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Abstract

The hypothesis that urgency, a trait quantifying individual differences in impulsive behaviors driven by intense emotions,
moderates associations between affect and alcohol use has received inconsistent support in ecological-momentary-
assessment research. In this Registered Report, we tested whether trait- and state-level urgency moderate affect-
substance use (alcohol and cannabis use) associations in young adults. Four hundred ninety-six adults (ages 18-22)
completed ecological-momentary-assessment surveys five times daily across 32days over 8 weekends. Positive affect
was associated with increased alcohol-use probability, and negative affect was associated with decreased alcohol-use
probability; cannabis use showed minimal associations with daily affect. Contrary to hypotheses, we found minimal
evidence that urgency moderated daily affect-substance-use associations. Interaction effects were consistently estimated
around the null value with narrow credible intervals. Results challenge theoretical predictions about urgency’s role in

emotion-driven substance use and support simpler affect-substance-use models.
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Both alcohol and cannabis use peak in young adult-
hood (Schulenberg et al., 2020) and are associated with
short-term and long-term adverse consequences (e.g.,
Jennison, 2004; Merrill et al., 2018; Pearson et al., 2017).
Problematic alcohol and cannabis use are often thought
of as forms of emotion regulation (Baker et al., 2004;
Conger, 1956; Cooper et al., 2016; Cox & Klinger, 1988;
Koob & Le Moal, 2008), wherein people use these sub-
stances to cope with negative affect and enhance posi-
tive affect. Thus, over time, people may consume more
alcohol and cannabis when they experience high nega-
tive affect because of the substances’ mood-enhancing
effects. In a similar vein, substance use has been theo-
retically linked to urgency, a personality trait reflecting
individual differences in reflexive responses to emo-
tions (Smith & Cyders, 2016).

Also referred to as “emotional impulsivity” (Johnson
& Carver, 2016), urgency is usually measured via a

well-validated self-report instrument (UPPS-P impulsive
behavior scale; Whiteside & Lynam, 2001) with items
such as “When I am upset I often act without thinking”
and “I am surprised at the things I do while in a great
mood.” There is strong psychometric evidence that
negative and positive urgency are traits distinct from
related personality facets, such as neuroticism (Cyders
& Smith, 2007; Whiteside & Lynam, 2001). Meta-analy-
ses indicate that urgency is associated with broad risk
for externalizing behaviors, including attention-deficit/
hyperactive disorder and borderline personality disor-
der (Berg et al., 2015; Pedersen et al., 2016), and inter-
nalizing symptoms, such as anxiety and depression
(King et al., 2022). Thus, urgency may represent a
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transdiagnostic risk factor underlying risk for multiple
forms of psychopathology (Carver et al., 2017; Johnson
et al., 2013).

According to the theory of urgency, experiencing
intense emotions (of both negative and positive valence)
is hypothesized to motivate people to do things to regu-
late that emotion (Cyders & Smith, 2008). For example,
experiencing anger may lead to aggression (Nesbit
et al., 2007), and experiencing boredom may lead to
disengagement from the current activity (Dora et al.,
2021; Westgate & Wilson, 2018). At the same time, expe-
riencing intense emotions (of both negative and positive
valence) is thought to impair “rational” decision-making
via a reduction in cognitive resources and the valuation
of short-term over long-term interests (Bechara, 2004;
Dreisbach, 2006; Shiv et al., 2005). Taken together, these
two fundamental processes should increase the likeli-
hood that people engage in behaviors with long-term
addictive potential, such as alcohol and cannabis use,
when they experience strong emotions. This phenom-
enon of responding to intense emotions with impulsive
behavior is thought to be reinforcing because the behav-
ior successfully regulates the emotion, and in that way,
the behavior is conditioned by the emotional experience
(Cyders & Smith, 2008). This line of reasoning mirrors
theoretical models of alcohol use and addiction (Baker
et al., 2004; Conger, 1956; Cox & Klinger, 1988; Koob &
Le Moal, 2008). It is thought to be especially relevant
during adolescence and early adulthood (Hussong et al.,
2011; Wills & Filer, 1996) because this developmental
stage is characterized by intense emotional experiences
(Larson & Richards, 1994) and high rates of heavy sub-
stance use (SAMHSA, 2021). Thus, understanding the
role urgency plays in the development of substance use
is critical to improving targeted efforts aimed at prevent-
ing and reducing the harm of substance use and sub-
stance use disorders (Pepe et al., 2023).

Meta-analytic research at the trait level has generally
supported the prediction that people higher in urgency
also report higher frequency of alcohol use (Coskun-
pinar et al., 2013; Stautz & Cooper, 2013) and cannabis
use (Stautz & Cooper, 2014; Um et al., 2019) in cross-
sectional survey studies. Longitudinal research has also
supported an association between urgency traits and
subsequent alcohol use (Levitt et al., 2021; Settles et al.,
2014; Waddell et al., 2022). For instance, Waddell et al.
(2022) showed in a sample of nearly 400 adolescents
that participants reporting higher negative urgency at
an average age of 16 were more likely to have started
drinking alcohol a year later. However, both cross-
sectional and traditional longitudinal research designs tell
researchers little about how trait urgency manifests itself
in real-world situations because these designs can only
demonstrate that people who report generally

responding reflexively to emotion also generally report
more substance use. They cannot demonstrate that
people higher on urgency actually engage in more sub-
stance use shortly following the experience of intense
emotions.

Prior studies have used ecological momentary assess-
ment (EMA; Shiffman et al., 2008) to test whether peo-
ple high on urgency exhibit stronger momentary
associations between emotions and impulsive behav-
iors. For example, several recent studies have shown
that trait urgency did not explain individual differences
in the associations between the experience of negative
emotions and momentary perceptions of impulsivity
(Feil et al., 2020; Sharpe et al., 2020; Sperry et al., 2016,
2018). However, because the theory of urgency states
that impulsive behaviors are reinforced over time
(Cyders & Smith, 2008), it may be more informative to
predict a specific behavior (e.g., alcohol or cannabis
use) in a sample of people who have been reinforced
for that behavior over time (e.g., regular alcohol or
cannabis users).

Three previous EMA studies have tested such a spe-
cific Affect x Urgency interaction among regular alcohol
users, although none have focused on cannabis use.
These studies asked participants to report on their trait
levels of urgency (Whiteside & Lynam, 2001) at a base-
line session and reported on their emotional experience
one to several times per day for multiple weeks and on
their alcohol use either in the moment or the next
morning. Two studies (Bold et al., 2017; J. S. Simons
et al., 2010) reported that momentary negative affect
was associated with same-day alcohol use for people
high in trait negative urgency. In a recent preregistered
test, we failed to replicate these findings (Dora et al.,
2022). Although the study by Bold and colleagues
(2017) was conducted among people enrolled in a
placebo-controlled trial of naltrexone, which might
explain the differential effects (Koob & Le Moal, 2008),
both the study by J. S. Simons and colleagues (2010)
and our study sampled moderate- to heavy-drinking
college students.

What could explain these disparate results? It is pos-
sible that one of the two studies produced a false-
positive or false-negative result. However, there are also
two crucial differences between the projects. First,
whereas we computed indicators of general levels of
negative and positive affect (Dora et al., 2022), J. S.
Simons et al. (2010) focused on more specific affective
states, such as anxiety, sadness, and joviality (and only
the State Anxiety x Trait Negative Urgency interaction
was significant regarding negative-affect regulation). In
a recent project, we found evidence that some discrete
emotions might be stronger predictors of substance use
than others in EMA data (Dora, Piccirillo, et al., 2023).
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Affective states differ in terms of the valence and
arousal of their emotional experience and thus may
differentially motivate behavior (Lench et al., 2011). For
example, both sadness and anxiety are negative affec-
tive states, but sadness is a low-arousal state, and anxi-
ety is a high-arousal state. Such differences so far have
received little attention in the EMA literature on affect
and substance use (J. S. Simons et al., 2010, is a notable
exception), at least in part because most research has
relied on the positive and negative affect schedule
(PANAS) model (Watson et al., 1988) and averaged vary-
ing sets of discrete negative and positive emotions into
daily or momentary measures of general negative and
positive affect. Second, whereas we focused on predict-
ing the number of alcoholic drinks consumed, J. S
Simons et al. (2010) predicted a composite score made
up of number of alcoholic drinks consumed, estimated
blood alcohol concentration (eBAC) at the end of the
drinking episode, and subjective levels of intoxication.
Thus, we (Dora et al., 2022) may have missed an effect
in our narrower set of analyses.

Another way to understand the role of urgency in
substance use would be to examine urgency at the state
level, which measures how well people perceive them-
selves to be controlling their impulses in a given
moment. Our recent research has shown that items
adapted from trait measures of urgency exhibit substan-
tial within-persons variation in EMA data, are highly
correlated with prior measures of state impulsivity, and
are moderately to highly correlated with trait measures
of urgency (Halvorson et al., 2021). They also have
evidence of convergent validity: Several recent EMA
studies have indicated that people report higher urgency
in moments when they experience more negative emo-
tions (Feil et al., 2020; Sharpe et al., 2020) and more
stress (Seldin et al., 2022).

Moments or days characterized by negative emotions
might not necessarily lead to alcohol or cannabis use
if people have alternative and effective means of regu-
lating those emotions. In other words, in moments or
on days when people report more urgency and intense
negative emotions, they are more likely to use alcohol
or cannabis because they are having difficulties regulat-
ing their emotions and behavior. This would indicate
that it is not the general tendency to report emotional
impulsivity that may explain who exhibits the hypoth-
esized association between negative affect and sub-
stance use but that it is the momentary report of
emotional impulsivity that explains when intense nega-
tive emotions lead to substance use. To date, only two
studies have tested this hypothesis regarding alcohol
use, but neither reported significant effects (Dora et al.,
2022; Stamates et al., 2019).

Nearly all this prior research has focused on the
effect of negative affect and urgency on alcohol use.

This naturally stems from the theoretical emphasis that
has been placed on negative affect predicting substance
use (e.g., Baker et al., 2004; Cox & Klinger, 1988)
despite the failure of negative-affect-regulation models
in EMA data for both alcohol (Dora, Piccirillo, et al.,
2023) and cannabis use (Dora, Smith, et al., 2023). On
the other hand, the evidence for positive affect predict-
ing alcohol use in EMA data is much stronger, especially
in samples of college students and young adults (Dora
et al., 2022; Dora, Piccirillo, et al., 2023; Dvorak et al.,
2016; Emery & Simons, 2020). Our meta-analytic model
estimated that on days participants reported positive
affect 1 SD higher than their own average, they were
estimated to be 20% to 25% more likely to drink. Fur-
thermore, both Bold et al. (2017) and we (Dora et al.,
2022) found some evidence that the association between
positive affect and alcohol use was stronger for people
reporting higher trait positive urgency, but these results
were far from conclusive.

