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Abstract

Impulsivity is a multifaceted personality trait reflecting a tendency to act on immediate urges, often linked to maladap-
tive real-world behaviors. One facet of impulsivity, Positive Urgency—the tendency to act rashly in response to positive
affect—has been increasingly recognized as an important predictor of detrimental risk-taking behaviors. While a body of
past work has uncovered modest predictive relationships between Positive Urgency and laboratory-assseed risk prefer-
ences, little work has examined whether Positive Urgency relates to speed at which risky choices are made. Here we
directly examined the relationship between Positive Urgency (measured using the SUPPS-P Impulsive Behavior Scale)
and risky choice behavior in a simple, gain-only risky decision-making task wherein outcomes and probabilities were fully
described to participants. Across two samples (a laboratory and a direct online replication; total N=285), we observed that
participants higher in Positive Urgency made significantly faster risky choices, but not faster choices to the certain option.
This predictive effect was specific to Positive Urgency as other impulsivity dimensions, such as Sensation Seeking and
Negative Urgency, did not appear to relate to risky choice speed. Together, these results highlight how Positive Urgency
captures the “rash” aspect of impulsive decision-making for rewards under risk.

Impulsivity is generally understood as a multi-faceted
personality trait reflecting a tendency to act on immediate
urges without adequate forethought or consideration of
consequences (Evenden, 1999; Moeller et al., 2001; Otto
et al., 2012), related to a heightened tendency to take
risks (Bari & Robbins, 2013). High impulsivity levels, as
measured by self-report measures, have been previously
linked to a variety of deleterious real-world tendencies, such
as problem gambling, and substance abuse, reckless driving,
domestic violence, high-risk sexual behaviors (Black et al.,
2009; Blaszczynski et al.,, 1997; Chamorro et al., 2012;
Moeller & Dougherty, 2002; Sharma et al., 2014; Zapolski
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et al., 2009). Taken together, these findings suggest that
impulsivity—taken as a broad personality construct—is
generally associated with maladaptive behaviors (Daruna &
Barnes, 1993).

Because impulsivity is multifaceted, however, each
dimension of impulsivity should, in theory, be associ-
ated with different behavioral tendencies (Whiteside &
Lynam, 2001). Much of the prior literature has focused
on the behavioral consequences of impulsivity in the con-
text of negative affect, whereas relatively less research has
examined impulsivity in the context of positive affect, in
part because this dimension (termed Positive Urgency) was
introduced later in multidimensional models of impulsivity
(Cyders et al., 2007). Yet impulsivity in response to positive
emotions may be equally important, particularly in under-
standing risky behaviors (Cyders & Smith, 2008), which are
often undertaken in pursuit of reward or excitement (Cyders
et al., 2007). Thus, we would expect Positive Urgency—a
disposition to act rashly in the face of positive affect—to
relate strongly to high-risk, high-reward behaviors (Berg et
al., 2015; Herman et al., 2018). In keeping with this charac-
terization, influential studies have found that self-reported
Positive Urgency is among the strongest impulsivity-related
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predictors for self-reported real-life multi-domain risky
behaviors, including problematic alcohol use, illicit drug
use, and risky sexual behavior (Cyders et al., 2007, 2009;
Zapolski et al., 2009; Zhang et al., 2025). More recently,
a large-scale meta-analysis uncovered a small associa-
tion between emotion-related impulsivity (a subdomain of
impulsivity that involves Positive Urgency) and labora-
tory-assessed risk-taking choice indices, defined broadly
(Elliott et al., 2023). Although Positive Urgency has been
reliably linked to individuals’ self-reported engagement in
real-world risky behaviors, its associations with laboratory
measures of impulsive behavior are less consistent. These
same Positive Urgency measures relate weakly, at best, to
laboratory measures of ostensibly impulsive behaviors—
operationalized using tasks that require suppressing pre-
potent responses, ignoring distracting stimuli, or delaying
gratification (Cyders & Coskunpinar, 2012; Sharma et al.,
2014). This inconsistency raises the possibility that com-
monly used laboratory tasks may fail to capture the sorts
of rapid, affectively charged decision tendencies that char-
acterize Positive Urgency, suggesting that other behavioral
measures may better reflect this facet of impulsivity.

