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Abstract

Objectives: Using Ecological Momentary Assessment methods (EMA) we aimed to investigate
the influence of trait and state (momentary) impulsivity on alcohol use behaviors in daily life.
Facets of the UPPS trait model of impulsivity (Whiteside and Lynam, 2001) have been found to
differentially relate to alcohol-related outcomes and behaviors in cross-sectional and longitudinal
studies. The present work expands on this by assessing UPPS facets in daily life and examining
the contributions of trait and state impulsivity facets to daily life drinking behavior.

Methods: 49 participants were prompted at least six times per day for 21 days. A total of 4,548
collected EMA reports were included in analyses. Multi-level models were computed predicting
daily life alcohol use behaviors from state and trait impulsivity facets and relevant covariates.

Results: Individual facets of momentary impulsivity differentially related to alcohol outcomes,
such that (lack of) premeditation and, to a lesser extent, sensation seeking showed unique patterns
of association with drinking and drinking quantity. Only trait levels of (lack of) premeditation
were related to drinking behavior in daily life; no other trait UPPS scale significantly related to
alcohol use.

Conclusions: These results highlight state difficulties with premeditation as particularly relevant
to drinking behavior in daily life. Our results also support the incremental validity of state
impulsivity facets over trait level measures in relation to drinking behavior in daily life. These
findings offer important insight into the phenomenology of daily-life alcohol use and highlight
possible avenues for intervention and prevention efforts.

Public Health Statement: Momentary fluctuations in premeditation predict alcohol use in
daily life. Treatments targeting planning or forethought in relation to alcohol use may interrupt this
process contributing to daily life drinking behaviors.
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Introduction

Impulsivity, broadly defined, is a robust predictor of alcohol use behavior and related
outcomes. For example, impulsive features have been shown to contribute to the onset of
alcohol use and related problems (McGue et al., 2001; von Diemen et al., 2008),
development of AUD (Clark et al., 2002) and severity of alcohol addiction (Mitchell et al.,
2005).

Personality research indicates that different facets or aspects of impulsivity are meaningfully
distinct and offer unique information about individuals and their behavior. The UPPS model
of impulsivity (Whiteside & Lynam, 2001), now among the most widely used assessments of
impulsivity, was developed specifically to integrate the mostly commonly assessed impulsive
features into a single model. The UPPS model includes the following facets: Urgency,
tendency to act on urges under emotional contexts; (lack of) Premeditation, poor planning or
forethought; (lack of) Perseverance, poor persistence; and Sensation Seeking, a preference
for exciting and novel stimuli or situations. The UPPS model was later amended to
differentiate positive and negative urgency, reflecting the tendency toward rash action under
positive and negative mood states, respectively (UPPS-P; (Cyders & Smith, 2008).

UPPS trait facets appear to represent unique and specific mechanisms of alcohol use and
misuse. Trait urgency has shown distinct associations with alcohol-related problems and
impairment concurrently (McCarty et al., 2017; Pearson et al., 2012; Settles et al., 2012;
Tran et al., 2018), prospectively (Pedersen et al., 2016), and in meta-analyses (Coskunpinar
et al., 2013). Ratings of trait urgency also distinguished between individuals reporting
alcohol abuse from those that did not (Whiteside & Lynam, 2003) and related to drinking
and driving behaviors (Treloar et al., 2012). Lack of premeditation, or poor planning,
demonstrated significant associations with alcohol intake and binge drinking (Tran et al.,
2018), alcohol dependence (Coskunpinar et al., 2013). Lack of perseverance has shown
weak relationships with alcohol use across studies (Stamates & Lau-Barraco, 2017). Some
studies have shown significant associations between poor perseverance and alcohol use
(Magid & Colder, 2007; Pearson & Henson, 2013), but these effects frequently were not
unique (i.e., the effects were not as strong as those of other facets) or they were attenuated
by adjusting for other impulsivity facets (Fischer & Smith, 2008; Kiselica et al., 2015;
Magid & Colder, 2007). Trait sensation seeking has been associated with frequency and
degree of alcohol use (Adams et al., 2012; Cyders et al., 2009; MacPherson et al., 2010;
Pearson et al., 2012), and heavy drinking (Coskunpinar et al., 2013; Kiselica et al., 2015;
Quinn et al., 2011; Stamates & Lau-Barraco, 2017). In general, existing research provides
robust evidence of the relationship between impulsivity facets and alcohol use at the
between-person (or individual-difference) level; however, it does not necessarily provide
insight into how impulsivity facets and alcohol use relate in individuals’ daily lives.

Recently ecological momentary assessment (EMA; Stone & Shiffman, 1994) has been used
to investigate the influence of momentary, or state, impulsivity on alcohol use. Preliminary
evidence shows momentary impulsivity relates to alcohol use patterns and alcohol-related
behavior in daily life. For example, reduced inhibitory control (increased impulsivity) over
the course of a day was associated with increased alcohol consumption that day (Jones et al.,
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2018). Daily impulsivity also related to greater odds of heavy drinking and more alcohol
related problems that day (Stamates et al., 2019). Drinking was also reported more on days
with greater than normal reported sensation seeking (Lydon-Staley et al., 2019). However,
these studies have not examined the momentary (or within-day) relationship between
impulsivity and alcohol. Moreover, investigations of alcohol use in daily life tend to use
monolithic conceptualizations of impulsivity, despite evidence that impulsivity is a multi-
faceted construct. One notable exception is a recent study that found momentary fluctuations
in negative urgency and lack of planning differentially related to retrospective reports of
drinking behaviors (Pedersen et al., 2019).

Although past studies reveal unique associations of individual facets of impulsivity with
alcohol use and related outcomes, it remains unclear whether these associations hold when
impulsivity and alcohol use behavior are both assessed in daily life. Existing EMA and daily
life studies rarely assess multiple impulsivity facets in the moment, essentially ignoring
potential facet-level distinctions among impulsive traits. Furthermore, no study to date has
assessed both impulsivity facets and alcohol use in daily life, which may have led existing
studies to misestimate the association between state impulsivity and alcohol in daily life.