No prior studies testing an Affect x Urgency (trait or
state level) interaction have been conducted among
regular cannabis users even though similar emotion-
regulation functions have been hypothesized to moti-
vate both alcohol and cannabis use (Cooper et al.,
2016) and associations between affect and cannabis
use in EMA data have been frequently reported. Over-
all, findings from studies with larger sample sizes indi-
cate similarly that cannabis use is more likely following
reports of higher positive affect rather than negative
affect (Chakroun et al., 2010; Dora, Smith, et al., 2023;
Testa et al., 2019), especially in nonclinical samples
of young adults (Wycoff et al., 2018). People higher
on trait positive urgency may be more likely to use
alcohol or cannabis in moments or on days when they
experience stronger positive emotions because they
generally become more dysregulated in the face of
positive emotions. Alternately, moments or days char-
acterized by higher positive emotions may be more
likely to lead to alcohol or cannabis use when they
are also marked by momentary urgency. Taken
together, these findings highlight the need to place
more emphasis on the role positive affect and positive
urgency play in the decision to consume alcohol and
cannabis in young adults.

In this Registered Report, we aimed to provide strong
evidence testing specific Affect x (Trait- and State-Level)
Urgency interactions in a sample of young adults who
regularly use alcohol or cannabis. We attempted to
provide strong evidence either for or against these
interactions by improving in two ways on previous
studies. First, in this study, we were able to predict
multiple alcohol- and cannabis-use outcomes from mul-
tiple negative and positive affective states. Second, we
performed these tests in a large community sample
(N=496) of regularly using young adults who provided
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EMA data on 32days across 8 weekends (Thursday-
Sunday). This large data set combined with the exhaus-
tive list of ways in which we were able to test
affect-urgency interactions provided us with the ability
to draw more definitive conclusions, at least regarding
the population that we sampled from. We tested the
following hypotheses:

Hypotbesis 1a: Trait negative urgency moderates the
daily within-persons association between negative
affect and subsequent alcohol use so that the asso-
ciation is more positive for people reporting higher
negative urgency.

Hypothesis 1b: Trait negative urgency moderates the
daily within-persons association between negative
affect and subsequent cannabis use so that the asso-
ciation is more positive for people reporting higher
negative urgency.

Hypothesis 2a: State urgency moderates the daily
within-persons association between negative affect
and subsequent alcohol use so that the association
is more positive on days participants report higher
urgency.

Hypothesis 2b: State urgency moderates the daily
within-persons association between negative affect
and subsequent cannabis use so that the association
is more positive on days participants report higher
urgency.

Hypotbesis 3a: Trait positive urgency moderates the
daily within-persons association between positive
affect and subsequent alcohol use so that the asso-
ciation is more positive for people reporting higher
positive urgency.

Hypothbesis 3b: Trait positive urgency moderates the
daily within-persons association between positive
affect and subsequent cannabis use so that the asso-
ciation is more positive for people reporting higher
positive urgency.

Hypotbesis 4a: State urgency moderates the daily
within-persons association between positive affect and
subsequent alcohol use so that the association is more
positive on days participants report higher urgency.

Hypothesis 4b: State urgency moderates the daily
within-persons association between positive affect
and subsequent cannabis use so that the association
is more positive on days participants report higher
urgency.

Transparency and Openness

Following Stage 1 in-principle acceptance, we preregis-
tered the study at https://osf.io/jw6sf/. Our anonymized

data, materials, and code can also be found on the OSF.
We preregistered and report how we determined our
sample size, all data exclusions, and all measures in the
study. The study was approved by the local institutional
review board under Study ID 00006424.

Method

Participants were recruited for participation in a larger
study on the development of alcohol- and cannabis-use
problems during young adulthood.

Sample-size justification

The sample size of this EMA study (W=496) was based
on a power analysis for a different set of analyses than
the ones reported here. For that reason, we conducted
a set of simulations to determine statistical power. We
performed these simulations testing for a cross-level
interaction between negative affect and trait-level nega-
tive urgency on the number of drinks consumed on
drinking days because this should be the analysis for
which the largest sample size is required. That is
because for this analysis, we can use data only from
days on which participants drank alcohol and the inter-
action involves a variable on the participant level. We
had to make a few assumptions in this analysis. First,
based on previous EMA research by our group (Dora
et al., 2022; Dora, Piccirillo, et al., 2023), we conserva-
tively expected participants to contribute 10 drinking
episodes on average across the 32 days of participation
and that participants consume 4.5 alcoholic drinks per
drinking episode on average. Second, because we were
interested in simulating the interaction, we had to make
assumptions about the two main effects in the model.
For simplicity, we assumed two very small effects in
opposite directions (affect: 5=0.05; urgency: b=-0.05).
Third, we had to make assumptions regarding the
uncertainty surrounding multiple model parameters
(random intercept, random slopes, error term). We
based these values on our previous work predicting
number of drinks in EMA data. Using these assump-
tions, we simulated a .02 interaction effect, and the 95%
credible interval (CD for this interaction excluded 0 in
97.6% of simulations. We illustrate an intuitive interpre-
tation of this effect size along two hypothetical indi-
viduals, one whose urgency score is 1 SD above the
sample mean and one whose urgency score is 1 SD
below the sample mean. For the first individual, the
model would estimate that the individual consumes an
additional ~0.12 drinks when negative affect increases
by 1 D compared with the individual’s own mean; for
the second individual, the model would estimate that
the individual consumes =0.07 fewer drinks when
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negative affect increases by 1 SD; thus, we had 97.6%
power to detect a difference in change between the
two individuals (who differ in their urgency score) of
one-fifth of a standard alcoholic drink. For the code for
the power simulations, see https://osf.io/jwo6st/.

Participants and procedure

Participants were young adults (N=496,' ages 18-22,
55.8% assigned female sex at birth) and were recruited
from King, Pierce, and Snohomish Counties from both
college and noncollege sources to ensure a diverse
sample of young adults in Washington State. Recruit-
ment began in August 2020 and was completed in
November 2022. Participants were required to be
between the ages of 18 and 22 at study screening, own
a smartphone, be fluent in English, and report drinking
alcohol or using cannabis at least “about once per
week” over the past 3 months. The sample was stratified
along sex and age (we attempted to recruit equal num-
ber of male and female participants at each age). Par-
ticipants were excluded if they were not fluent in
English or they moved to the United States after age 12
to screen out participants who were not acculturated
to U.S. norms of substance use. We used several recruit-
ment methods (e.g., social media ads, university regis-
trar lists and high school list-servs, newspaper ads,
flyers) and sampled from a wide variety of neighbor-
hoods with differential aggregate socioeconomic status
(as indicated by the 2020 census) to achieve a diverse
sample in terms of gender identity and race/ethnicity.
Thus, although our sample is not a representative one,
it can be considered a high-risk community sample
broadly reflecting Washington census data from coun-
ties in which participants were recruited. We achieved
this aim in terms of gender identity (47.2% cisgender
female, 43.8% cisgender male, 12.9% nonbinary/gender-
queer/gender nonconforming, 4.0% transgender male
or female, 0.06% nongendered) and race/ethnicity
(69.6% non-Hispanic White, 26.2% Asian, 6.7% African
American, 8.5% Hispanic/Latino, and 9.9% who endorsed
more than one ethnicity).

Following screening and training on the EMA proto-
col, participants first completed a baseline assessment
in exchange for $50. For the next 8 weekends (Thurs-
day-Sunday), five times per day, participants received
texts with a link to a brief EMA survey. On Monday
mornings, participants received an additional EMA to
capture behavior from Sunday nights. EMAs were sent
within five 3-hr blocks between 9 a.m. and 11 p.m. with
at least 1 hr between surveys. Participants were initially
sent one reminder at 30 min if they had not completed
their survey; we changed this to 20-min and 40-min
reminders after 2 months of data collection to increase

participation rates. Participants were paid $1 per
completed EMA survey and a $5 bonus for completing
80% of EMA surveys for a given weekend. Participants
completed a total of 104 EMAs on average, with a com-
pletion rate of 62%.

Measures

These measures come from a more extensive battery.
Below, we report the measures relevant to the proposed
study. For the codebook for this study, see https://osf
.io/jwost/.

Baseline assessment

Trait negative and positive urgency. Participants
completed the 12-item negative-urgency and 14-item pos-
itive-urgency subscales of the UPPS-P Impulsive Behavior
scale (Lynam et al., 2006). Items included “When I am
upset, I often act without thinking” and “I tend to act with-
out thinking when I am really excited.” Response options
ranged from 1=disagree strongly to 4=agree strongly for
all items. Internal consistency was high for both subscales
(as>.85, ms>.87). We averaged 12 items of the negative-
urgency subscale and 14 items of the positive-urgency
subscale, respectively.

EMA

Negative and positive affect. We included a total of
39 items in our study, which reflect seven affective states
(anger, anxiety, sadness, general distress, joviality, atten-
tiveness, serenity; Table 1). We chose these seven states
to cover people’s emotional experience based on work
examining the within-persons structure of affect (Jacob-
son et al., 2023). Across three large samples, two to three
of these items loaded onto the same factor. We then
added additional items to each state based on the PANAS-
X scale (Watson & Clark, 1999). At each assessment, par-
ticipants were randomly presented with two items from
each of these seven states, for a total of 14 emotion items.
We used this planned-missing-data design to reduce
participant burden, increase data validity, and reduce
unplanned missing data (Rhemtulla & Little, 2012). Par-
ticipants reported to what extent they experienced each
emotion in the past hour on a visual analogue scale rang-
ing from O=not at all to 100=very much. Negative- and
positive-affect variables showed high reliability across
items and time (RkFs>.95). We calculated daily scores
for each of the seven states. All EMAs filled in during the
day and before the onset of alcohol/cannabis use (to
temporally separate reports of emotions and substance
use) were averaged into daily scores of anger, sadness,
anxiety, other negative affect, joviality, attentiveness,
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Table 1. Negative and Positive Affective States and Items
Negative affect Positive affect
Anger Sadness Anxiety Other Joviality Attentiveness Serenity
Angry Unhappy Anxious Upset Happy Alert Calm
Irritated Sad Afraid Distressed Cheerful Attentive Relaxed
Hostile Blue Nervous Guilty Delighted Determined At ease
Annoyed Alone Jittery Ashamed Joyful Concentrating
Scornful Lonely Shaky Enthusiastic
Disgusted Downhearted Frightened Energetic
Loathing Scared Lively

Excited

and serenity on use days. On nonuse days, we averaged
affect reports before the median onset of alcohol/canna-
bis use on use days.

State urgency. At each assessment, participants were
randomly presented four out of six items of the urgency
subscales of the UPPS-P (Halvorson et al., 2021;
Whiteside & Lynam, 2001). In line with previous work
from our lab (Feil et al., 2020), these items were adapted
by changing the language from general trait descriptors
to past-tense statements that participants rated based on
their experience in the past hour. Furthermore, affect
content was removed from urgency items when appro-
priate to make the items affect-independent (e.g., “T acted
without thinking”). Participants responded to these items
on a visual analogue scale ranging from 0=strongly dis-
agree to 100=strongly agree. This state-urgency construct
was highly reliable across items and time (RkF=.90) and
exhibited excellent factor structure in an earlier study
from our lab (Halvorson et al., 2021). The varying items
that were answered were averaged for each EMA. All
EMAs filled in during the day and before the onset of
alcohol/cannabis use were averaged into a daily state-
urgency score on use days. On nonuse days, we aver-
aged state-urgency reports before the median onset of
alcohol/cannabis use on use days.