Interestingly, a previous analysis posits that impulsive
traits reflect a tendency for affective states to trigger rapid
behavioral responses with limited deliberation, which is
characterized by a “Feelings Trigger Action” factor (Carver
et al., 2011). In this view, constructs such as urgency and
reflexive reactions to feelings capture a general propen-
sity for affect to mobilize action quickly (Johnson, Carver,
& Joormann, 2013; Johnson, Carver, Mulé, & Joormann,
2013; Johnson et al., 2017). As Positive Urgency is defined
as a tendency to act rashly in the face of positive affect
(Cyders et al., 2007), we reasoned that this dimension of
impulsivity—and possibly trait impulsivity more gener-
ally—may relate more strongly to the speed of individuals’
choices in the context of risky decision-making. Uncover-
ing such a relationship could yield insight into how Positive
Urgency shapes not only what individuals choose but also
how quickly they commit to decisions.

Accordingly, here we examine risky decision-making
specifically in the context of choosing between risky ver-
sus certain options, whose payoffs and probabilities are
fully described to participants. For example, a risky option
with 50% chance of winning nothing and a 50% chance of
winning 56 cents versus a certain option which guarantees
a 100% probability of winning 20 cents. Positive affec-
tive states induced by potential rewards (i.e., gains) may
lead individuals higher in Positive Urgency to make risky
decisions more rapidly (Martin & Potts, 2009; Moeller et
al., 2001). Previous studies on other dimensions of impul-
sivity would support this idea: Lack of premeditation has

@ Springer

been associated with more rapid responding in pursuit of
risky, time-sensitive rewards (Burnett Heyes et al., 2012).
Similarly, under acute stress, individuals higher in overall
impulsivity—indexed by the BIS-11 (Patton et al., 1995),
exhibited faster choice response times (RTs) in general in a
sequential Reinforcement Learning task (Raio et al., 2020).

Building on this framework, the present study examines
the association between Positive Urgency and the speed at
which individuals make risky choices. To do this, we mea-
sured self-reported trait Positive Urgency and examined
participants’ choices and RTs in a traditional risky decision-
making task (Rutledge et al., 2014) in which participants
made a series of choices between a risky option and a certain
option (see Fig. 1). To evaluate the replicability and gener-
alizability of these potential predictive relationships across
sample demographics, we conducted two experiments: a lab-
oratory experiment with university undergraduate students
(Experiment 1) and an online replication in a demographi-
cally diverse, non-university population (Experiment 2).

We hypothesized that individuals with higher self-
reported Positive Urgency would make decisions more
quickly, relative to individuals with lower self-reported Pos-
itive Urgency. In contrast, we did not expect that Negative
Urgency, the tendency to engage in rash action in response
to negative affect (Whiteside & Lynam, 2001), would relate
strongly to the speed of risky choices, given the positively
valanced nature of rewards (i.e., gains). However, we did
not have a strong intuition about the specificity of the
hypothesized relationship between Positive Urgency and
choice speed with respect to risky versus certain choices.
On the one hand, individuals higher in Positive Urgency
shouldmake faster choices overall, so we would expect to
observe a relationship between this trait and choice speed
across both risky and certain choices. On the other hand,
this hypothesized impulsivity-linked speeding may be selec-
tive to risky choices, owing perhaps to the high-risk, high-
reward outcomes associated with the risky option. As the
risky option, in our paradigm, always carries a larger (albeit
more uncertain) reward magnitude and this is thought to
attract risk-seeking individuals to the risky option (Brand-
stitter et al., 2006; Zermatten et al., 2005), it is plausible
that trait impulsivity-related speeding relates specifically to
choices to these larger-payoff (risky) prospects.

In addition to examining how Positive Urgency relates
to choice speed, we were also positioned to examine its
relationship with risk preferences more generally. Sup-
porting this relationship, a recent meta-analysis observed
a modest correlation between Positive (as well as Nega-
tive) Urgency and risk preferences (construed broadly
across) laboratory tasks (Elliott et al., 2023). Finally, in
light of the body of recent work revealing relationships
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Fig. 1 Risky choice task. A trial begins by displaying a risky and a cer-
tain option. Win probability of the former is shown as the proportion
of a larger gain versus no-gain (“0”) on the bar, while the latter shows
the fixed reward. Participants pressed the “Left” or the “Right” keys on

between overall UPPS-assessed impulsivity and risky
behaviors (Dunne et al., 2013; Mattey-Mora et al., 2026;
Tomko et al., 2014; Zou et al., 2022), we investigated the
extent to which decision speed relates specifically to Posi-
tive Urgency versus self-reported trait impulsivity more
generally and choice speed.