The current project addresses this gap in the existing literature. We predicted that
momentary facets of impulsivity would demonstrate differential associations with alcohol
use in daily life. Using the UPPS model, we assessed four facets of momentary impulsivity
(urgency, lack of premeditation, lack of perseverance, sensation seeking) and examined the
association of each with alcohol use behaviors. Based on the existing literature, we
hypothesized that momentary sensation seeking would relate to the dichotomous drink
variable based on evidence relating sensation seeking to frequency of drinking (e.g., Cyders
et al., 2009; Pearson et al., 2012). Previous work highlighted the relevance of negative
urgency and (lack) of premeditation to binge drinking, alcohol problems, and high-intensity
drinking (e.g., Pedersen et al., 2019; Tran et al., 2018); therefore, we hypothesized that
momentary urgency and (lack of) premeditation would relate to number of drinks consumed.
Given the evidence base supporting the importance of person-level impulsive traits to
alcohol use behaviors, we also tested the ability of momentary impulsivity facets to provide
predictive information on drinking behavior above and beyond baseline impulsive traits. We
expected both momentary and baseline impulsivity facets to contribute significant variance
in predicting alcohol use behavior in daily life.

Procedures and participants

The present study is a secondary data analysis of existing data combined from two EMA
studies, with full approval of the relevant Institutional Review Board. Study 1 focused on
alcohol craving and associated physiology in daily life. Inclusion criteria were participant
age between 18-45, drinking alcohol at least twice per week, meeting criteria for a disorder
of emotion dysregulation (i.e., mood, anxiety, borderline personality disorders), and current
engagement in outpatient psychological treatment (excluding treatment for problems with
alcohol or other drugs). Participants attended a laboratory session during which they
completed baseline demographic and other questionnaires, completed a psychophysiological
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protocol in a laboratory, and were then oriented to the smartphone-based EMA software and
procedure. The EMA portion of the study lasted up to 3 weeks (21 days), during which
participants answered prompts throughout the day using a smartphone and wore
physiological sensors. The physiological data collected are not analyzed or included in the
current article. The EMA protocol consisted of scheduled and participant-initiated reports
during participant-specified waking hours. Scheduled EMA reports occurred upon waking
(and before noon), and at six random points throughout the day. These reports assessed
momentary mood, craving for alcohol and other substances, social context, consumption of
alcohol, social conflict, and momentary impulsivity.

Participants in Study 1 were also instructed to self-initiate a report if they: 1) experienced a
significant change in mood (mood dysregulation episode), 2) were craving alcohol (craving
episode), or 3) consumed their first drink of alcohol in an episode (initial drink). The
protocol for Study 1 also included automated prompted follow-up reports 30, 60, 90 and 120
minutes following reported alcohol consumption from random or initial drink prompts.
Following completion of the EMA protocol, participants returned for a laboratory debriefing
session and were compensated according to their compliance rate, for a total maximum
possible compensation amount of $250 for the whole study. Average compliance for
participants included in this project was 80% for morning reports and 80% for random
prompts.

The 29 participants from Study 1 that were included in this project were primarily female
(N=23, 83%) and ranged in age from 18 to 36 years old (M= 23.3; SD= 4.25). 90% of the
sample identified as white and 10% identified as black/African-American. Most participants
were single/never married (86%) and without children (86%). A total of 2,927 reports from
Study 1 were included.

Study 21 was designed to investigate neural functional connectivity, physiology, and emotion
dysregulation in daily life. Inclusion criteria for Study 2 were: female, right-handedness, and
diagnosed with a disorder of emotion dysregulation (i.e., mood, anxiety, borderline
personality disorders), and currently in outpatient treatment. The Study 2 protocol was
identical to that of Study 1 with the following exceptions: 1) participants completed an fMRI
imaging session as part of the baseline laboratory session instead of the psychophysiological
procedure in Study 1; and 2) participants self-initiated reports only for mood dysregulation
episodes—participants did not initiate reports for craving or drinking episodes and alcohol
follow-up reports were not administered. Average compliance for participants included was
88% for morning reports and 87% across random prompts.

A total of 20 participants from Study 2 were included in these analyses. All participants
were female and ranged in age from 18 to 37 years old (M= 24.6; SD=5.21). 90% of the
sample identified as white and 10% identified as black/African-American. Most participants
were single/never married (78%) and without children (90%). These participants from Study
2 provided a total of 1,621 reports.

1Data from the full sample with different research and analytic foci are published in Hua et al. (2019).
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Measures common to both studies

UPPS Impulsive Behavior Scale (Whiteside and Lynam, 2001).—The UPPS
questionnaire consists of 44 items assessing four distinct aspects of impulsive behavior:
Negative Urgency, (lack of) Perseverance, (lack of) Premeditation, and Sensation Seeking.
This measure has demonstrated reliability and validity within clinical, community, and
college samples. For both studies, participants completed the UPPS during the baseline
laboratory assessment session (i.e., before the EMA phase). Alpha coefficients for the UPPS
subscales in the combined sample ranged from 0.77 (lack of Premeditation) to 0.90
(Negative Urgency).

Momentary impulsivity.—Momentary impulsivity was assessed during the EMA phase
for both studies using a four-item scale corresponding to state manifestations of the four
facets of impulsivity outlined in the UPPS model (Whiteside & Lynam, 2001). The items
were: “| felt and acted on a strong impulse” (urgency); “I did something without really
thinking it through” (lack of premeditation); “I gave up easily” (lack of perseverance); and “I
did something for the thrill of it” (sensation seeking). Participants were asked to respond on
a 5-point Likert scale (1= very slightly or not at all, 5= extremely) the degree to which they
experienced each in the previous 15 minutes.

Alcohol use.—Alcohol use was assessed in all prompts during the EMA phase.
Participants were asked whether they consumed alcohol since they last responded to a
prompt (1 dichotomous item) and, if they had, the number of standard drinks that were
consumed (1 continuous item). Combining data from both studies, results of unconditional
multi-level models (MLMs) indicated that approximately 13% of the variance for the
dichotomous drink outcome occurred at the person level, 29% at the day level, and the
remaining 58% of variance in the drink variable occurring at the momentary level. For the
continuous number of drinks variable, approximately 6% of the variance was accounted for
by person, 12% by day, and the remaining 82% accounted for by moments.

Analytic plan

Only participants who drank during the EMA component of the studies were included in
data analysis. Additionally, data were constrained to include only the first 21 days of EMA
data; due to scheduling, a few participants contributed more than 21 days of data in Study 1
but these were not included. All available data from all prompt types (e.g., random, follow-
up, participant-initiated) were used across both studies. A total of 4,548 reports were
included in analyses.