Alcobol and cannabis use. Participants reported on
their alcohol and cannabis use during morning assess-
ments or at the second assessment of the day in case the
morning assessment was missed. Participants reported
how many drinks they had the night before on a visual
analogue scale ranging from 0 to 30 or more drinks. The
scale was presented together with a definition of a stan-
dard alcoholic drink. Participants also reported how
intoxicated they got on a visual analogue scale ranging
from O=mnot at all/l didn't drink to 100=very drunk.
The eBAC at the end of the drinking episode was calcu-
lated using the formula by Matthews and Miller (1979):
eBAC=[(number of standard drinks / 2) x (sex constant of

9.0 for female sex assigned at birth or 7.5 for male sex
assigned at birth/weight in pounds)] — (0.017 g/dI for the
rate of alcohol metabolism per hourxtime in hours from
first sip of alcohoD.

Participants also reported how much cannabis they
used on a visual analogue scale ranging from 0 g to
28 g and how intoxicated they got on a visual analogue
scale ranging from O0=mnot at all/l didn’t use cannabis
to 100=wvery high. Participants also reported the time
at which they began drinking alcohol and using can-
nabis on the previous day. All substance-use variables
were reverse lagged to line up with the affect assess-
ments of the previous day.

Data analysis

We conducted all of our analyses in R (R Core Team,
2021) with the brms package (Burkner, 2017). In our
hypothesis tests, we focused on predicting the likeli-
hood and quantity of alcohol and cannabis use, which
we consider the primary outcomes of interest. Models
predicting intoxication and eBAC were treated as sec-
ondary and exploratory tests. We fit multiple models to
inform each hypothesis because we predicted alcohol
and cannabis use from multiple negative and positive
affective states. We drew two kinds of inferences. First,
to arrive at one overall test of each hypothesis, for each
hypothesis, we performed a mini meta-analysis (Goh
etal., 2016) among the models that inform it. We report
the posterior probability that the pooled effect size
across these models relating to one hypothesis is larger/
smaller than our smallest effect size of interest. This
approach allows us to integrate information across mul-
tiple translations of one verbal hypothesis into statistical
tests. Second, we interpreted each model individually
and noted to what extent each model indicates evi-
dence in favor of an Affect x Urgency interaction.

Missing data. We initially addressed planned missing
data at the item level and unplanned missing data at the
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observation level via multilevel multiple imputation with
the mice (van Buuren & Groothuis-Oudshoorn, 2011)
and countimp (Kleinke & Reinecke, 2019) packages in R.
Multiple imputation handles missing data by defining a
joint distribution for all variables, from which missing
data values can be generated via Bayesian estimation. We
used a mix of information from the baseline survey (i.e.,
demographics, UPPS-P scores, validated scales relating to
emotions and substance use) and EMA surveys (i.e.,
affect and related items, substance use and related items)
in our imputation model. Mirroring our analyses, infor-
mation from EMA surveys was nested in participants in
this imputation model. In this way, we created 20 imputed
data sets and initially fit our models on these 20 data sets.
However, because of computational constraints (see
Deviations from preregistration section below), we ulti-
mately conducted our primary analyses on observed data
only after confirming that results were consistent across
both approaches.

Individual model specification. We fit Bayesian
mixed-effects models with the brm function (brms pack-
age; Birkner, 2017). In all models, the day was the unit of
analysis, and we modeled random intercepts and slopes
for affect and state urgency to account for differences in
substance use and the effect of affect and urgency on
substance use between participants (Barr et al., 2013).
Affect and state urgency were person-mean unit standard-
ized so that they have a mean of 0 and a standard devia-
tion of 1. Trait urgency was sample-mean standardized so
that it has a mean of 0 and a standard deviation 1. Given
that alcohol and cannabis use are variables that we
expected to be zero-inflated, we specified mixtures mod-
els that accounted for this zero inflation. Model conver-
gence was checked via the R-hat statistic, effective sample
sizes, and trace plots (Dora, McCabe, et al., 2024). Model
fit was checked via posterior predictive checks.

We controlled in all models for racial identity, gender
identity, and college-enrollment status because we
expect these variables to predict substance use. We
additionally controlled for differences in COVID-19
restrictions throughout the data-collection period by
including a variable in the model that indicates in which
of the four stages of the “Safe Start Washington: A
Phased Approach to Recovery” the data were collected
(Stage 1: no social gatherings, closed restaurants, bars,
and nightclubs; Stage 2: gatherings with up to five
people, restaurants at 50% capacity, bars and nightclubs
closed; Stage 3: gatherings with up to 50 people, res-
taurants at 75% capacity, bars at 25% capacity, night-
clubs closed; Stage 4: no restrictions).

Individual model priors. We used normally distrib-
uted priors with a mean of 0 and a standard deviation of

0.5 on all fixed main and interaction effects of our models.
We used a half-normally distributed prior with a mean of
0 and a standard deviation of 0.25 on the standard devia-
tions and sigma parameter. We used the LKJ(2) prior for
all random-effects correlations (Lewandowski et al., 2009;
McElreath, 2020).

Mini meta-analysis model specification. We extrac-
ted the effect size and standard error from each model
that informs a hypothesis and predict the effect size
(weighted by the standard error so that effects with
higher precision are given a greater weight) from an
intercept-only model with a random intercept nested in
affective state.

Mini meta-analysis model priors. For this model, we
specified a normally distributed prior with a mean of 0
and a standard deviation of 0.25 for the distribution of
effect sizes and a half-normally distributed prior with a
mean of 0 and a standard deviation of 0.125 on the effect
size heterogeneity.

Exploratory and sensitivity tests. We performed
these tests (predicting subjective intoxication and eBAC
from Affectx Urgency interactions) in the same way as
our primary tests. We also performed sensitivity analyses
to test whether our results are robust to the possibility of
alcohol and cannabis co-use. For that reason, we com-
puted conditional effects predicting alcohol use on days
participants used and did not use cannabis and condi-
tional effects predicting cannabis use on days participants
used and did not use alcohol (McCabe et al., 2022; Rohrer
& Arslan, 2021).

Deviations from preregistration. While conducting
the preregistered analyses, we encountered three situa-
tions that required deviations from our original plan.
First, we preregistered the use of hurdle negative bino-
mial models for both alcohol- and cannabis-use out-
comes. This was based on a misunderstanding on the
part of the J. Dora; because cannabis use was assessed
on a continuous slider scale (0-28g) rather than as dis-
crete counts, the negative binomial distribution is inap-
propriate. To properly model the continuous, zero-inflated
nature of cannabis-use data, we instead used hurdle
gamma models (which we confirmed fit the data well via
posterior predictive checks).? Second, we preregistered
conducting Bayesian analyses on multiply imputed data
sets. Although we successfully implemented this approach
initially, the resulting model objects were extremely large
(exceeding 20 GB per model), creating substantial chal-
lenges for data storage, sharing, and computational pro-
cessing. To address these practical constraints while
maintaining analytical rigor, we analyzed all Bayesian
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models using observed data only. We verified that results
were consistent between the imputed and observed data
approaches before proceeding with the observed data
analyses. This ensured that this deviation did not alter our
substantive conclusions. Third, we preregistered reporting
Bayes’s factors to quantify evidence for our hypotheses.
However, computing stable Bayes’s factors for our com-
plex mixed-effects mixture models required substantially
more iterations than initially anticipated, leading once
again to excessive object sizes and model-fitting times.
Therefore, we focused our interpretations on ClIs and
posterior distributions, which provide information about
parameter uncertainty and effect-size estimates. These
deviations were made to ensure methodological appro-
priateness (Deviation 1) and computational feasibility
(Deviations 2 and 3) while preserving the core analytical
framework and interpretive approach outlined in our
preregistration.

Results

Descriptive statistics

Participants reported trait negative-urgency scores of
M=3.31(SD=0.61, range=1.33-4.92) and trait positive-
urgency scores of M=2.88 (SD=0.61, range=1.00-5.00).
Across all EMAs, participants reported using alcohol on
33.7% of days (M=4.03 drinks on use days, SD=3.51,
range =1-30) and cannabis on 28.9% of days (M=2.09g
on use days, SD=2.95, range =0.02-21.96).%> The aver-
age reported state urgency was 11.85 (§D=19.20,
range =0-100). The final observed data set included
9,491 person-days of data from 496 participants (19.14
EMA days per participant on average).

The multiple-imputation model converged success-
fully as indicated by R-hat statistics, trace plots, and
comparisons between observed and imputed variable
distributions. All Bayesian models (on imputed and
observed data) converged as indicated by R-hat statis-
tics, effective sample sizes, trace plots, and posterior
predictive checks. Relevant diagnostic materials are
available on the OSF.

Hypotbesis 1a (Negative Affectx Trait
Urgency interaction predicting
alcobol use)

We tested this hypothesis using five operationalizations
of negative affect: anger, sadness, anxiety, distress, and
general negative affect. Figure 1 displays the results in
a 2 x 2 grid of forest plots showing meta-analytic esti-
mates and individual model results for the main effects
of negative affect and the Negative AffectxTrait Negative
Urgency interactions on both the hurdle and negative
binomial components of the models. The bottom panels

illustrate these interactions by plotting the predicted
probability of alcohol use (left) and predicted number
of drinks consumed on use days (right) as general nega-
tive affect increases, stratified by low, average, and high
levels of trait negative urgency.

For the probability of alcohol use, the meta-analytic
estimate for the main effect of negative affect was odds
ratio [OR]=0.90, 95% CI = [0.84, 0.90], indicating that
higher negative affect was associated with a =10%
decrease in the odds of drinking. The product term was
OR=0.99, 95% CI = [0.92, 1.05], meaning higher nega-
tive affect was associated with a 5% to 15% decrease
in the odds of drinking for participants both high (+1
SD) and low (-1 §D) in trait urgency.

For alcohol quantity on use days, the meta-analytic
estimate for the main effect of negative affect was inci-
dence rate ratio [IRR]=1.01, 95% CI = [0.99, 1.03], and
for the product term, it was IRR=0.99, 95% CI = [0.96,
1.01]. The CIs for both interaction effects were precisely
estimated around 1.0, providing evidence that trait
negative urgency does not moderate the association
between negative affect and alcohol use.

The estimates for the main effects of trait negative
urgency were OR=0.99 (95% CI = [0.88, 1.13] and
IRR=1.10 (95% CI = [1.02, 1.17D), respectively. Indi-
vidual model results showed generally consistent pat-
terns across the five operationalizations such that
negative affect was associated with slightly lower prob-
ability of drinking but minimal evidence for moderation
by trait negative urgency. The interaction effects were
consistently small and included the null value across
all individual models. Exploratory analyses predicting
alcohol intoxication and eBAC and sensitivity analyses
examining conditional effects by cannabis co-use simi-
larly showed no evidence for Negative Affectx Trait
Negative Urgency interactions.