Method

Below we describe the methodology for two experiments: a
laboratory experiment (Experiment 1) which utilized a uni-
versity participant pool, and an online experiment (Experi-
ment 2) which utilized a broader North American participant

Choice Display

Feedback
1500 ms

ITI
2000 ms

+

a computer keyboard to choose the option on the corresponding side.
After the choice, participants received feedback about their outcome as
well as the total earnings so far

pool. As the procedures in both experiments were nearly the
same, we describe them together below.

Participants

In Experiment 1, we recruited 150 participants from the
McGill University Psychology Participant Pool. Participants
received course credit as compensation for their participa-
tion and a small cash bonus tied to their cumulative earn-
ings in the task. Pre-screening criteria included normal or
corrected-to-normal vision and proficiency in English. We
excluded participants with incomplete task or questionnaire
data (n=5) and extreme risk attitudes, defined as selecting
risky options on more than 95% or less than 5% of trials
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(n=2). This resulted in a final sample of 143 participants
(113 females, 2 nonbinary individuals; age range: 17-44
years, M=21.49, SD=3.96; demographic information was
unavailable for 9 participants).

In Experiment 2, we recruited 154 participants via Pro-
lific (www.prolific.com), a widely used online platform for
psychological research. Participants received $5 for their
participation and an additional $1 bonus upon task comple-
tion. Following Experiment 1, we excluded participants
with extreme risk attitudes (n=6). As this was an online
sample, we employed additional exclusion criteria to ensure
participants were engaged in the choice task: responding
faster than 200ms or slower than 3500ms on 10 or more
trials (n=2), extremely long task completion times (55 min,
n=1), or low (<20%) accuracy on catch trials (n=3; see
below). The final online sample consisted of 142 participants
(age range=19-74 years, M=38.88, SD=12.34; data avail-
able for n=138). Of the 139 participants who reported their
gender, 78 participants identified as men, 58 identified as
women, and 3 participants identified as non-binary or trans-
gender. Of the 139 participants who reported their ethnicity,
89 identified as White, 15 identified as Asian, 13 identified
as Multiracial, 10 identified as Hispanic, and 8 identified as
Black, with smaller proportions identifying as South Asian
or Native American (n=2). Of the 138 participants whose
education information was available, participants reported
an average of 15.83 years of education (SD=3.19), with the
largest proportion holding an undergraduate degree (n=63)
or a high school diploma (n=35). Of the 138 participants
who reported their country of birth, 131 were born in the
United States. Of the 138 participants who reported their
first language, 124 reported English as their first language.
All participants gave informed consent in accordance with
the McGill Research Ethics Board.

Questionnaire-Based Measures

In both experiments, we administered the short version of
UPPS-P Impulsive Behavior Scale (SUPPS-P; Lynam et
al., 2006; Cyders et al., 2014) to measure trait impulsivity.
The SUPPS-P consists of 20 items assessing five facets of
impulsivity, Positive Urgency, Negative Urgency, Sensation
Seeking, Lack of Perseverance, and Lack of Premeditation
(four items per subscale). Positive Urgency reflects the ten-
dency to act rashly during intense positive emotional states,
assessed with items such as “When I am in great mood, I tend
to get into situations that could cause me problems”, while
Negative Urgency, on the other hand, reflects the tendency
to act rashly in response to negative emotions, measured
through items such as “When I feel rejected, I will often
say things that I later regret”. Sensation Seeking is defined
as the tendency to seek out novel and exciting experiences,
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with items such as “I welcome new and exciting experi-
ences and sensations, even if they are a little frightening and
unconventional.” Lack of Perseverance captures difficulty
staying focused on tasks that are boring or challenging, with
items such as “I finish what I start” or “I generally like to
see things through to the end” (reverse-scored). Lack of
Premeditation reflects a tendency to act without consider-
ing potential consequences and is assessed with items such
as “My thinking is usually careful and purposeful.” Partici-
pants rated their agreement with each statement on a 4-point
scale. Moreover, we used the total score of the scale as an
indicator of participants’ general impulsivity level. We also
administered the Domain-specific Risk-Taking (DOSPERT;
Blais & Weber, 2006) scale to assess participants’ self-
reported real-life risk-taking propensity. Results from this
measure are outside the scope of the current paper and are
not discussed further.