All analyses were completed in SAS 9.4 using Proc GENMOD to predict dichotomous
drinking (yes/no) and Proc MIXED to predict number of drinks. The data structure was
specified as moments nested within days within people. Random effects were included on a
model-by-model basis. Random effects were initially included for all impulsivity predictor
variables at the moment- and day-levels and individual random effects were then removed if
the models did not converge or if the random effects modeled were not significant
(suggesting these could be modeled as fixed effects). No person-level random effects were
specified. This process was completed iteratively for each random effect in each model. All
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models included covariates of age, gender, weekend (yes/no), hour since wake, and day in
the study?. Participants in Study 1 reported significantly more drinking occasions (n=436)
than those in Study 2 (n=111). Frequencies of prompt completion indicate this difference is
attributable to participant-initiated drinking reports and drinking follow-ups. To account for
this, study (Study 1 or Study 2) was included as a covariate in all models. To account for
possible reciprocal effects between impulsivity and alcohol, we also included the cumulative
sum of drinks consumed in the day leading up to each prompt as a momentary covariate in
all models. Thus, any significant impulsivity effects represent the effects of impulsivity
controlling for alcohol already consumed.

Models first were run for each facet separately. Running separate models for each facet
allowed us to test for the independent association of each impulsivity facet with drinking
behaviors in daily life, addressing our first hypothesis about differential patterns of
associations across facets. These models included moment-, day cumulative average-, and
person-level effects of a given facet (e.g., moment, day cumulative average and person-level
sensation seeking), and covariates. Momentary facet scores represent impulsivity reported
concurrently (at the same prompt) as the outcome. At each time-point we computed a
cumulative average score, the average of that facet score so far in that day up to a given
prompt (Cassell, 2010). We used the cumulative average rather than a day-level average
because a day-level average includes all reports within a day (including those after the
current prompt and later alcohol use), whereas the cumulative average includes only reports
prior to a given prompt. By including the cumulative average impulsivity facet score and the
cumulative sum of drinks so far in a day, we adjust for alcohol already consumed and the
possible influence of later alcohol use on impulsivity scores. The combined inclusion of
these variables therefore effectively controls for possible reciprocal influences of alcohol on
momentary impulsivity scores. Impulsivity predictors were centered according to the level of
measurement per convention: momentary scores were centered on day means within person;
day-level cumulative average was centered on person means within sample; and person-level
scores were centered on sample mean. Including the UPPS baseline score for the respective
facet as a predictor in each model allowed us to test our second hypothesis about the relative
contributions of trait and state-level impulsivity.3

We lastly tested the incremental contributions of each facet by entering all four facets (at all
levels) and UPPS scales together into the same model with covariates.

Frequencies and Descriptives

A total of 4,548 momentary reports were included in the dataset used for these analyses
from 49 total participants. These include 547 drinking reports (13% of total reports). In most
drinking reports participants reported consuming one (N=306, 56%) or two drinks (N=154,
28.2%) since the previous prompt. Reports of four or more drinks since the last report were

2\\fe also ran models including time since the last completed prompt as a covariate. Inclusion of this variable did not alter the pattern
of results, significance of effects, or magnitude of estimates.
\We also tested for possible interactions between state and trait impulsivity variables; however, no interaction terms were significant.
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relatively infrequent (N=33, 6%). That said, heavier drinking days (e.g., drinking four or
more drinks in a day) were reported by 28 of the 49 participants, with 21 of those
participants reporting multiple heavier drinking days (mean=4.31 heavy drinking days,
SD=2.48).

Descriptives for baseline UPPS scales and person-level aggregates of EMA facets are
reported in Table 1. Baseline UPPS questionnaire scale mean scores ranged from 1.91 (lack
of premeditation; SD=0.38) to 2.73 (sensation seeking; SD=0.57). No significant gender
differences were found for baseline UPPS facet scale scores. EMA assessed impulsivity
facets showed a somewhat narrower range of scores, with person-level means between 1.12
(sensation seeking; SD=0.16) and 1.20 (lack of perseverance; SD= 0.27).

Pearson correlations between baseline UPPS facets and person-level aggregates of EMA
facets are also reported in Table 1. Convergent correlations between EMA facets and
respective UPPS scales were typically moderate, ranging from 0.46 (EMA and UPPS lack of
perseverance) to 0.10 (EMA and UPPS lack of premeditation). Intercorrelations among
EMA facets suggest some method-specific effects (range 0.31 to 0.83) and poor
discrimination between the EMA facets at the person-level. Baseline UPPS intercorrelations
did not evince the same method-specific effects (range —0.001 to 0.46), though several scales
did demonstrate poor discrimination (e.g., UPPS lack of perseverance, UPPS sensation
seeking) similar to EMA facets.

Multi-level models

Table 2 shows the results of the four models predicting momentary drinking (yes/no). Each
facet model was run independently of the others, so each facet header represents a unique
model predicting momentary dichotomous drink. As shown in Table 2, none of the urgency,
(lack of) perseverance, or sensation seeking variables were significant predictors of drinking
in the moment. (Lack of) premeditation at the moment- (OR=1.26, p<0.05) and at day-levels
(OR=1.62, p<0.05) significantly predicted drinking. This momentary effect indicates that
participants reporting having a drink since the last prompt are also more likely to report
experiencing greater difficulties with premeditation in the last 15 minutes. The latter, day-
level cumulative average effect indicates that individuals reporting greater than typical
difficulties with planning so far that day were 1.62 times more likely to report drinking at a
given prompt. Finally, those with higher UPPS (lack of) premeditation scores at baseline
were also more likely to report drinking (OR=1.45, p<0.01).

Table 3 reports the models predicting number of drinks consumed since the last prompt.
Again, one model was run for each of the four facets independently, for a total of four
unique models (one per facet). Urgency and (lack of) perseverance were not significant
predictors of how much alcohol the participants reported consuming since the last prompt.
Day-level cumulative average was the only level of (lack of) premeditation to predict the
drink number outcome. Individuals experiencing greater than typical difficulties with
premeditation so far in a day (up to the last prompt) reported having consumed a greater
number of drinks since the last prompt (6=0.16, p<0.05). In the sensation seeking model,
momentary sensation seeking was significant (6=0.08, p<0.05); individuals reporting
experiencing greater sensation seeking in the past 15 minutes also reported having drank
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relatively more alcohol since the last prompt. Though these momentary effect estimates are
small, they would equate to meaningful differences in alcohol consumption over an entire
drinking episode.

The final model testing the incremental contribution of EMA-assessed impulsivity facets and
UPPS traits in predicting the two drinking outcomes (dichotomous drink and drink number)
is shown in Table 4.4 The left column of Table 4 presents estimated odds-ratios from the
model predicting dichotomous drink (yes/no). None of the UPPS questionnaire facets
significantly predicted participant momentary drinking when entered with EMA facets.®
Greater EMA cumulative average (lack of) premeditation significantly increased the odds of
a participant drinking at any given prompt (OR=1.77, p<0.05).6

The right-hand column of Table 4 reports effects from the model predicting number of
drinks consumed since the last prompt. None of the baseline UPPS questionnaire scales
significantly predicted momentary drink number when entered alone or jointly with EMA-
assessed facets. The only EMA-assessed facet to significantly relate to momentary drink
number when EMA facets was the cumulative average (lack of) premeditation experienced
by participants leading up to a given prompt (4=0.19, p<0.01).”

