgency 0.03 (0.06) .550 (—0.08, 0.14)

Note. Six orthogonal day-of-week indicators (not shown) were also included in the
model. N=97, 1650 level 1 observations.
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Fig. 1. Association between daytime anxiety and nighttime intoxication as a function of
negative urgency. Anxiety is centered at the subject mean. Negative urgency is centered
at the grand mean.

4. Discussion

The purpose of this study was to examine within-person
associations between specific emotions, alcohol intoxication, and
acute dependence symptoms and to examine between-person effects
of impulsivity (i.e., urgency) and self-control (i.e., premeditation and
perseverance). The hypothesized associations were partially sup-
ported and the results help advance understanding of the urgency
construct and alcohol dependence symptoms. Significant associations

Table 5
Dependence symptoms multilevel negative binomial regression analyses.

Predictors Dependence symptoms
IRR (SE) p 95% CI
Intercept model
Gender 0.58 (0.13) 012 (0.38,0.89)
Positive urgency 1.77 (0.53) .053 (0.99, 3.17)
Negative urgency 0.78 (0.21) 343 (0.46, 1.31)
Perseverance 0.81 (0.25) .503 (0.44, 1.50)
Premeditation 1.11 (0.29) .703 (0.66, 1.86)
Subject mean intoxication 11.28 (3.50) <.001 (6.14, 20.72)
Nighttime intoxication slope
Intercept 3.09 (0.20) <.001 (2.71, 3.51)
Gender 1.09 (0.11) 383 (0.90, 1.33)
Positive urgency 0.96 (0.14) 764 (0.72,1.27)
Negative urgency 1.07 (0.13) 613 (0.83, 1.36)
Perseverance 1.07 (0.16) .629 (0.81,1.42)
Premeditation 1.09 (0.14) 526 (0.84, 1.39)
Subject mean intoxication 0.43 (0.06) <.001 (0.33, 0.57)
Daytime positive affect slope
Intercept 0.99 (0.05) .876 (0.90, 1.09)
Gender 0.82 (0.08) .050 (0.68, 1.00)
Positive urgency 0.88 (0.09) 184 (0.73, 1.06)
Negative urgency 0.86 (0.08) .103 (0.71, 1.03)
Daytime anxiety slope
Intercept 1.02 (0.07) .736 (0.90, 1.16)
Gender 1.02 (0.12) .888 (0.08, 1.29)
Positive urgency 0.97 (0.12) 817 (0.76, 1.24)
Negative urgency 1.08 (0.12) 480 (0.87, 1.35)
Daytime hostility slope
Intercept 0.82 (0.08) .041 (0.68, 0.99)
Gender 0.77 (0.14) 143 (0.54, 1.09)
Positive urgency 1.26 (0.25) 248 (0.85, 1.85)
Negative urgency 0.96 (0.17) .808 (0.67,1.36)
Daytime sadness slope
Intercept 0.94 (0.08) 476 (0.80, 1.11)
Gender 0.92 (0.14) .557 (0.69, 1.22)
Positive urgency 0.90 (0.14) 495 (0.66, 1.22)
Negative urgency 1.08 (0.16) .588 (0.81, 1.45)

Note. Six orthogonal day-of-week indicators (not shown) were also included in the
model. N=97. Due to missing data, there are 1613 level 1 observations.
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Fig. 2. Association between intoxication and acute dependence symptoms as a function
of drinking level. Intoxication is centered at the subject mean. Subject mean
intoxication is centered at the grand mean.

between affect and subsequent intoxication as well as between
intoxication and associated acute dependence symptoms support the
validity of the experience sampling protocol.

4.1. Affect and urgency associations

At the between-subject level, anxiety, sadness, and hostility had
positive bivariate associations with intoxication. Anxiety and sadness
were each positively associated with dependence symptoms. Within-
person associations, however, were more complex. For some
participants, daytime anxiety was positively associated with subse-
quent alcohol intoxication. This is consistent with negative reinforce-
ment and tension reduction models of alcohol use (Baker et al., 2004;
Greeley & Oei, 1999). However, the association between anxiety and
intoxication varied as a function of urgency and was significant only
for individuals higher in negative urgency or low in positive urgency.
Consistent with hypothesis, negative urgency moderated the associ-
ation between anxiety and intoxication, making it stronger. For those
low in negative urgency, there was not a significant association. This
result adds to the growing body of literature examining the role of
negative urgency in alcohol use and other risk behaviors (Anestis,
Selby, & Joiner, 2007; Fischer & Smith, 2008). Importantly, this is the
first study, to our knowledge, that examines the central hypothesis
that negative urgency moderates the within-person association
between negative affect and risk behaviors assessed via experience
sampling methods. However, the results also indicated that both
positive and negative urgency moderated the anxiety-intoxication
relationship, making it weaker and stronger, respectively. This is
inconsistent with the definition of these constructs, which posit that
positive urgency is specific to rash behavior while in positive moods,
and negative urgency is specific to rash behavior in response to
negative moods. Previous cross-sectional survey research has sup-
ported this specificity (Cyders & Smith, 2007). Thus, further research
examining this issue via experience sampling and similar methods is
warranted.