Hypotbesis 1b (Negative Affectx Trait
Urgency interaction predicting
cannabis use)

We tested this hypothesis using the same five opera-
tionalizations of negative affect (Fig. 2). For the prob-
ability of cannabis use, the meta-analytic estimate for
the main effect of negative affect was OR=0.98, 95%
CI =[0.94, 1.02], and for the interaction, it was OR=1.01,
95% CI = [0.97, 1.06].

For cannabis quantity on use days, the meta-analytic
estimate for the main effect of negative affect was
IRR=0.99, 95% CI =[0.97, 1.01], and for the interaction,
it was IRR=1.00, 95% CI =[0.98, 1.02]. The CIs for both
interaction effects were precisely estimated around 1.0,
providing evidence that trait negative urgency does not
moderate the association between negative affect and
cannabis use.
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The estimates for the main effects of trait negative
urgency were OR=1.24 (95% CI = [0.97, 1.60]) and
IRR=1.09 (95% CI = [0.97, 1.21]), respectively. Indi-
vidual model results showed consistent patterns across
operationalizations, with minimal main effects of nega-
tive affect and no evidence for moderation by trait
negative urgency across all models.

Hypotbesis 2a (Negative Affectx State
Urgency interaction predicting
alcobol use)

We tested this hypothesis using the same five opera-
tionalizations of negative affect (Fig. 3). The meta-
analytic estimate for the interaction effect for the prob-
ability of alcohol use was OR=1.01, 95% CI = [0.96, 1.04].

For alcohol quantity on use days, the interaction was
IRR=0.99, 95% CI =[0.97, 1.01]. The CIs for both inter-
action effects were precisely estimated around 1.0, pro-
viding evidence that state urgency does not moderate
the association between negative affect and alcohol use.

The estimates for the main effects of state urgency
were OR=1.01 (95% CI = [0.95, 1.07]) and IRR=1.00
(95% CI = [0.97, 1.04D), respectively. Individual model
results showed consistent patterns across operationaliza-
tions, with a small negative main effect of negative affect
on probability of drinking but no evidence for modera-
tion by state urgency across all models. Exploratory
analyses predicting alcohol intoxication and eBAC and
sensitivity analyses examining conditional effects by
cannabis co-use similarly showed no evidence for Nega-
tive AffectxState Urgency interactions.

Hypotbesis 2b (Negative Affectx State
Urgency interaction predicting
cannabis use)

We tested this hypothesis using the same five opera-
tionalizations of negative affect (Fig. 4). For the prob-
ability of cannabis use, the meta-analytic estimate for
the interaction was OR=0.93, 95% CI = [0.89, 0.99].

For cannabis quantity on use days, the interaction
was IRR=0.99, 95% CI = [0.97, 1.02]. The CI for the
interaction effect on probability of cannabis use
barely excluded 1.0, providing some evidence that
state urgency moderated the association between
negative affect and cannabis-use probability, although
in the opposite direction than hypothesized. The
model estimated that in moments high in urgency (+1
SD), participants were 5% less likely to use cannabis
for every 1 SD increase in negative affect, and in
moments low in urgency (-1 SD), they were 7% more
likely to use cannabis for every 1 SD increase in nega-
tive affect.

The estimates for the main effects of state urgency
were OR=1.06 (95% CI = [0.98, 1.16]) and IRR=1.02
(95% CI = [0.98, 1.05]D), respectively. Individual model
results showed consistent patterns across operational-
izations, with minimal main effects of negative affect
but some evidence for a negative interaction with state
urgency on cannabis-use probability across several
models.

Hypotbesis 3a (Positive Affectx Trait
Urgency interaction predicting
alcobol use)

We tested this hypothesis using four operationalizations
of positive affect: joviality, attentiveness, serenity, and
general positive affect (Fig. 5). For the probability of
alcohol use, the meta-analytic estimate for the main
effect of positive affect was OR=1.16, 95% CI = [1.02,
1.31], indicating that higher positive affect was associated
with a #16% increase in the odds of drinking. The inter-
action effect was OR=0.96, 95% CI = [0.92, 1.02], mean-
ing higher positive affect was associated with a =12% to
24% increase in the odds of drinking for participants
both high (+1 SD) and low (=1 SD) in trait urgency.

For alcohol quantity on use days, the meta-analytic
estimate for the main effect of positive affect was
IRR=1.00, 95% CI =[0.95, 1.05], and for the interaction,
it was IRR=1.00, 95% CI =[0.97, 1.03]. The CIs for both
interaction effects were precisely estimated around 1.0,
providing evidence that trait positive urgency does not
moderate the association between positive affect and
alcohol use.

The estimates for the main effects of trait positive
urgency were OR=1.07 (95% CI = [0.95, 1.21]) and
IRR=1.20 (95% CI = [1.12, 1.27]), respectively. Indi-
vidual model results showed considerable variability in
main effect sizes across operationalizations, ranging
from the strongest positive effect for joviality (OR=1.27,
95% CI = [1.20, 1.34]) to the smallest for attentiveness
(OR=1.04, 95% CI = [0.99, 1.10D. This variability
resulted in wide CIs for the meta-analytic estimate. No
evidence for moderation by trait positive urgency was
observed across any models. Exploratory analyses pre-
dicting alcohol intoxication and eBAC and sensitivity
analyses examining conditional effects by cannabis co-
use similarly showed no evidence for Positive
Affect x Trait Positive Urgency interactions.

Hypotbesis 3b (Positive Affectx Trait
Urgency interaction predicting
cannabis use)

We tested this hypothesis using the same four operation-
alizations of positive affect (Fig. 6). For the probability
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of cannabis use, the meta-analytic estimate for the
interaction was OR=0.90, 95% CI = [0.84, 0.97].

For cannabis quantity on use days, the interaction
was IRR=1.00, 95% CI = [0.96, 1.03]. The CI for the
interaction effect on probability of cannabis use barely
excluded 1.0, providing some evidence that trait posi-
tive urgency moderated the association between posi-
tive affect and cannabis-use probability, although in the
opposite direction than hypothesized. The model esti-
mated that for people high in urgency (+1 SD), partici-
pants are 14% less likely to use cannabis for every 1
SD increase in positive affect, and participants low in
urgency (=1 SD) are 3% more likely to use cannabis for
every 1 SD increase in positive affect.

The estimates for the main effects of trait positive
urgency were OR=1.15 (95% CI = [0.89, 1.49]) and
IRR=1.10 (95% CI = [0.98, 1.22]), respectively. Indi-
vidual model results showed consistent patterns across
operationalizations, with minimal main effects of posi-
tive affect but evidence for a negative interaction with
trait positive urgency on cannabis-use probability
across all models.

Hypotbesis 4a (Positive Affectx State
Urgency interaction predicting
alcobol use)

We tested this hypothesis using the same four opera-
tionalizations of positive affect (Fig. 7). For the prob-
ability of alcohol use, the meta-analytic estimate for the
interaction effect was OR=0.99, 95% CI = [0.95, 1.05].

For alcohol quantity on use days, the meta-analytic
estimate for the interaction was IRR=1.01, 95% CI =
[0.95, 1.07]. The CIs for both interaction effects were
precisely estimated around 1.0, providing evidence that
state urgency did not moderate the association between
positive affect and alcohol use.

Individual model results showed variable patterns
across operationalizations, with the strongest positive
effect for joviality on probability of drinking and smaller
or negative effects for other operationalizations but
consistently no evidence for moderation by state
urgency across all models. Exploratory analyses predict-
ing alcohol intoxication and eBAC and sensitivity analy-
ses examining conditional effects by cannabis co-use
similarly showed no evidence for Positive Affect x State
Urgency interactions.

Hypotbesis 4b (Positive Affect x State
Urgency interaction predicting
cannabis use)

We tested this hypothesis using the same four opera-
tionalizations of positive affect (Fig. 8). For the

probability of cannabis use, the meta-analytic estimate
for interaction was OR=1.04, 95% CI = [0.90, 1.02].

For cannabis quantity on use days, the meta-analytic
estimate for the interaction was IRR=1.02, 95% CI =
[0.98, 1.06]. The CIs for both interaction effects were
precisely estimated around 1.0, providing evidence that
state urgency does not moderate the association
between positive affect and cannabis use.

Individual model results showed consistent patterns
across operationalizations, with minimal main effects
of positive affect and no evidence for moderation by
state urgency across all models.

Discussion

In this study, we examined whether urgency, measured
as both a personality trait reflecting individual differ-
ences in impulsive responses to intense emotions and
momentary states of emotional impulsivity, moderates
the daily associations between affect and substance use
in young adults. Using EMA data from 496 young adults
across 32days, we tested eight preregistered hypotheses
regarding Affect x Urgency interactions predicting alco-
hol and cannabis use. Trait urgency is often described
as reflecting deficits in emotion regulation that lead to
reflexive action or inaction (King et al., 2018), and
problematic alcohol and cannabis use are often
described as resulting from emotion-regulation pro-
cesses, such as coping with negative emotions or
enhancing positive ones (Cooper et al., 2016; Koob &
Le Moal, 2008). People high on trait urgency are thought
to exhibit a broad range of psychopathology (Berg
et al., 2015) because they are especially likely to exhibit
that psychopathology when they experience strong
emotions. Our recent work with this same sample
showed that broadly, trait urgency did not predict stron-
ger within-persons associations between negative or
positive affect and state urgency (King et al., 2025).
However, measures of state urgency describe relatively
general behaviors (e.g., “lost control” or “acted on
impulse”) that could reflect a broad range of impulsive
behaviors. Using a sample of young adults who regu-
larly engaged in alcohol or cannabis use provides a
specific test of the hypothesis that people high on
urgency are especially likely to engage in substance
use in the face of strong emotions.

Contrary to our hypotheses, we found minimal evi-
dence that urgency, either at trait or state level, posi-
tively moderated the associations between negative or
positive affect and substance-use outcomes; both
instances of moderation we found were in the direction
opposite from the expected, discussed below. The
meta-analytic estimates for negative Affectx Urgency
interactions were consistently closely distributed around
ORs and IRRs of 1.0, with narrow CIs that clearly
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included the null value. The lack of moderation effects
was consistent across all operationalizations of negative
affect (anger, sadness, anxiety, distress, and general
negative affect), suggesting that the null findings are
not contingent on the measurement of discrete emo-
tional states. These findings challenge fundamental
assumptions about urgency’s role in emotion-driven
substance use (Cyders & Smith, 2007, 2008); instead of
amplifying emotional reactivity playing a role in sub-
stance use, people high and low in urgency showed
remarkably similar patterns of substance use in response
to emotional fluctuations.* Despite previous tentative
evidence for Positive Affect x Positive Urgency interac-
tions (Bold et al., 2017; Dora et al., 2022), we found no
evidence that urgency moderated positive-affect-alco-
hol associations, with meta-analytic estimates consis-
tently close to 1.0. This comprehensive test in a larger,
preregistered sample provides stronger evidence against
these interactions than our previous work.