Discussion

This study examined the effects of momentary and trait impulsivity facets on alcohol use
behavior in daily life. Using a sample from two combined EMA studies we employed multi-
level models to assess two primary questions and related hypotheses. First, we hypothesized
that individual momentary facets of impulsivity would show differential and unique patterns
of association with alcohol use behavior. Specifically, we posited that sensation seeking
would relate to dichotomous drinking and that urgency and (lack of) premeditation would
relate to number of drinks consumed. Counter to our hypothesis, urgency was not related to
momentary drink number and concurrent sensation seeking was related to momentary drink
number, not dichotomous drinking. Our results also identified (lack of) premeditation as
particularly salient to drinking in daily life. Difficulties with premeditation over the day so
far significantly predicted both momentary drinking and quantity consumed, above and
beyond other facets of impulsivity.

Previous EMA studies have shown that deteriorating inhibitory control (increasing
impulsiveness) over a day confers risk for drinking (Jones et al., 2018). Our results suggest a
similar, though more specific, process whereby individuals are more likely to report drinking
and drinking more when they have experienced relatively greater difficulties with thoughtful
deliberation so far that day. Individuals with general difficulty with planning (higher UPPS
(lack of) Premeditation scores) were also more likely to report drinking at a given prompt.
This is consistent with recent work showing that daily fluctuations in (lack of) premeditation

4Two additional models were run as part of model building. First, UPPS baseline facets were entered with covariates. Second, EMA
Eerson-level facet aggregates were entered with covariates. Results from these models are presented in Supplementary Table 1.

UPPS (lack of) Premeditation significantly predicted likelihood of drinking when UPPS facets were entered alone (OR=1.41, p=0.05;
Supplementary Table 1).

The same effects were significant when EMA facets were entered into the model alone (Supplementary Table 1).

See footnote 6.
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among individuals with Attention-Deficit Hyperactivity Disorder (ADHD)—characterized
by poor planning and attentional control—related to past binge drinking and alcohol related
problems (Pedersen et al., 2019).

Together these paint a picture wherein individuals who typically struggle with forethought
and planning are particularly susceptible to alcohol use (and heavier alcohol use) as they
experience fluctuating increases in those difficulties in daily life, which may ultimately lead
to more alcohol-related problems. This process, if replicated in treatment samples, could
help explain the significant diagnostic co-occurrence of Alcohol Use Disorder (AUD) and
disorders characterized by impulsive tendencies and executive function deficits (e.g.,
ADHD, Borderline Personality Disorder, Antisocial Personality Disorder). Identifying poor
premeditation as particularly important to drinking behaviors in daily life highlights possible
avenues for prevention and intervention efforts, including behavioral planning and
identifying coping strategies for days or moments of increased impulsivity—such as
strategies used in Dialectical Behavior Therapy or Cognitive Behavioral Therapy.

Concurrent momentary poor premeditation significantly related to likelihood of drinking the
moment and concurrent momentary sensation seeking significantly related to drink number.
The timeframes referenced in the impulsivity and drinking items result in the impulsivity
timeframe occurring during and after alcohol consumption. As such, these effects indicate
co-occurring changes such that recent alcohol consumption is related to momentary
increases in sensation seeking and impairment in forethought.8 Post-hoc supplemental
analyses (see Supplementary Table 2) suggest alcohol may have acute and aggregate effects
on (lack of) premeditation and sensation seeking specifically. However, issues of sample size
and response rates (particularly reduced responding over the course of drinking episodes)
merit caution in interpreting these findings. Future studies could further investigate this
using EMA protocols specifically designed to elicit additional participant responses under
intoxication and over the duration of drinking episodes (see Piasecki, 2019 for further
discussion).

Our second hypothesis stated that both momentary facets and baseline UPPS scores,
reflecting state- and trait-levels of impulsivity respectively, would be significant predictors
of drinking behavior in daily life. Individuals higher on the UPPS (lack of) premeditation
scale were nearly 1.5 times more likely to report drinking at any given prompt. This was,
however, the only significant person-level impulsivity indicator (UPPS baseline score or
EMA person-level aggregate) across any model.

The (lack of) significant person-level or trait-level effects is not altogether surprising given
that our research questions, and consequently the models, focus on momentary instances of
drinking behavior. Historically, research has found consistent effects relating trait-level
impulsivity to global or long-term patterns of alcohol use behavior; daily life studies,
however, have reported less consistent trait-level effects. Our results contribute to a growing

8\We tested models of reciprocal effects of alcohol on impulsivity ratings. Procedures and results for these analyses are reported in
supplementary materials. Generally, results showed that alcohol use predicted increases in (lack) of premeditation and sensation
seeking. Because significantly fewer reports were provided after drinking initiation and response rates progressively decreased over
the course of drinking episodes, these analyses may be under-powered and findings should be interpreted with that in mind.
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body of research suggesting that trait-level impulsivity may be an inconsistent predictor of
alcohol use in daily life (Black et al., 2018; Dvorak et al., 2016; Gaher et al., 2014). Some
research suggests that impulsive traits more commonly function as moderators of more
proximal predictors of drinking, such as mood (Bold et al., 2017; Simons et al., 2010),
psychopathology symptom expression (Black et al., 2018; Gaher et al., 2014), or intentions
to drink (Stevens et al., 2017).

Correlations between person-level aggregates of EMA facets and UPPS questionnaire scores
showed only moderate convergence in this study. Effect estimates from our data are similar
to those reported in other studies that have compared momentary assessments of impulsivity
to trait measure scores (e.g., Pedersen et al., 2019; Sperry et al., 2018; Tomko et al., 2014).
However, low to moderate convergence between EMA-assessed and trait-level measures
could indicate that the two capture related but not identical constructs, similar to what has
been documented regarding trait self-report and behavioral task measures of impulsivity (see
Cyders & Coskunpinar, 2011; Sharma et al., 2014). On the other hand, when considering
state and trait impulsivity, perhaps they capture similar domains but through distinct lenses
(time-frames). Additional research into these constructs and their respective nomological
networks (of associated behaviors, problems, and outcomes) can elucidate how state and
trait impulsivity relate to each other or substance use behaviors in daily life.