Sadness was also associated with subsequent intoxication. How-
ever, the association was negative. Individuals drank less on days
when they reported greater sadness. This is in contrast to the positive
between-person association. Previous research examining sad affect
has been inconsistent. For example, in a study of children of alcoholics,
Hussong and Chassin (1994) reported that sadness mediated the
associations between stress and alcohol use and that impulsivity
increased associations between sadness and alcohol use. Similarly, in
an experience sampling study, Hussong et al. (2001) found significant
positive associations between sadness and subsequent drinking in a
young adult sample. The Hussong and colleagues' study differed from
the current study in that affect and drinking were assessed on
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subsequent days (e.g., weekday affect predicting weekend drinking).
In addition, associations varied as a function of social relationships. In
contrast to these positive findings, Swendsen et al. (2000) found a
negative association between being “quiet” and subsequent drinking
within the same day. The effect of sadness in that study was not
significant, but was also negative in sign. Further research examining
within-person and within-day associations between sadness and
alcohol intoxication is warranted. Sadness may inhibit behavior
resulting in less activity and less drinking in the short term in this
population. However, it may exhibit delayed effects leading to
increases in subsequent consumption, though evidence for this is
mixed (Armeli et al., 2008; Hussong et al., 2001). Negative urgency
did not moderate the effect of sadness as hypothesized. If one
conceptualizes urgency as potentiating an existing action tendency,
the link between sadness and intoxication may not meet this
requirement.

At the between-person level, hostility and intoxication were
positively associated. However, hostility only exhibited a significant
within-person positive association with intoxication for men. Previ-
ous research has demonstrated positive associations between hostil-
ity on the weekends and subsequent weekday drinking (Hussong et
al.,, 2001), and there is also evidence that hostility during the week
may be associated with a later onset of drinking during the week
(Armeli et al., 2008). Further research delineating within-day
associations between hostility and intoxication is warranted. Negative
urgency did not moderate the association between hostility and
intoxication as hypothesized. Hostility is somewhat different than
other negative emotions, such as anxiety and sadness, in that it is
associated with both neuroticism and agreeableness (Watson & Clark,
1992). Future research may examine 3-way interactions between
gender, hostility, and urgency.

Positive affect was positively associated with subsequent intoxi-
cation. This is consistent with previous experience sampling research
and the conceptualization of drinking as motivated by appetitive
processes seeking to enhance positive affect (Cox & Klinger, 1988;
Simons, Gaher, Oliver, et al, 2005). However, the hypothesized
moderating effect of positive urgency was not supported. Previous
survey research indicates that positive urgency is associated with an
increase in rash acts while in a positive mood (Cyders & Smith, 2007,
2008; Cyders et al., 2007). However, this did not bear out in the
current experience sampling study. One difficulty with this type of
design is specifying the optimal time lag between the assessed affect
and subsequent behavior. In an effort to establish clear temporal
ordering, we assessed affect during the day and intoxication during
the night. The immediacy of reactions to positive affective arousal
(central to the urgency construct) is thus somewhat unclear.
Nonetheless, previous research demonstrates that mood earlier in
the day is a consistent predictor of mood later in the day (Armeli et al.,
2003).

Neither positive nor negative urgency exhibited expected associa-
tions with the intoxication intercept. Although there is some evidence
that urgency may be primarily associated with alcohol-related
problems, previous research has found significant positive associa-
tions between both urgency constructs and alcohol consumption
(Cyders et al., 2007; Fischer, Anderson, & Smith, 2004; Fischer &
Smith, 2008; Magid & Colder, 2007; Smith et al., 2007). In the current
study, however, negative urgency was not significantly associated
with intoxication, and positive urgency exhibited a negative rather
than positive association with the outcome. The current study differed
from much of the previous studies on urgency in that it examined the
level of drinking within a sample of moderate to heavy drinkers. Thus,
at least in this sample, the level of intoxication did not appear to vary
as a function of urgency in expected ways. In contrast, premeditation
exhibited a negative association with intoxication as expected. This is
consistent with previous research indicating that self-control is
associated with decreased involvement in substance use (Fischer &

Smith, 2008; Magid & Colder, 2007; Wills, Ainette, Stoolmiller,
Gibbons, & Shinar, 2008; Wills et al., 2006).