These results replicate and strengthen our previous
findings (Dora et al., 2022), which also failed to find
the Negative AffectxTrait Urgency interactions reported
by J. S. Simons et al. (2010). Because J. S. Simons and
colleagues used a composite outcome including subjec-
tive intoxication and eBAC and we focused on drink
quantity, we hypothesized our null findings might have
resulted from differences in outcome measurement. To
address this possibility, we included subjective intoxica-
tion and eBAC as exploratory outcomes in the current
study, testing whether these might be more sensitive to
urgency moderation effects. However, our exploratory
analyses of these outcomes similarly showed no evi-
dence for Affectx Urgency interactions, providing no
support for the measurement-difference explanation.
The consistency of null findings across drink quantity,
subjective intoxication, and eBAC combined with our
substantially larger sample size, more comprehensive
assessment of affective states, and detailed preregistra-
tion suggests that the findings by J. S. Simons et al.
likely represented a false-positive result. Our current
findings and our previous work provide compelling
evidence that urgency does not moderate daily associa-
tions between negative affect and alcohol use in young
adults who drink regularly.

Beyond the absence of moderation effects, the main
effects of urgency provide important insights into its
role in substance use. Trait urgency showed consistent
positive associations with alcohol quantity consumed
on use days, indicating that individuals higher in
urgency consumed approximately 10% to 20% more
drinks when they chose to drink. However, trait urgency
showed minimal associations with the probability of
drinking on any given day. For cannabis use, trait-
urgency effects were less consistent and generally

smaller in magnitude. State urgency showed no main
effects across all outcomes, with effect sizes consis-
tently close to 1.0. These patterns suggest that sub-
stance use in young adults may be less impulsive than
traditionally theorized and/or more contextually driven.
This may be explained by the planned or habitual
nature of many substance-use events (Stevens et al.,
2022), with recent research suggesting that planned
drinking occasions are characterized by higher, not
lower, levels of use (Howard et al., 2024). The weak
state-urgency effects align with our recent work show-
ing that daily urgency reflects broad rather than specific
emotion dysregulation (Feil et al., 2020; King et al.,
2025) and the broader literature showing null associa-
tions between negative affect and substance use (Dora,
Piccirillo, et al., 2023). Our null state-urgency effects
are also consistent with some prior EMA work that
found momentary lack of premeditation but not state
urgency predicted alcohol use in daily life (Griffin &
Trull, 2021) while contrasting with studies examining
broader constructs, such as general daily impulsivity
(Stamates et al., 2019), dysregulated emotion regulation
(Weiss et al., 2022), or behavioral inhibition (Jones
et al., 2018), that did predict alcohol use in daily life.
Taken together, this pattern suggests that state urgency
may be distinct from other forms of momentary impul-
sivity in its relationship with substance use, with emo-
tion-driven impulsivity being less predictive of daily
substance-use behaviors than deficits in planning or
general impulsive tendencies.

These patterns align with cross-sectional and longi-
tudinal research demonstrating robust associations
between trait urgency and substance-use frequency and
problems (Coskunpinar et al., 2013; Stautz & Cooper,
2014) but suggest a more nuanced role than previously
theorized. Rather than urgency primarily functioning as
a moderator that amplifies emotional reactivity, our
findings suggest urgency may operate more as a general
risk factor that influences consumption patterns once
the decision to use has been made. This interpretation
implies an impulsive tendency to escalate consumption
once drinking has been initiated rather than emotion-
triggered initiation of use. The stronger effects for alco-
hol quantity compared with cannabis may reflect
differences in how these substances are typically con-
sumed, differences in their pharmacological effects,
and/or differences in the regulatory mechanisms
involved in limiting consumption once use has begun.

The cannabis-use findings were particularly surpris-
ing and diverged from our expectations based on prior
research. Unlike previous work showing negative asso-
ciations between negative affect and cannabis-use prob-
ability and positive associations between positive affect
and cannabis use (Dora, Smith, et al., 2023; Wycoff
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et al., 2018), in the current study, we found minimal
main effects of affect on cannabis use. The meta-analytic
estimates for both negative- and positive-affect main
effects were always close to 1.0, suggesting little sys-
tematic association between daily affective states and
cannabis use in this sample.

Two unexpected interaction effects emerged that
warrant cautious interpretation. First, we found a small
negative interaction between negative affect and state
urgency on cannabis-use probability, suggesting that
the association between negative affect and cannabis
use became slightly more negative on days when par-
ticipants reported higher state urgency. Second, we
found a small negative interaction between positive
affect and trait positive urgency on cannabis-use prob-
ability, suggesting that individuals higher in trait posi-
tive urgency are slightly less likely to use cannabis
when experiencing high positive affect. These interac-
tions, although statistically distinguishable from the
null, were relatively small in magnitude and in the
opposite direction of our hypotheses. Rather than
urgency amplifying affect-cannabis associations, these
results suggest small opposing effects. Given that they
contradict both theoretical predictions and prior empiri-
cal work, these findings should be interpreted with
considerable caution. The divergence between our cur-
rent cannabis findings and prior work raises questions
about the consistency of affect-cannabis associations
across samples and contexts. Factors such as differ-
ences in cannabis-use patterns or data-collection timing
may have influenced these associations. Given the over-
all pattern of results, we do not place too much confi-
dence in these two interactions.

Limitations, constraints on generality,
and future directions

Several constraints on generality should be considered
when interpreting these findings (D. J. Simons et al.,
2017). Although our sample included individuals across
the spectrum of substance-use severity, with 40.1%
meeting criteria for alcohol use disorder (AUD) (21.6%
mild, 14.7% moderate, 3.8% severe), an average alcohol
use disorder identification test (AUDIT) score of 7.66,
and an average cannabis use disorder identification test
(CUDIT) score of 7.44, the majority of participants had
mild to moderate substance-use patterns rather than
severe substance use disorder (SUD). Thus, our findings
may not generalize to older adults or individuals with
more severe AUD, who may exhibit different patterns
of emotion regulation and substance use. Individuals
with more severe substance-use problems may show
different moderating effects of urgency than observed
in our community sample, as suggested by previous

work in clinical populations (Bold et al., 2017). The
developmental period of young adulthood may also
influence how urgency manifests in daily life (Hussong
etal., 2011), and emotion-regulation strategies may dif-
fer substantially between young adults and older popu-
lations who have had more time to develop coping
mechanisms or whose substance use has progressed to
more severe levels. Second, our focus on data collection
on the social weekend (Thursday-Sunday) may have
influenced the urgency-related findings. Although this
is speculative, substance use during weekends may be
more planned and socially motivated, whereas weekday
substance use might be less planned (Stevens et al.,
2022). Given that urgency specifically relates to impul-
sive responses to emotions, our sampling schedule may
have underestimated urgency’s moderating role by cap-
turing periods when substance-use decisions are more
deliberate and less reactive. An additional temporal
consideration is that we lacked temporally proximal
affect data for substance-use episodes initiated late at
night, after our last daily EMA survey. Although such
episodes appear rare based on our data, if late-night
substance use represents more impulsive alcohol/can-
nabis consumption, our design may have undersampled
occasions in which urgency-related processes are most
relevant. Future research could examine whether
urgency shows stronger moderating effects during
weekdays or in contexts in which substance use is less
normative and potentially more impulsive.

A critical question emerges from our findings: If
urgency consistently predicts substance use in cross-
sectional and longitudinal research (Coskunpinar et al.,
2013; Waddell et al., 2022) but does not moderate daily
emotion-substance use associations, what accounts for
these between-persons associations? We can think of
several plausible explanations. First, urgency may be
an indicator of broader neuroticism or emotion dys-
regulation, creating confounding at the between-
persons level (King et al., 2018; Whiteside & Lynam,
200D). Individuals high in neuroticism may have chroni-
cally elevated negative affect and attempt to use sub-
stances to regulate this tonic emotional state even if
such regulation is ineffective, a pattern that would not
manifest in daily within-persons associations but would
explain the associations of urgency with alcohol use
and coping motives for drinking at the between-persons
level (Cooper et al., 2016). Second, criterion contamina-
tion may occur when individuals recall impulsive or
out-of-control moments of alcohol use as examples of
urgency when completing trait measures, artificially
inflating between-persons correlations. Understanding
these mechanisms is critical for developing more pre-
cise theories about when and how urgency influences
substance-use decisions.
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Third, urgency may operate on different timescales
than captured in our EMAs (Kaurin et al., 2023). For
example, urgency might predict substance-use escalation
over weeks or months following emotional periods
(Waddell et al., 2022) rather than immediate same-day
effects. Alternatively, urgency might influence substance
use through accumulated effects; individuals high in
urgency may experience more frequent minor emotion-
driven substance-use episodes that although individu-
ally small, aggregate into meaningful differences over
time. Future research could test these hypotheses using
repeated EMA bursts (e.g., 1 month of intensive daily
assessment every 6 months over 2 years) to examine
both immediate emotion-substance-use associations
within bursts and longer-term escalation patterns
between bursts, particularly following periods of high
emotional stress.

Fourth, urgency might influence substance use
through pathways other than direct emotion-triggered
consumption. For example, individuals high in urgency
might be more likely to place themselves intentionally
(or end up unintentionally) in substance-using contexts
(social situations, locations with easy access), make
impulsive decisions about substance availability (pur-
chasing alcohol or cannabis during emotional states),
or show poor planning around substance use that leads
to heavier consumption (Feil et al., 2020; King et al.,
2022; Seldin et al., 2024; Sharpe et al., 2020). Future
research could examine these behavioral pathways
using EMA of location, social context, and substance-
related decision-making. Urgency might influence sub-
stance use through complex interactions with other
psychological processes. For instance, urgency could
amplify the effects of peer influence, reduce the effec-
tiveness of coping strategies during emotional episodes,
or increase the likelihood of polysubstance use. Exam-
ining urgency within broader networks of risk factors
could reveal indirect pathways to substance use not
captured in our moderation models.

Conclusion

This comprehensive examination of affect-urgency
interactions in predicting substance use found minimal
evidence supporting theoretical predictions about
urgency as a moderator of affect-substance-use associa-
tions. Although positive affect was associated with
increased alcohol use and negative affect was associ-
ated with decreased alcohol use, these associations
were not moderated by individual differences in
urgency. For cannabis use, we found minimal main
effects of affect and similarly no evidence for urgency
moderation. The findings suggest that urgency may not

function as a critical moderator of momentary affect-
substance-use associations as commonly theorized.
Instead, the results support simpler models in which
people are more likely to drink alcohol on days they
report high positive emotions and less likely to drink
on days they experience high negative emotions,
whereas cannabis use appears largely independent of
daily affective fluctuations in this sample. These find-
ings have important implications for understanding the
role of personality traits in addiction models and high-
light the need for more nuanced theories of when and
how urgency influences substance-use decisions.