It is also possible that trait impulsivity may be somewhat of a misnomer. It has been
suggested that impulsivity traits do not show the same stable and enduring patterns that other
traits do over time. For example, conscientiousness and impulse control (the inverse of
impulsivity) show well-established age effects wherein impulse control improves over the
lifespan, particularly in middle and late adulthood (McAdams & Olson, 2010). Moreover,
several studies, including this one, show intra-individual variability in impulsivity across
relatively short periods of time (e.g., Ansell et al., 2015; Jones et al., 2018; McCarthy et al.,
2018; Pedersen et al., 2019; Tomko et al., 2014, 2015; Trull et al., 2016). Some suggest that
individuals high in impulsive traits likely are not constantly thinking or acting impulsively,
rather impulsivity is more likely expressed in “spikes” when individuals think or act
impulsively for a brief period (Wright & Simms, 2016). High trait level impulsivity could
then be conceptualized as larger or more frequent spikes, or greater variability, aggregated
across time. This may explain why trait-level impulsivity scores may not predict specific
instances of behavior well, because that aggregation masks consequential brief expressions
of impulsive thoughts and behaviors.

The results of this study should be interpreted with several considerations in mind. First,
these participants were not selected based on alcohol-related impairment or treatment. Given
evidence that trait impulsivity may act as a predisposition to developing Alcohol Use
Disorder and other alcohol-related problems, it is plausible that the relationship between
state and trait impulsivity and alcohol use in daily life would be different in a sample
selected for alcohol-related impairment (e.g., those with chronic AUD). Additionally, most
participants reported consuming alcohol at a relatively moderate pace (with most reporting
having one or two drinks since the last prompt), which likely impacted estimated effect sizes
in models predicting momentary drink number. Heavier drinkers may show different patterns
of effects based on rate of consumption, which should be investigated in future studies.
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Second, these participants were selected for emotion regulation difficulties (i.e., diagnoses of
mood, anxiety, and/or borderline personality disorders) and were predominantly white and
female. Therefore, additional research is required to establish how these results may or may
not generalize to other groups. Lastly, EMA impulsivity facets were measured with one item
each. This choice aimed to minimize participant burden (given this was part of a larger EMA
protocol) and the incremental predictive validity of longer scales in EMA protocols, as well
as how many items is sufficient, is an empirical question that remains to be answered with
future research. However, it is possible that these few items may not have captured all
important expressions of the respective facet constructs. Furthermore, EMA impulsivity
items demonstrated some high intercorrelations (particularly EMA urgency and (lack of)
premeditation and sensation seeking) and low correlations with matched UPPS facet scores
(particularly EMA and UPPS urgency). While these EMA impulsivity items tap into
constructs differentially related to alcohol use (as evidenced in multilevel model results), it is
unclear the degree to which these items—particularly EMA urgency—tap into both the
intended UPPS construct and constructs distinct from other aspects of impulsivity. Similar
concerns about measurement of momentary or state impulsivity using EMA have been
discussed elsewhere (see Stevens et al., 2020) and justify future investigation in relation to
the items used here.

Conclusions

This study offers a unique perspective on the long-recognized relationship between
impulsivity and alcohol use. Using EMA, we assessed facets of impulsivity and alcohol use
behavior in daily life, contributing to the emerging literature on the validity of momentary
(state) impulsivity and its relationship to alcohol use behaviors. Our results identify state-
level poor planning, or poor deliberation, as significantly relevant to alcohol use in daily life,
above and beyond other facets of impulsivity. Additionally, these results support the validity
of momentary impulsivity facets above and beyond trait-level measures in relation to
drinking behavior in daily life. Future research using EMA methods to investigate these
relationships is necessary to replicate and extend these findings using more comprehensive
momentary facet assessments within high-risk or high-use groups. However, these results
have important implications for understanding the phenomenology of alcohol use and
momentary risk factors for drinking.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments
The National Institutes on Alcohol Abuse and Alcoholism (T32AA013526, R21AA022099) and Mental Health

(R21MH100359) at the National Institutes of Health supported this work. The analyses, findings, and narrative in
this report are the sole work of the authors.

References

Adams ZW, Kaiser AJ, Lynam DR, Charnigo RJ, & Milich R (2012). Drinking motives as mediators
of the impulsivity-substance use relation: Pathways for negative urgency, lack of premeditation, and

Psychol Addict Behav. Author manuscript; available in PMC 2022 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Griffin and Trull

Page 12

sensation seeking. Addictive Behaviors, 37(7), 848-855. 10.1016/j.addbeh.2012.03.016 [PubMed:
22472524]

Ansell EB, Laws HB, Roche MJ, & Sinha R (2015). Effects of marijuana use on impulsivity and
hostility in daily life. Drug and Alcohol Dependence, 148, 136-142. 10.1016/
j.drugalcdep.2014.12.029 [PubMed: 25595054]

Black AC, Cooney NL, Sartor CE, Arias AJ, & Rosen MI (2018). Impulsivity interacts with
momentary PTSD symptom worsening to predict alcohol use in male veterans. The American
Journal of Drug and Alcohol Abuse, 44(5), 524-531. 10.1080/00952990.2018.1454935 [PubMed:
29641264]

Bold KW, Fucito LM, DeMartini KS, Leeman RF, Kranzler HR, Corbin WR, & O’Malley SS (2017).
Urgency traits moderate daily relations between affect and drinking to intoxication among young
adults. Drug and Alcohol Dependence, 170, 59-65. 10.1016/j.drugalcdep.2016.10.035 [PubMed:
27875802]

Cassell D (2010). Stupid Human Tricks with PROC EXPAND. SAS Global Forum 2010, 6. http://
support.sas.com/resources/papers/proceedings10/093-2010.pdf

Clark DB, Vanyukov M, & Cornelius J (2002). Childhood Antisocial Behavior and Adolescent
Alcohol Use Disorders. Alcohol Research and Health, 26(2), 109-115.