Task and Procedure

We adopted the risky choice task used by Rutledge et al.
(2014, 2017), illustrated in Fig. 1. On each trial, participants
chose between a “certain” option, guaranteeing a specified
monetary win (e.g., a 100% probability of winning 20 cents)
if chosen, and a ‘risky’ option, which can either result in a
positive or zero outcome with a degree of uncertainty. The
certain option was represented by one large green rectan-
gle with the guaranteed payoff (either 10, 15, or 20 cents)
written in white text. The risky option was represented by
two green rectangles representing the probabilities associ-
ated with the non-zero outcome (10%, 50%, or 90%) and
the potential reward amount, ranging from 10 to 80 cents
for the non-zero outcome. The reward magnitude of each
outcome was displayed inside the rectangle representing its
respective probability of occurrence. On each trial, the loca-
tions (left versus right side) of the risky and certain options
appeared were randomized. The task consisted of (unique)
100 choice pairs. In Experiment 2, we included 5 additional
“catch trials,” in which the certain option’s outcome was
zero, to detect participants who made choices without con-
sidering the values of the options (see above). Data from
these choices were excluded from main analyses.
Participants pressed the left or right arrow keys on the
keyboard to choose the corresponding option with no
response deadline. After participants had selected an option,
they were shown the outcome of their decision along with
their cumulative earnings up to that point (1500 ms). It is
important to note that the task is gain-only, meaning partici-
pants either received a positive reward or zero (depending
on their choice and the outcome). In addition, in every 5 tri-
als, participants rated their momentary happiness on a scale
from “very unhappy” to “very happy”, yielding a total of 20


http://www.prolific.com

Affective Science

ratings per participant, following the procedure of Rutledge
et al. (2014, 2017). These ratings were not of interest in the
present study and were not analyzed here.

Data Analysis

To ensure participants made choices in accordance with
the relative values of the risky and certain options, we first
examined participants’ probability of choosing the Risky
option as a function of the difference in expected value
(4EV; calculated as EV,;y, — EV 141, Where EV is com-
puted as the product of the non-zero outcome’s payoff and
probability). A larger 4EV between the risky and certain
option reflects a greater (objective) advantage in choosing
the risky option and, accordingly, participants who are sen-
sitive to the options’ relative values should be more likely
to choose the risky option as AEV increases (Limbrick-
Oldfield et al., 2020). Using the lme4 package for R (Bates
& Maechler, 2009), we estimated mixed-effects logistic
regressions predicting choices (ifRisky; 0:certain, 1:risky)
on the basis of 4EV, taking random intercepts and slopes
(for 4EV) over participants. We estimated similar models
predicting risky choice as a function of (risky) win prob-
ability (where win probability was effect-coded: 10%: -0.5,
50%: 0, and 90%: 0.5). If participants were sensitive to the
described probability of the Risky (non-zero) outcome, the
likelihood of choosing the Risky option should increase as
win probability increases.

To examine the predictive effects of SUPPS-P variables
on choices and RTs, we estimated a series of mixed-effects
regression models. In all of our analyses, the predictive
effects of each trait variable (i.e., each SUPPS-P subscale,
and the SUPPS-P total score) were examined in separate
models. Trials where participants responded faster than
200ms or slower than 3500ms were excluded from analysis.
RTs were log-transformed to mitigate skew. We estimated
mixed-effects logistic regression models to examine the
likelihood of choosing the risky option (ifRisky) as a func-
tion of win probability, each SUPPS-P variable (e.g., Posi-
tive Urgency; z-scored between subjects), their interactions
(win probability x Positive Urgency), and a linear effect of
trial number (#rial; to account for time-on-task and/or learn-
ing effects; z-scored within subjects). Random intercepts
and slopes (for win probability and trial number) were taken
over participants.

Our focal analysis examined the relationship between
choice RTs and trait variables. The RT-predicting models
separately estimated the effects of the SUPPS-P variables
of interest upon RTs for risky and certain choices. To do
this, we fit a series of models including dummy-coded vari-
ables corresponding to choice type (risky choice and certain
choice) and interacted these variables with win probability,