Transparency

Action Editor: Tamika C. Zapolski

Editor: Jennifer L. Tackett

Author Contributions
Jonas Dora: Conceptualization; Data curation; Formal
analysis; Investigation; Methodology; Project administra-
tion; Software; Visualization; Writing — original draft.
Connor J. McCabe: Formal analysis; Investigation; Meth-
odology; Software; Validation; Writing — original draft.
Megan E. Schultz: Data curation; Investigation;
Writing — original draft.
Christine M. Lee: Conceptualization; Investigation;
Writing — review & editing.
Yuichi Shoda: Conceptualization; Investigation; Writing
- review & editing.
Megan E. Patrick: Conceptualization; Investigation;
Writing — review & editing.
Gregory T. Smith: Conceptualization; Investigation;
Writing — review & editing.
Kevin M. King: Conceptualization; Data curation; Fund-
ing acquisition; Investigation; Methodology; Project admin-
istration; Resources; Supervision; Writing — original draft.

Declaration of Conflicting Interests
The authors declared that there were no conflicts of inter-
est with respect to the authorship or the publication of
this article.

Funding
This research was supported by grants from the National
Institute on Drug Abuse (RO1DA047247-01) and the
National Institute on Alcohol Abuse and Alcoholism
(K02AA028832-01) to K. M. King.

ORCID iDs

Jonas Dora
Yuichi Shoda
Megan E. Patrick
Kevin M. King

https://orcid.org/0000-0003-0651-8479
https://orcid.org/0000-0001-6038-6142
https://orcid.org/0000-0003-3594-4944
https://orcid.org/0000-0001-8358-9946

Acknowledgments

We thank Natalie Upton, Diego Moss, Madison Feil, Katherine
Seldin, Michele Smith, Todd Obilor, and the many under-
graduate students who assisted in collecting the data for this


https://orcid.org/0000-0003-0651-8479
https://orcid.org/0000-0001-6038-6142
https://orcid.org/0000-0003-3594-4944
https://orcid.org/0000-0001-8358-9946

22

Dora et al.

study. Processed de-identified participant data and analysis
scripts are available at https://osf.io/jwo6sf/.

Notes

1. We collected data from 505 participants. Nine participants
were excluded from the sample because they were identified to
be ineligible during data cleaning.

2. Sensitivity analyses modeling cannabis use as rounded
counts rather than continuous quantities produced nearly iden-
tical estimates and CIs, confirming the robustness of our find-
ings to this decision.

3. Participants reported co-use of alcohol and cannabis on
11.6% of days. Because our EMA design has limited tempo-
ral granularity, we cannot determine with precision whether
substances were consumed at the same time or whether an
alcohol-use episode closely preceded or followed a cannabis-
use episode.

4. For a detailed examination of affect main effects and their
implications for emotion-regulation models of substance use,
see our companion article (Dora, Kuczynski, et al., 2024).

References

Baker, T. B., Piper, M. E., McCarthy, D. E., Majeskie, M.
R., & Fiore, M. C. (2004). Addiction motivation reformu-
lated: An affective processing model of negative rein-
forcement. Psychological Review, 111, 33-51. https://doi
.0rg/10.1037/0033-295X.111.1.33

Barr, D. J., Levy, R., Scheepers, C., & Tily, H. J. (2013).
Random effects structure for confirmatory hypothesis
testing: Keep it maximal. Journal of Memory and
Language, 68, 255-278. https://doi.org/10.1016/j.jml
.2012.11.001

Bechara, A. (2004). The role of emotion in decision-making:
Evidence from neurological patients with orbitofrontal
damage. Brain and Cognition, 55(1), 30-40. https://doi
.org/10.1016/j.bandc.2003.04.001

Berg, J. M., Latzman, R. D., Bliwise, N. G., & Lilienfeld, S.
O. (2015). Parsing the heterogeneity of impulsivity: A
meta-analytic review of the behavioral implications of the
UPPS for psychopathology. Psychological Assessment, 27,
1129-1146. https://doi.org/10.1037/pas0000111

Bold, K. W., Fucito, L. M., DeMartini, K. S., Leeman, R. F.,
Kranzler, H. R., Corbin, W. R., & O’Malley, S. S. (2017).
Urgency traits moderate daily relations between affect
and drinking to intoxication among young adults. Drug
and Alcobhol Dependence, 170, 59-65. https://doi.org/10
.1016/j.drugalcdep.2016.10.035

Burkner, P.-C. (2017). brms: An R package for Bayesian mul-
tilevel models using Stan. Journal of Statistical Software,
80, 1-28. https://doi.org/10.18637/jss.v080.i01

Carver, C. S., Johnson, S. L., & Timpano, K. R. (2017). Toward
a functional view of the P factor in psychopathology.
Clinical Psychological Science, 5(5), 880-889. https://doi
.org/10.1177/2167702617710037

Chakroun, N., Johnson, E. I., & Swendsen, J. (2010).
Mood and personality-based models of substance use.
Psychology of Addictive Behaviors, 24, 129-136. https://
doi.org/10.1037/a0018184

Conger, J. J. (1956). Reinforcement theory and the dynamics
of alcoholism. Quarterly Journal of Studies on Alcobol,
17, 296-305. https://doi.org/10.15288/qjsa.1956.17.296

Cooper, M. L., Kuntsche, E., Levitt, A., Barber, L. L., & Wolf,
S. (2016). Motivational models of substance use: A review
of theory and research on motives for using alcohol, mari-
juana, and tobacco. In K. J. Sher (Ed.), The Oxford hand.-
book of substance use disorders (pp. 375-421). Oxford
University Press.

Coskunpinar, A., Dir, A. L, & Cyders, M. A. (2013).
Multidimensionality in impulsivity and alcohol use:
A meta-analysis using the UPPS model of impulsivity.
Alcobolism: Clinical and Experimental Research, 37,
1441-1450. https://doi.org/10.1111/acer.12131

Cox, W. M., & Klinger, E. (1988). A motivational model of
alcohol use. Journal of Abnormal Psychology, 97, 168-
180. https://doi.org/10.1037/0021-843X.97.2.168

Cyders, M. A., & Smith, G. T. (2007). Mood-based rash action
and its components: Positive and negative urgency.
Personality and Individual Differences, 43, 839-850.
https://doi.org/10.1016/j.paid.2007.02.008

Cyders, M. A., & Smith, G. T. (2008). Emotion-based dispositions
to rash action: Positive and negative urgency. Psychological
Bulletin, 134, 807-828. https://doi.org/10.1037/a0013341

Dora, J., Kuczynski, A. M., McCabe, C. J., Creswell, K. G.,
Dvorak, R. D., Howard, A. L., Patrick, M. E., Shoda, Y.,
Smith, G. T., Wright, A. G. C., & King, K. M. (2024).
Testing the robustness of daily associations of affect with
alcohol and cannabis use. Journal of Psychopathology and
Clinical Science. Advance online publication. https://doi
.org/10.31234/0sf.io/g58we.

Dora, J., McCabe, C. J., Van Lissa, C. J., Witkiewitz, K., &
King, K. M. (2024). A tutorial on analyzing ecological
momentary assessment data in psychological research
with Bayesian (generalized) mixed-effects models.
Advances in Methods and Practices in Psychological
Science, 7(1), Article 25152459241235875. https://doi
.0rg/10.1177/25152459241235875

Dora, J., Piccirillo, M., Foster, K. T., Arbeau, K., Armeli, S.,
Auriacombe, M., Bartholow, B., Beltz, A. M., Blumenstock,
S. M., Bold, K., Bonar, E. E., Braitman, A., Carpenter, R. W,
Creswell, K. G., De Hart, T., Dvorak, R. D., Emery, N.,
Enkema, M., Fairbairn, C. E., . .. King, K. M. (2023).
The daily association between affect and alcohol use: A
meta-analysis of individual participant data. Psychological
Bulletin, 149(1-2), 1-24. https://doi.org/10.1037/bul
0000387

Dora, J., Schultz, M. E., Shoda, Y., Lee, C. M., & King, K. M.
(2022). No evidence for trait- and state-level urgency
moderating the daily association between negative affect
and subsequent alcohol use in two college samples. Brain
and Neuroscience Advances 6, Article 23982128221079556.
https://doi.org/10.1177/23982128221079556

Dora, J., Smith, M. R., Seldin, K., Schultz, M. E., Kuczynski,
A. M., Moss, D. J., Carpenter, R. W., & King, K. M. (2023).
Exploring associations between affect and marijuana use
in everyday life via specification curve analysis. Journal
of Psychopathology and Clinical Science, 132(4), 461-474.
https://doi.org/10.1037/abn0000825


https://osf.io/jw6sf/
https://doi.org/10.1037/0033-295X.111.1.33
https://doi.org/10.1037/0033-295X.111.1.33
https://doi.org/10.1016/j.jml.2012.11.001
https://doi.org/10.1016/j.jml.2012.11.001
https://doi.org/10.1016/j.bandc.2003.04.001
https://doi.org/10.1016/j.bandc.2003.04.001
https://doi.org/10.1037/pas0000111
https://doi.org/10.1016/j.drugalcdep.2016.10.035
https://doi.org/10.1016/j.drugalcdep.2016.10.035
https://doi.org/10.18637/jss.v080.i01
https://doi.org/10.1177/2167702617710037
https://doi.org/10.1177/2167702617710037
https://doi.org/10.1037/a0018184
https://doi.org/10.1037/a0018184
https://doi.org/10.15288/qjsa.1956.17.296
https://doi.org/10.1111/acer.12131
https://doi.org/10.1037/0021-843X.97.2.168
https://doi.org/10.1016/j.paid.2007.02.008
https://doi.org/10.1037/a0013341
https://doi.org/10.31234/osf.io/g58we
https://doi.org/10.31234/osf.io/g58we
https://doi.org/10.1177/25152459241235875
https://doi.org/10.1177/25152459241235875
https://doi.org/10.1037/bul0000387
https://doi.org/10.1037/bul0000387
https://doi.org/10.1177/23982128221079556
https://doi.org/10.1037/abn0000825

Clinical Psychological Science XX(X)

23

Dora, J., van Hooff, M., Geurts, S., Kompier, M., & Bijleveld,
E. (2021). Fatigue, boredom and objectively measured
smartphone use at work. Royal Society Open Science, 8(7),
Article 201915. https://doi.org/10.1098/r50s.201915

Dreisbach, G. (2006). How positive affect modulates cognitive
control: The costs and benefits of reduced maintenance
capability. Brain and Cognition, 60, 11-19. https://doi.org/
10.1016/j.bandc.2005.08.003

Dvorak, R. D., Pearson, M. R., Sargent, E. M., Stevenson, B. L.,
& Mfon, A. M. (2016). Daily associations between emo-
tional functioning and alcohol involvement: Moderating
effects of response inhibition and gender. Drug and
Alcobhol Dependence, 163, 46-53. https://doi.org/10.1016/j
.drugalcdep.2015.09.034