Coskunpinar A, Dir AL, & Cyders MA (2013). Multi dimensionality in impulsivity and alcohol use: A
meta-analysis using the UPPS model of impulsivity. Alcoholism: Clinical and Experimental
Research, 37(9), 1441-1450. 10.1111/acer.12131

Cyders MA, & Coskunpinar A (2011). Measurement of constructs using self-report and behavioral lab
tasks: Is there overlap in nomothetic span and construct representation for impulsivity? Clinical
Psychology Review, 31(6), 965-982. 10.1016/j.cpr.2011.06.001 [PubMed: 21733491]

Cyders MA, Flory K, Rainer S, & Smith GT (2009). The Role of Personality Dispositions to Risky
Behavior in Predicting First Year College Drinking. Addiction (Abingdon, England), 104(2), 193—
202.10.1111/j.1360-0443.2008.02434.x

Cyders MA, & Smith GT (2008). Emotion-based Dispositions to Rash Action: Positive and Negative

Urgency. Psychological Bulletin, 134(6), 807-828. 10.1037/a0013341 [PubMed: 18954158]

Dvorak RD, Pearson MR, Sargent EM, Stevenson BL, & Mfon AM (2016). Daily associations
between emotional functioning and alcohol involvement: Moderating effects of response inhibition
and gender. Drug and Alcohol Dependence, 163, S46-S53. 10.1016/j.drugalcdep.2015.09.034
[PubMed: 27306731]

Fischer S, & Smith GT (2008). Binge eating, problem drinking, and pathological gambling: Linking
behavior to shared traits and social learning. Personality and Individual Differences, 44(4), 789—
800. 10.1016/j.paid.2007.10.008

Gaher RM, Simons JS, Hahn NL, Hofman JH, Hofiman JH, & Buchkoski J (2014). An Experience
Sampling Study of PTSD and Alcohol Related Problems. Psychology of Addictive Behaviors:
Journal of the Society of Psychologists in Addictive Behaviors, 28(4), 1013-1025. 10.1037/
a0037257 [PubMed: 25134021]

Hua JPY, Karcher NR, Merrill AM, O’Brien KJ, Straub KT, Trull TJ, & Kerns JG (2019). Psychosis
risk is associated with decreased resting-state functional connectivity between the striatum and the
default mode network. Cognitive, Affective, & Behavioral Neuroscience, 19(4), 998-1011.
10.3758/s13415-019-00698-z

Jones A, Tiplady B, Houben K, Nederkoom C, & Field M (2018). Do daily fluctuations in inhibitory
control predict alcohol consumption? An ecological momentary assessment
study .Psychopharmacology, 235(5), 1487-1496. 10.1007/s00213-018-4860-5 [PubMed:
29497782]

Kaiser A, Bonsu JA, Chamigo RJ, Milich R, & Lynam DR (2016). Impulsive Personality and Alcohol
Use: Bidirectional Relations Over One Year. Journal of Studies on Alcohol and Drugs, 77(3), 473
482. 10.15288/jsad.2016.77.473 [PubMed: 27172580]

Kiselica A, Echevarria J, & Borders A (2015). The Relative Contributions of Impulsivity Facets to
Drinking Outcomes. Addictive Disorders & Their Treatment, 14(3), 152-158. https://doi.org/
10.1097/ADT.0000000000000067

Psychol Addict Behav. Author manuscript; available in PMC 2022 March 01.


http://support.sas.com/resources/papers/proceedings10/093-2010.pdf
http://support.sas.com/resources/papers/proceedings10/093-2010.pdf
https://doi.o/10.1097/ADT.0000000000000067
https://doi.o/10.1097/ADT.0000000000000067

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Griffin and Trull

Page 13

Lydon-Staley DM, Falk EB, & Bassett DS (2019). Within-person variability in sensation-seeking
during daily life: Positive associations with alcohol use and self-defined risky behaviors.
Psychology of Addictive Behaviors, 10.1037/adb0000535

MacPherson L, Magidson JF, Reynolds EK, Kahler CW, & Lejuez CW (2010).Changes in Sensation
Seeking and Risk-taking Propensity Predict Increases in Alcohol Use among Early Adolescents.
Alcoholism, Clinical and Experimental Research, 34( 8), 1400-1408. 10.1111/
J.1530-0277.2010.01223.x

Magid V, & Colder CR (2007). The UPPS Impulsive Behavior Scale: Factor structure and associations
with college drinking. Personality and Individual Differences, 43(1), 1927-1937. 10.1016/
j.paid.2007.06.013

McAdams DP, & Olson BD (2010). Personality Development: Continuity and Change Over the Life
Course. Annual Review of Psychology, 61(1), 517-542. 10.1146/annurev.psych.093008.100507

McCarthy DE, Minami H, Bold KW, Yeh VM, & Chapman G (2018). Momentary assessment of
impulsive choice and impulsive action: Reliability, stability, and correlates. Addictive Behaviors,
83, 130-135. 10.1016/j.addbeh.2017.11.031 [PubMed: 29221928]

McCarty KN, Morris DH, Hatz LE, & McCarthy DM (2017). Differential Associations of UPPS-P
Impulsivity Traits With Alcohol Problems. Journal of Studies on Alcohol and Drugs, 75(4), 617—
622. 10.15288/jsad.2017.78.617

McGue M, lacono WG, Legrand LN, Malone S, & Elkins I (2001). Origins and Consequences of Age
at First Drink. | Associations With Substance-Use Disorders, Disinhibitory Behavior and
Psychopathology, and P3 Amplitude. Alcoholism: Clinical and Experimental Research, 25(8),
1156-1165. 10.1111/j.1530-0277.2001.th02330.x

Mitchell JM, Fields HL, D’Esposito M, & Boettiger CA (2005). Impulsive Responding in Alcoholics.
Alcoholism: Clinical and Experimental Research, 29(12), 2158-2169.
10.1097/01.alc.0000191755.63639.4a

Pearson MR, & Henson JM (2013). Unplanned Drinking and Alcohol-Related Problems: A
Preliminary Test of the Model of Unplanned Drinking Behavior. Psychology of Addictive
Behaviors : Journal of the Society of Psychologists in Addictive Behaviors, 27(3), 584-595.
10.1037/a0030901

Pearson MR, Kite BA, & Henson JM (2012). Unique direct and indirect effects of mpulsivity-like
traits on alcohol-related outcomes via protective behavioral strategies. Journal of Drug Education,
42(4), 425-446. 10.2190/DE.42.4.d [PubMed: 25905122]

Pedersen SL, King KM, Louie KA, Fournier JC, & Molina BSG (2019).Momentary fluctuations in
impulsivity domains: Associations with a history of childhood ADHD, heavy alcohol use, and
alcohol problems. Drug and Alcohol Dependence, 205, 107683. 10.1016/
j.drugalcdep.2019.107683 [PubMed: 31704385]

Pedersen SL, Walther CAP, Harty SC, Gnagy EM, Pelham WE, & Molina BSG (2016). The Indirect
Effects of Childhood ADHD on Alcohol Problems in Adulthood through Unique Facets of
Impulsivity. Addiction (Abingdon, England), 111(9), 1582— 1589. 10.1111/add.13398

Piasecki TM (2019). Assessment of alcohol use in the natural environment. Alcoholism: clinical and
experimental research, 43(4), 564-577.