4.2. Alcohol dependence symptoms and high risk drinking

To our knowledge, this is the first study to assess acute
dependence symptoms via experience sampling. This methodology
allows for the examination of day-to-day variation in symptoms,
between-person differences in symptom level, and time-varying
predictors of symptoms. Our previous research examining alcohol
problems via experience sampling utilized a broad range of symptoms
that focused primarily on negative consequences (e.g., interpersonal
conflict). Results of that study indicated that impulsivity and negative
affect exhibited positive associations with problems (Simons, Gaher,
Oliver, et al., 2005). In the current study, we focused on signs and
symptoms of alcohol dependence. We note that we have included
many signs of excessive use (e.g., vomiting, blackouts, and passing
out) that are not DSM-IV (American Psychiatric Association, 2000)
dependence symptoms, but rather are potential signs of excessive use
that may signal a loss of control over alcohol. Although these signs of
behavioral excesses are commonly included in well-established scales
such as the Alcohol Dependence Scale (Skinner & Horn, 1984), they do
not necessarily signify the presence of an alcohol use disorder per se.
The results revealed great variability in the prevalence of the
symptoms ranging from hangovers being endorsed 178 times (~11%
of days) to blackouts being endorsed 21 times (~1.29% of days).

Validity of the assessments is supported by expected associations
with alcohol intoxication at both the within- and between- person level.
While heavier drinkers were the most likely to endorse symptoms, the
association between daily intoxication and symptoms was attenuated
for the heavier drinkers. Lighter drinkers may be the most sensitive to
increases from their normative level of intoxication, resulting in adverse
consequences such as vomiting, passing out, etc. In contrast, heavier
drinkers may be more likely to report symptoms such as withdrawal or
violating personal limits when drinking lightly. Neal and Fromme
(2007) reported a similar pattern in the prediction of negative
consequences, such as sexual coercion, with the association between
intoxication and sexual coercion being strongest among lighter drinkers.
These results may parallel that finding in potentially demonstrating a
higher degree of impairment when lighter drinkers become more
intoxicated than they are accustomed. Future research is warranted
examining individual symptoms, since different associations with
drinking behavior may be expected for symptoms such as passing out
vs. violating personal limits or withdrawal. This attenuation of aversive
symptoms among heavier drinkers at increased levels of intoxication
may foster continued heavy drinking and the eventual development of
an alcohol use disorder.

Impulsivity constructs and daily negative affect did not increase the
number of symptoms over and above the level of intoxication. There was
a marginal effect for positive urgency, and anger was inversely
associated with reported symptoms. This contrasts with previous
research on negative consequences. Poor control over behavior is
associated with increased negative consequences (Neal & Carey, 2007;
Simons, Carey, & Wills, 2009; Simons, Gaher, Oliver, et al., 2005).
However, when controlling for use level, it may be primarily associated
with abuse-type symptoms rather than dependence symptoms.

4.3. Limitations and suggestions for future research

Several limitations should be noted. First, while the combination of
self-initiated morning assessments and the random prompts provided
good sampling coverage, the response rate to the random prompts
was somewhat low. This reduces the confidence that we have
optimally sampled daily behavior. However, the pattern of results is
largely consistent with previous research and supports the validity of
the sampling protocol. Second, the dependence symptom outcome
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represents a somewhat broad range of symptoms, and future research
may benefit from examining individual symptoms or more narrowly
defined clusters. Third, the sample was a predominantly White college
population and generalization to other populations should be tested.

In summary, the results provide support for both the role of
positive affect driven as well as negative affect models of alcohol
intoxication. Alcohol intoxication increased on nights when daytime
positive affect increased. Sadness, in contrast, was negatively
associated with intoxication. This may be a function of inhibiting
effects of sad mood on activity levels. The effects of hostility on
drinking outcomes were complex and varied as a function of outcome
and gender. Support for predictions regarding urgency was mixed.
Negative urgency moderated the association between anxiety and
intoxication as hypothesized but did not moderate the effects of the
other negative emotions as expected. There were significant associa-
tions between anxiety and subsequent drinking for individuals high in
negative urgency. Positive urgency did not moderate the association
between positive affect and intoxication as expected, and it exhibited
an unexpected attenuation of the association between anxiety and
intoxication. Further research on the construct utilizing experimental
and experience sampling type approaches is warranted. Effects of
negative urgency may be most likely in modifying a prepotent action
tendency. Results support the role of self-control in contributing to
reduced alcohol consumption in this population. Heavier drinkers
exhibited greater symptoms of alcohol disorder, yet the association
between intoxication and symptoms was attenuated. The study
supports the use of experience sampling in studying acute signs and
symptoms of alcohol dependence and high risk drinking.
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