Emery, N. N., & Simons, J. S. (2020). The role of affect, emotion
management, and attentional bias in young adult drinking:
An experience sampling study. Psychopharmacology, 237,
1557-1575. https://doi.org/10.1007/s00213-020-05480-S

Feil, M., Halvorson, M., Lengua, L., & King, K. M. (2020). A
state model of negative urgency: Do momentary reports
of emotional impulsivity reflect global self-report? Journal
of Research in Personality, 86, Article 103942. https://doi
.0rg/10.1016/j.jrp.2020.103942

Goh, J. X., Hall, J. A., & Rosenthal, R. (2016). Mini meta-
analysis of your own studies: Some arguments on why
and a primer on how. Social and Personality Psychology
Compass, 10(10), 535-549. https://doi.org/10.1111/
spc3.12267

Griffin, S. A., & Trull, T. J. (2021). Alcohol use in daily life:
Examining the role of trait and state impulsivity facets.
Psychology of Addictive Bebaviors, 35(2), 199-207. https://
doi.org/10.1037/adb0000679

Halvorson, M. A., Pedersen, S. L., Feil, M. C., Lengua, L. J.,
Molina, B. S. G., & King, K. M. (2021). Impulsive states
and impulsive traits: A study of the multilevel structure
and validity of a multifaceted measure of impulsive states.
Assessment, 28(3), 796-812. https://doi.org/10.1177/
1073191120939161

Howard, A. L., Lamb, M., Alexander, S. M., Bradley, A. H. M.,
Carnrite, K. D., Milyavskaya, M., Barker, E. T., & Patrick, M. E.
(2024). Planned and unplanned drinking to get drunk: A
registered report examining willingness, drinking motives,
and protective behavioral strategies using ecological
momentary assessment. Psychology of Addictive Bebhaviors,
38(5), 519-539. https://doi.org/10.1037/adb0000909

Hussong, A. M., Jones, D. J., Stein, G. L., Baucom, D. H., &
Boeding, S. (2011). An internalizing pathway to alco-
hol use and disorder. Psychology of Addictive Behaviors,
25(3), 390-404. https://doi.org/10.1037/20024519

Jacobson, N. C., Evey, K. J., Wright, A. G. C., & Newman,
M. G. (2023). Integration of discrete and global struc-
tures of affect across three large samples: Specific emo-
tions within-persons and global affect between-persons.
Emotion, 23(4), 1202-1211. https://doi.org/10.1037/
emo0001022

Jennison, K. M. (2004). The short-term effects and unintended
long-term consequences of binge drinking in college: A
10-year follow-up study. The American Journal of Drug

and Alcobol Abuse, 30(3), 659-684. https://doi.org/
10.1081/ADA-200032331

Johnson, S. L., & Carver, C. S. (2016). Emotion-relevant impulsiv-
ity predicts sustained anger and aggression after remission
in bipolar 1 disorder. Journal of Affective Disorders, 189,
169-175. https://doi.org/10.1016/j.jad.2015.07.050

Johnson, S. L., Carver, C. S., & Joormann, J. (2013). Impulsive
responses to emotion as a transdiagnostic vulnerability
to internalizing and externalizing symptoms. Journal
of Affective Disorders, 150, 872-878. https://doi.org/10
.1016/j.jad.2013.05.004

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

Kaurin, A., King, K. M., & Wright, A. G. C. (2023). Studying
personality pathology with ecological momentary assess-
ment: Harmonizing theory and method. Personality
Disorders: Theory, Research, and Treatment, 14(1), 62-72.
https://doi.org/10.1037/per0000596

King, K. M., Feil, M. C., Gomez Juarez, N., Moss, D., Halvorson,
M. A., Dora, J., Upton, N. F., Bryson, M. A., Seldin, K.,
Shoda, Y., Lee, C. M., & Smith, G. T. (2025). Negative
urgency as a state-level process. jJournal of Personality,
93(3), 529-552. https://doi.org/10.1111/jopy.12961

King, K. M., Feil, M. C., & Halvorson, M. A. (2018). Negative
urgency is correlated with the use of reflexive and disengage-
ment emotion regulation strategies. Clinical Psychological
Science, 6(6), 822-834. https://doi.org/10.1177/216770
2618785619

King, K. M., Halvorson, M. A., Kuehn, K. S., Feil, M. C., &
Lengua, L. J. (2022). Cross-study, cross-method associa-
tions between negative urgency and internalizing symp-
toms. Assessment, 29(3), 572-582. https://doi.org/10.1177/
1073191120983889

Kleinke, K., & Reinecke, J. (2019). Countimp. Version 2.
https://pub.uni-bielefeld.de/record/2937965

Koob, G. F., & Le Moal, M. (2008). Addiction and the brain anti-
reward system. Annual Review of Psychology, 59, 29-53.
https://doi.org/10.1146/annurev.psych.59.103006.093548

Larson, R. W., & Richards, M. H. (1994). Family emotions: Do
young adolescents and their parents experience the same
states? Journal of Research on Adolescence, 4(4), 567-583.
https://doi.org/10.1207/s15327795jra0404_8

Lench, H. C., Flores, S. A., & Bench, S. W. (2011). Discrete
emotions predict changes in cognition, judgment, expe-
rience, behavior, and physiology: A meta-analysis of
experimental emotion elicitations. Psychological Bulletin,
137(5), 834-855. https://doi.org/10.1037/a0024244

Levitt, E. E., Amlung, M. T., Gonzalez, A., Oshri, A., &
MacKillop, J. (2021). Consistent evidence of indirect
effects of impulsive delay discounting and negative
urgency between childhood adversity and adult sub-
stance use in two samples. Psychopharmacology, 238(7),
2011-2020. https://doi.org/10.1007/s00213-021-05827-6

Lewandowski, D., Kurowicka, D., & Joe, H. (2009). Generating
random correlation matrices based on vines and extended


https://doi.org/10.1098/rsos.201915
https://doi.org/10.1016/j.bandc.2005.08.003
https://doi.org/10.1016/j.bandc.2005.08.003
https://doi.org/10.1016/j.drugalcdep.2015.09.034
https://doi.org/10.1016/j.drugalcdep.2015.09.034
https://doi.org/10.1007/s00213-020-05480-S
https://doi.org/10.1016/j.jrp.2020.103942
https://doi.org/10.1016/j.jrp.2020.103942
https://doi.org/10.1111/spc3.12267
https://doi.org/10.1111/spc3.12267
https://doi.org/10.1037/adb0000679
https://doi.org/10.1037/adb0000679
https://doi.org/10.1177/1073191120939161
https://doi.org/10.1177/1073191120939161
https://doi.org/10.1037/adb0000909
https://doi.org/10.1037/a0024519
https://doi.org/10.1037/emo0001022
https://doi.org/10.1037/emo0001022
https://doi.org/10.1081/ADA-200032331
https://doi.org/10.1081/ADA-200032331
https://doi.org/10.1016/j.jad.2015.07.050
https://doi.org/10.1016/j.jad.2013.05.004
https://doi.org/10.1016/j.jad.2013.05.004
https://doi.org/10.1007/s00213-018-4860-5
https://doi.org/10.1037/per0000596
https://doi.org/10.1111/jopy.12961
https://doi.org/10.1177/2167702618785619
https://doi.org/10.1177/2167702618785619
https://doi.org/10.1177/1073191120983889
https://doi.org/10.1177/1073191120983889
https://pub.uni-bielefeld.de/record/2937965
https://doi.org/10.1146/annurev.psych.59.103006.093548
https://doi.org/10.1207/s15327795jra0404_8
https://doi.org/10.1037/a0024244
https://doi.org/10.1007/s00213-021-05827-6

24

Dora et al.

onion method. Journal of Multivariate Analysis, 100(9),
1989-2001. https://doi.org/10.1016/j.jmva.2009.04.008

Lynam, D. R., Smith, G. T., Whiteside, S. P., & Cyders, M. A.
(2000). The UPPS-P: Assessing five personality pathways
to impulsive bebhavior. Purdue University.

Matthews, D. B., & Miller, W. R. (1979). Estimating blood
alcohol concentration: Two computer programs and their
applications in therapy and research. Addictive Bebaviors,
4(1), 55-60. https://doi.org/10.1016/0306-4603(79)90021-2

McCabe, C. J., Halvorson, M. A., King, K. M., Cao, X., & Kim,
D. S. (2022). Interpreting interaction effects in general-
ized linear models of nonlinear probabilities and counts.
Multivariate Bebavioral Research, 57(2-3), 243-2063.
https://doi.org/10.1080/00273171.2020.1868966

McElreath, R. (2020). Statistical rethinking (2nd ed.). Chapman
and Hall.

Merrill, J. E., Rosen, R. K., Boyle, H. K., & Carey, K. B. (2018).
The influence of context in the subjective evaluation of
“negative” alcohol-related consequences. Psychology of
Addictive Bebaviors, 32(3), 350-357. https://doi.org/10
.1037/adb0000361

Nesbit, S. M., Conger, J. C., & Conger, A. J. (2007). A quan-
titative review of the relationship between anger and
aggressive driving. Aggression and Violent Behavior,
12(2), 156-176. https://doi.org/10.1016/j.avb.2006.09.003

Pearson, M. R., Liese, B. S., & Dvorak, R. D. (2017). College
student marijuana involvement: Perceptions, use, and
consequences across 11 college campuses. Addictive
Behaviors, 66, 83-89. https://doi.org/10.1016/j.addbeh
.2016.10.019

Pedersen, S. L., Walther, C. A. P., Harty, S. C., Gnagy, E. M.,
Pelham, W. E., & Molina, B. S. G. (2016). The indirect
effects of childhood attention deficit hyperactivity disor-
der on alcohol problems in adulthood through unique
facets of impulsivity. Addiction, 111(9), 1582-1589.
https://doi.org/10.1111/add.13398

Pepe, M., Di Nicola, M., Moccia, L., Franza, R., Chieffo, D.,
Addolorato, G., Janiri, L., & Sani, G. (2023). Limited access
to emotion regulation strategies mediates the association
between positive urgency and sustained binge drinking in
patients with alcohol use disorder. International Journal
of Mental Health and Addiction, 21(6), 3549-3562.
https://doi.org/10.1007/s11469-022-00807-z

R Core Team. (2021). R: A language and environment for
statistical computing (Version 4.0.5) [Computer software].
R Foundation for Statistical Computing.

Rhemtulla, M., & Little, T. D. (2012). Planned missing data
designs for research in cognitive development. Journal
of Cognition and Development, 13(4), 425-438. https://
doi.org/10.1080/15248372.2012.717340

Rohrer, J. M., & Arslan, R. C. (2021). Precise answers to
vague questions: Issues with interactions. Advances in
Methods and Practices in Psychological Science, 4(2),
Article 251524592110073. https://doi.org/10.1177/251524
59211007368

SAMHSA. (2021). Key substance use and mental health indica-
tors in the United States: Resultls from the 2020 national
survey on drug use and bealth. https://www.samhsa.gov/

data/sites/default/files/reports/rpt35325/NSDUHFFRPDF
WHTMLFiles2020/2020NSDUHFFR1PDFW102121.pdf

Schulenberg, J. E., Johnston, L. D., O’Malley, P. M., Bachman,
J. G., Miech, R. A., & Patrick, M. E. (2020). Monitoring
the future: National survey results on drug use, 1975-
2018: Volume II, college students and adults ages 19-60.
University of Michigan, Institute for Social Research.