Quinn PD, Stappenbeck CA, & Fromme K (2011). Collegiate Heavy Drinking Prospectively Predicts
Change in Sensation Seeking and Impulsivity. Journal of Abnormal Psychology, 120(3), 543-556.
10.1037/a0023159 [PubMed: 21443288]

Settles RE, Fischer S, Cyders MA, Combs JL, Gunn RL, & Smith GT (2012). Negative Urgency: A
Personality Predictor of Externalizing Behavior Characterized by Neuroticism, Low
Conscientiousness, and Disagreeableness. Journal of Abnormal Psychology, 121(1), 160-172.
10.1037/a0024948 [PubMed: 21859164]

Sharma L, Markon KE, & Clark LA (2014). Toward a theory of distinct types of “impulsive”
behaviors: A meta-analysis of self-report and behavioral measures. Psychological Bulletin, 140(2),
374-408. 10.1037/a0034418 [PubMed: 24099400]

Simons JS, Dvorak RD, Batien BD, & Wray TB (2010). Event-level associations between affect,
alcohol intoxication, and acute dependence symptoms: Effects of urgency, self-control, and

Psychol Addict Behav. Author manuscript; available in PMC 2022 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Griffin and Trull

Page 14

drinking experience. Addictive Behaviors, 35(12), 1045-1053. 10.1016/j.addbeh.2010.07.001
[PubMed: 20685044]

Sperry S, Lynam DR, & Kwapil TR. (2018). The convergence and divergence of impulsivity facets in
daily life. Journal of Personality, 86(5), 841-852. 10.1111/jopy.12359 [PubMed: 29125631]

Stamates AL, & Lau-Barraco C (2017). The dimensionality of impulsivity: Perspectives and
implications for emerging adult drinking. Experimental and Clinical Psychopharmacology, 25(6),
521-533. 10.1037/pha0000153 [PubMed: 29251982]

Stamates AL, Linden-Carmichael AN, Preonas PD, & Lau-Barraco C (2019). Testing daily
associations between impulsivity, affect, and alcohol outcomes: A pilot study. Addiction Research
& Theory, 27(3), 242-248. 10.1080/16066359.2018.1498846 [PubMed: 31191189]

Stevens AK, Littlefield AK, Talley AE, & Brown JL (2017). Do individuals higher in impulsivity drink
more impulsively? A pilot study within a high risk sample of young adults. Addictive Behaviors,
65, 147-153. 10.1016/j.addbeh.2016.10.026 [PubMed: 27816040]

Stevens AK, Blanchard BE, Talley AE, Brown JL, Halvorson MA, Janssen T, ... & Littlefield AK.
(2020). State-level impulsivity, affect, and alcohol: A psychometric evaluation of the momentary
impulsivity scale across two intensive longitudinal samples. Journal of research in personality, 85,
103914. 10.1016/jjrp.2020.103914 [PubMed: 32341603]

Stone AA, & Shiffman S (1994). Ecological Momentary Assessment (Ema) in Behavioral Medicine.
Annals of Behavioral Medicine, 16(3), 199-202. 10.1093/abm/16.3.199

Tomko RL, Carpenter RW, Brown WC, Solhan MB, Jahng S, Wood PK, & Trull TJ (2014). Measuring
impulsivity in daily life: The Momentary Impulsivity Scale. Psychological Assessment, 26(2),
339-349. 10.1037/a0035083 [PubMed: 24274047]

Tomko RL, Lane SP, Pronove LM, Treloar HR, Brown WC, Solhan MB, Wood PK, & Trull TJ (2015).
Undifferentiated negative affect and impulsivity in borderline personality and depressive disorders:
A momentary perspective. Journal of Abnormal Psychology, 124(3), 740. [PubMed: 26147324]

Tran J, Teese R, & Gill PR (2018). UPPS-P facets of impulsivity and alcohol use patterns in college
and noncollege emerging adults. The American Journal of Drug and Alcohol Abuse, 44(6), 695—
704. 10.1080/00952990.2018.1503280 [PubMed: 30188749]

Treloar HR, Morris DH, Pedersen SL, & McCarthy DM (2012). Direct and Indirect Effects of
Impulsivity Traits on Drinking and Driving in Young Adults. Journal of Studies on Alcohol and
Drugs, 73(5), 794-803. [PubMed: 22846243]

Trull TJ, Wycoff AM, Lane SP, Carpenter RW, & Brown WC (2016). Cannabis and alcohol use, affect
and impulsivity in psychiatric out-patients’ daily lives: Cannabis, alcohol, affect and impulsivity.
Addiction, 111(11), 2052-2059. 10.1111/add.13471 [PubMed: 27270874]

von Diemen L, Bassani DG, Fuchs SC, Szobot CM, & Pechansky F (2008). Impulsivity, age of first
alcohol use and substance use disorders among male adolescents: A population based case-control
study. Addiction, 103(1), 1198-1205. 10.1111/j.1360-0443.2008.02223.x [PubMed: 18494839]

Whiteside SP, & Lynam DR (2001). The five factor model and impulsivity: Using a structural model of
personality to understand impulsivity. Personality and Individual Differences, 30(4), 669-689.
10.1016/S0191-8869(00)00064-7

Whiteside SP, & Lynam DR (2003). Understanding the role of impulsivity and externalizing
psychopathology in alcohol abuse: Application of the UPPS impulsive behavior scale.
Experimental and Clinical Psychopharmacology, 11(3), 210. 10.1037/1949-2715.S.1.69 [PubMed:
12940500]

Wright AGC, & Simms LJ (2016). Stability and fluctuation of personality disorder features in daily
life. Journal of Abnormal Psychology, 125(5), 641-656. 10.1037/abn0000169 [PubMed:
27196437]

Psychol Addict Behav. Author manuscript; available in PMC 2022 March 01.