Seldin, K., Upton, N., Feil, M., Bryson, M., & King, K. (2022).
Momentary stress is associated with urgency but not plan-
ning or persistence. Advance online publication. https://
doi.org/10.1177/21677026231221794

Seldin, K., Upton, N. F., Feil, M. C., Smith, M. R., Bryson, M. A.,
Lengua, L. J., & King, K. M. (2024). State perceived stress is
concurrently, but not prospectively, associated with state
impulsivity in youths. Clinical Psychological Science, 12(6),
1094-1110. https://doi.org/10.1177/21677026231221794

Settles, R. E., Zapolski, T. C., & Smith, G. T. (2014).
Longitudinal test of a developmental model of the tran-
sition to early drinking. Journal of Abnormal Psychology,
123, 141-151. https://doi.org/10.1037/a0035670

Sharpe, B. M., Simms, L. J., & Wright, A. G. C. (2020).
Impulsivity, affect, and stress in daily life: Examining a cas-
cade model of urgency. Journal of Personality Disorders,
34, Article 465. https://doi.org/10.1521/pedi_2020_34_465

Shiffman, S., Stone, A. A., & Hufford, M. R. (2008). Ecological
momentary assessment. Annual Review of Clinical
Psychology, 4, 1-32. https://doi.org/10.1146/annurev.clin
psy.3.022806.091415

Shiv, B., Loewenstein, G., & Bechara, A. (2005). The dark side
of emotion in decision-making: When individuals with
decreased emotional reactions make more advantageous
decisions. Cognitive Brain Research, 23(1), 85-92. https://
doi.org/10.1016/j.cogbrainres.2005.01.006

Simons, D. J., Shoda, Y., & Lindsay, D. S. (2017). Constraints
on generality (COG): A proposed addition to all empiri-
cal papers. Perspectives on Psychological Science, 12(6),
1123-1128. https://doi.org/10.1177/1745691617708630

Simons, J. S., Dvorak, R. D., Batien, B. D., & Wray, T. B.
(2010). Event-level associations between affect, alcohol
intoxication, and acute dependence symptoms: Effects of
urgency, self-control, and drinking experience. Addictive
Behaviors, 35, 1045-1053. https://doi.org/10.1016/j.add
beh.2010.07.001

Smith, G. T., & Cyders, M. A. (2016). Integrating affect and
impulsivity: The role of positive and negative urgency in
substance use risk. Drug and Alcohol Dependence, 163,
S3-S12. https://doi.org/10.1016/j.drugalcdep.2015.08.038

Sperry, S. H., Lynam, D. R., & Kwapil, T. R. (2018). The con-
vergence and divergence of impulsivity facets in daily life.
Journal of Personality, 86, 841-852. https://doi.org/10
.1111/jopy.12359

Sperry, S. H., Lynam, D. R., Walsh, M. A., Horton, L. E., &
Kwapil, T. R. (2016). Examining the multidimensional
structure of impulsivity in daily life. Personality and
Individual Differences, 94, 153-158. https://doi.org/
10.1016/jpaid.2016.01.018

Stamates, A. L., Linden-Carmichael, A. N., Preonas, P. D., &
Lau-Barraco, C. (2019). Testing daily associations between


https://doi.org/10.1016/j.jmva.2009.04.008
https://doi.org/10.1016/0306-4603(79)90021-2
https://doi.org/10.1080/00273171.2020.1868966
https://doi.org/10.1037/adb0000361
https://doi.org/10.1037/adb0000361
https://doi.org/10.1016/j.avb.2006.09.003
https://doi.org/10.1016/j.addbeh.2016.10.019
https://doi.org/10.1016/j.addbeh.2016.10.019
https://doi.org/10.1111/add.13398
https://doi.org/10.1007/s11469-022-00807-z
https://doi.org/10.1080/15248372.2012.717340
https://doi.org/10.1080/15248372.2012.717340
https://doi.org/10.1177/25152459211007368
https://doi.org/10.1177/25152459211007368
https://www.samhsa.gov/data/sites/default/files/reports/rpt35325/NSDUHFFRPDFWHTMLFiles2020/2020NSDUHFFR1PDFW102121.pdf
https://www.samhsa.gov/data/sites/default/files/reports/rpt35325/NSDUHFFRPDFWHTMLFiles2020/2020NSDUHFFR1PDFW102121.pdf
https://www.samhsa.gov/data/sites/default/files/reports/rpt35325/NSDUHFFRPDFWHTMLFiles2020/2020NSDUHFFR1PDFW102121.pdf
https://doi.org/10.1177/21677026231221794
https://doi.org/10.1177/21677026231221794
https://doi.org/10.1177/21677026231221794
https://doi.org/10.1037/a0035670
https://doi.org/10.1521/pedi_2020_34_465
https://doi.org/10.1146/annurev.clinpsy.3.022806.091415
https://doi.org/10.1146/annurev.clinpsy.3.022806.091415
https://doi.org/10.1016/j.cogbrainres.2005.01.006
https://doi.org/10.1016/j.cogbrainres.2005.01.006
https://doi.org/10.1177/1745691617708630
https://doi.org/10.1016/j.addbeh.2010.07.001
https://doi.org/10.1016/j.addbeh.2010.07.001
https://doi.org/10.1016/j.drugalcdep.2015.08.038
https://doi.org/10.1111/jopy.12359
https://doi.org/10.1111/jopy.12359
https://doi.org/10.1016/jpaid.2016.01.018
https://doi.org/10.1016/jpaid.2016.01.018

Clinical Psychological Science XX(X)

25

impulsivity, affect, and alcohol outcomes: A pilot study.
Addiction Research & Theory, 27(3), 242-248. https://doi
.0rg/10.1080/16066359.2018.1498846

Stautz, K., & Cooper, A. (2013). Impulsivity-related personality
traits and adolescent alcohol use: A meta-analytic review.
Clinical Psychology Review, 33(4), 574-592. https://doi
.org/10.1016/j.cpr.2013.03.003

Stautz, K., & Cooper, A. (2014). Urgency traits and problematic
substance use in adolescence: Direct effects and moderation
of perceived peer use. Psychology of Addictive Behauviors,
28(2), 487-497. https://doi.org/10.1037/a0034346

Stevens, A. K., Boyle, H. K., White, H. R., & Jackson, K. M.
(2022). Understanding the motives, contexts, and conse-
quences of unplanned versus planned drinking in daily
life. Psychology of Addictive Bebhaviors, 36(3), 223-235.
https://doi.org/10.1037/adb0000764

Testa, M., Wang, W., Derrick, J. L., Brown, W. C., & Collins,
L. R. (2019). Does morning affect contribute to daily can-
nabis use? Addictive Bebaviors, 95, 64-69. https://doi
.0rg/10.1016/j.addbeh.2019.03.001

Um, M., Hershberger, A. R., & Cyders, M. A. (2019). The rela-
tionship among depressive symptoms, urgency, and prob-
lematic alcohol and cannabis use in community adults.
Addictive Behaviors, 88, 36—42. https://doi.org/10.1016/j
.addbeh.2018.08.009

van Buuren, S., & Groothuis-Oudshoorn, K. (2011). mice:
Multivariate imputation by chained equations in R. Journal
of Statistical Software, 45, 1-67. https://doi.org/10.18637/
jss.v045.103

Waddell, J. T., Elam, K. K., & Chassin, L. (2022). Multidimensional
impulsive personality traits mediate the effect of parent
substance use disorder on adolescent alcohol and canna-
bis use. Journal of Youth and Adolescence, 51(2), 348-360.
https://doi.org/10.1007/s10964-021-01556-3

Watson, D., & Clark, L. (1999). The PANAS-X: Manual for
the positive and negative affect schedule-Expanded form.
Towa Research Online. http://ir.uiowa.edu/cgi/viewcon
tent.cgi?article=1011&context=psychology_pubs

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development
and validation of brief measures of positive and negative
affect: The PANAS scales. Journal of Personality and Social
Psychology, 54, 1063-1070. https://doi.org/10.1037/0022-
3514.54.6.1063

Weiss, N. H., Brick, L. A., Forkus, S. R., Goldstein, S. C., Thomas,
E. D., Schick, M. R., Barnett, N. P., Contractor, A. A., &
Sullivan, T. P. (2022). Modeling reciprocal relations
between emotion dysregulation and alcohol use using
dynamic structural equation modeling: A micro-longi-
tudinal study. Alcoholism: Clinical and Experimental
Research, 46(8), 1460-1471. https://doi.org/10.1111/
acer.14881

Westgate, E. C., & Wilson, T. D. (2018). Boring thoughts and
bored minds: The MAC model of boredom and cogni-
tive engagement. Psychological Review, 125(5), 689-713.
https://doi.org/10.1037/rev0000097

Whiteside, S. P., & Lynam, D. R. (2001). The five factor model
and impulsivity: Using a structural model of personal-
ity to understand impulsivity. Personality and Individual
Differences, 30, 669-689. https://doi.org/10.1016/S0191-
8869(00)00064-7

Wills, T., & Filer, M. (1996). Stress—coping model of ado-
lescent substance use. In T. H. Ollendick & R. J. Prinz
(Eds.), Advances in clinical child psychology (pp. 91-131).
Plenum Press.

Wycoff, A. M., Metrik, J., & Trull, T. J. (2018). Affect and can-
nabis use in daily life: A review and recommendations for
future research. Drug and Alcobol Dependence, 191, 223~
233, https://doi.org/10.1016/j.drugalcdep.2018.07.001


https://doi.org/10.1080/16066359.2018.1498846
https://doi.org/10.1080/16066359.2018.1498846
https://doi.org/10.1016/j.cpr.2013.03.003
https://doi.org/10.1016/j.cpr.2013.03.003
https://doi.org/10.1037/a0034346
https://doi.org/10.1037/adb0000764
https://doi.org/10.1016/j.addbeh.2019.03.001
https://doi.org/10.1016/j.addbeh.2019.03.001
https://doi.org/10.1016/j.addbeh.2018.08.009
https://doi.org/10.1016/j.addbeh.2018.08.009
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.1007/s10964-021-01556-3
http://ir.uiowa.edu/cgi/viewcontent.cgi?article=1011&context=psychology_pubs
http://ir.uiowa.edu/cgi/viewcontent.cgi?article=1011&context=psychology_pubs
https://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1111/acer.14881
https://doi.org/10.1111/acer.14881
https://doi.org/10.1037/rev0000097
https://doi.org/10.1016/S0191-8869(00)00064-7
https://doi.org/10.1016/S0191-8869(00)00064-7
https://doi.org/10.1016/j.drugalcdep.2018.07.001