Page 15

Griffin and Trull

Author Manuscript

100'sd
KKK
‘10°05d
£
‘50°0>d
*
(150)eLz LS50 ,,9€0 . G0 L0€0 810 LT €20 Bunjess uonesuss Sddn '8
(95°0) L0 120 ,,EV0 U0 L0, 0F0 GZ'0  8dueIAABSIad (40 38]) SddN *L
(880) 16'T w770 €10 €0°0- 0T'0 60°0  UonEHpaWald (40 398]) SddN ‘9
(29°0) 95T 1000~ 110 620  ,6¢0 KouaBin aAeBaN Sddn °§
(9r0)zTT Lr1e0 290 G0 Buniess uonesuss VINI ‘v
(1zo)ozT 490 L7€0 90URIANSIAd (30 Xo8]) VINT '€
(ezo)sTT 25 £8°0 UOIEHPAWSIA (4O 398[) VYINT °C
(8T°0) LT'T Aousbin VINT 'T
(as) ves N L 9 S 14 € I4 T
sa|gerieA AlIAIS|ndwl Usamiaq Suolle|aliod pue saAndiiosaq
‘T a|gel

Author Manuscript

Author Manuscript Author Manuscript

Psychol Addict Behav. Author manuscript; available in PMC 2022 March 01.



Page 16

Griffin and Trull

"|eAJBIUI 30UBPLUOD =]D "OIRI-SPPO =HO

'50'0>d

P
"T0°05d

P

910N
80 00 ,,950 6.0 O0v0 L9590 G20 6€0 L.VS0 S0 6€0 ,PS0 Apmis
90T 00T €T SOT 660 20T 0T 10T LYOT 90T 660 €01 by
0vT 690 660 TST ¥.0 90T ST ZL0 20T  EFT 690 660 JEITED)
€T €ZT L 80T €T €T L, LT €8T 2T ,.80T €T €T 827 fem Joye INoH
20T 160 00T 20T 60 00T 20T 860 00T 20T 860 00T Kep Apms
e LT ,.88T 887 SrT L,98T vz  6vT .61 iy 0ST 267 PUBOIM
WT T T wT PTT 80T T 2T 9T T eTT L,9C7 wns YULIp dAleINWND
sapeLenod
Z¥T ¥60 9T 8T 880 OTT T6T OTT ,L,.SYT €€T 160 OTT 1908} SddN
vy 860 60C 69T 80 060 TZZ S60 ST 0CE 260 2T 1808} [93]-U0SIad
08T 2,0 €T €T 90 S60 €vZ 80T ,L¢9T 80z 960 TrT 190w obessne sareINWND
v§T 960 22T 92T 180 TOT G§T 20T L9CT geT €60  vIT 100e} Arejuawoly
Y00 TO0 4,00 ¥00 TO0 L2000 €00 +000 ,,100 00 TOO <00 1dadusiu

1D %56 o 1D %56 o 1D %56 o 1D %56 o
buess uoiresuss 90Ue JONSS lBd (J0 Moe|)  uoIrelpaws id (Jo xoe)) Aousbin

Author Manuscript

Author Manuscript

‘¢ slqeL

(N/A) Xuup snowoloyoip Bundipaid

Author Manuscript

Author Manuscript

Psychol Addict Behav. Author manuscript; available in PMC 2022 March 01.



Page 17

Griffin and Trull

"J08)J9 WOPUEJ Paurelal seyedlpul

i
'50'0>d

*

"70°05d

o

‘310N
900 0T°0- 900 0T'0- 900 0T'0- S0°0 0T'0- Apms
100 100 100 ¥00°0 100 100 100 €000 aby
600 100 600 900 600 G500 600 €00 lspuso
€000 4+ 700 €000 +x 700 €000 45700 €000 ,,700 aYem Ja)je JnoH
2000 €000 2000 2000 2000 €000 2000 2000 Kep Apmis
€00 45 P10 €00 «x P30 €00 +x 110 €00 L, IT0 SNENEETVY
100 40600 100 4000 100 4600 T00 4,600 wns>uup sAneINWND
Sa1811BN0D
S0°0 100 S0°0 900 00 800 ¥0°0 200 9]Bds SddN
6T°0 9T'0 ¢T’o 90°0- [434] ST°0 9T'0 0¢0 1398} |9N9]-U0SIad
y 1908}
S0°0 900 €00 T0°0- S0°0 « 910 ¥0°0 100 afelane aneINWIND
€00 800 €00 £000°0- €0'0 00 €00  S00 /208 Aoy
6T°0 S¢'0- 8T'0 ¢C0- 810 9¢°0- 870 LT°0- 1daouaiu|

ES) 3 ES) 3 ES) 3 ES) 3
BuIdeas uolesUeS  aduRIBASS JBd (JO Moe[)  uoltelpawaId (Jo Moe|) fouwebin

Author Manuscript

‘€ 9lqeL

Author Manuscript

Author Manuscript

Jaquinu yuip Bunaipaid

Author Manuscript

Psychol Addict Behav. Author manuscript; available in PMC 2022 March 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Griffin and Trull

All four EMA and UPPS facets entered jointly

Table 4.

Drink (Yes/No)

Drink number

OR 95% ClI Est SE

Intercept 0.01¥* 0.004 0.03 -0.20  0.20
EMA Urgency moment. 1.01 0.79 1.29 0.03 0.03
EMA Premeditation moment. 1.24 0.95 1.62 0.01 0.03
EMA Perseverance moment. 0.97 0.77 121 -0.01 0.02
EMA Sensation Seeking moment. 1.16 0.90 149 0.067L 0.04
EMA Urgency c. avg. 1.24 0.79 1.94 -0.05 0.05
EMA Premeditation c. avg. 177% 108 290 g19** 006
EMA Perseverance c. avg. 0.76 0.53 1.09 -0.04 0.03
EMA Sensation Seeking c. avg. 0.83 050 1.38 -0.004 0.05
EMA Urgency person 0.40 0.07 221 0.20 0.37
EMA Premeditation person 1.70 0.57 5.05 0.003 0.24
EMA Perseverance person 0.69 0.34 1.41 -0.09 0.13
EMA Sensation Seeking person 2.98 056 15.89  0.003 0.34
UPPS Negative Urgency 1.07 0.82 1.40 0.06 0.06
UPPS Premeditation 1.37 092 203 0.03 0.09
UPPS Perseverance 0.93 0.70 1.24 0.03 0.06
UPPS Sensation Seeking 1.07 0.81 1.41 -0.03 0.06
Covariates
Cumulative drink sum 125 111 140 009 0.1
Weekend 194 151 249 0117 0.03
Study day 1.00 0.98 1.02 0.003 0.002
Hour after wake 1297 124 134 004 0.003
Gender 0.97 0.68 1.39 0.03 0.09
Age 1.03 1.00 1.07 0.004 0.01
Study 059 043 0.83 -0.08 0.06

Note.

-

p<0.001

ok
p<0.01.

"p<0.05.

findicates retained random effect.

Moment.=Momentary; Premeditation= (lack of) Premeditation; Perseverance= (lack of) Perseverance; c.avg. = cumulative average.
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