and the SUPPS-P variable of interest for that model. Spe-
cifically, we included two-way interactions between choice
type and win probability (the terms risky choice x win
probability and certain choice x win probability), between
choice type and that model’s SUPPS-P variable of interest
(e.g., risky choice x Positive Urgency and certain choice x
Positive Urgency), the corresponding three-way interactions
between these terms (e.g., risky choice X win probability
X Positive urgency), as well a linear effect of trial number.
Random intercepts and slopes (for choice type, win prob-
ability and trial number) were taken over participants (see
Appendix for the R syntax used to specify these models).
Because our analyses estimated separate models for each
SUPPS-P variable of interest (five subscales, as well as the
SUPPS-P total score) which in turn entailed separate sig-
nificance tests for each predictive relationship examined,
we employed the Benjamini-Hochberg procedure (Ben-
jamini & Hochberg, 1995) to control false discovery rate,
applying the procedure across each SUPPS-P-related term
across models. For example, we applied the Benjamini-
Hochberg correction to the set of p-values corresponding to
the risky choice x Positive Urgency, risky choice * Negative
Urgency, risky choice x Lack of Premeditation, risky choice
x Lack of Perseverance, risky choice *x Sensation Seeking,
and risky choice x SUPPS-P Total Score terms.

Results
Dimensions of Trait Impulsivity

We observed that internal consistency for the SUPPS-P sub-
scales generally ranged from questionable to acceptable in
Experiment 1 and from acceptable to good in Experiment
2 (Cronbach’s a; Experiment 1: 0.59-0.79; Experiment 2:
0.64-0.85). Descriptive statistics, reliability, and correla-
tions concerning SUPPS-P subscales and total scores are
provided in Table 1. Mean subscale scores in our samples
were near the midpoint of the possible subscale ranges
(4-16), consistent with published validation samples of the
SUPPS-P (young adult convenience samples; e.g., Cyders
et al., 2014). As observed in previous studies (e.g., Cyders
& Smith, 2008), we observed significant positive correla-
tions between a number of dimensions of impulsivity—in
particular, Positive and Negative Urgency (Experiment 1:
r=.36, p <.001; Experiment 2: »=.74, p <.001).

We also examined whether the two samples differed with
respect to any of the SUPPS-P measures (see Table S1 in Sup-
plemental Materials). Relative to Experiment 2, participants in
Experiment 1 scored significantly higher on Negative Urgency,
t=3.11, p=.002; Sensation Seeking, t=3.12, p = .002; Lack of
Premeditation, =3.40, p =.002; Lack of Perseverance, t=4.32,
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Table 1 Range, mean, standard deviation, reliability and correlations of SUPPS-P in Experiments 1 and 2. Asterisks denote significant correlations

(p <.05)

Experiment 1

Item Range Mean (SD) a 1 2 3 4 5

1. SUPPS-P Positive Urgency 4-15 7.34 (2.30) 0.70

2. SUPPS-P Negative Urgency 4-16 9.38 (2.49) 0.60 0.36%*

3. SUPPS-P Sensation Seeking 4-16 10.38 (2.88) 0.68 0.24%* -0.04

4. SUPPS-P Lack of Perseverance 4-14 7.73 (1.94) 0.59 0.12 0.09 -0.09

5. SUPPS-P Lack of Premeditation 4-13 7.31(2.17) 0.79 0.43* 0.38% 0.22% 0.38%*

6. SUPPS-P Total 25-64 42.15(7.11) / 0.72* 0.59* 0.51* 0.42* 0.77*
Experiment 2

Item Range Mean (SD) a 1 2 3 4 5

1. SUPPS-P Positive Urgency 4-15 6.89 (2.86) 0.85

2. SUPPS-P Negative Urgency 4-15 8.38 (2.95) 0.83 0.74*

3. SUPPS-P Sensation Seeking 4-15 9.35(2.71) 0.64 0.36* 0.13

4. SUPPS-P Lack of Perseverance 4-14 6.71 (2.05) 0.72 0.38* 0.38* 0.11

5. SUPPS-P Lack of Premeditation 4-12 6.43 (2.19) 0.83 0.40%* 0.45% 0.14 0.60%*

6. SUPPS-P Total 22-65 37.77 (9.02) / 0.85%* 0.80%* 0.51* 0.65* 0.70*

p <.001, and the SUPPS-P total score, t=4.55, p <.001. The
samples did not differ on Positive Urgency, our focal trait of
interest, t=1.43, p = .153 (all p-values were adjusted using the
Benjamini—-Hochberg false discovery rate procedure).

Risky Choice Behavior

Using a mixed-effects logistic regression, we observed a
strong positive effect of AEV upon risky choice propensity in
both experiments (4EV : Experiment 1: log-odds=3.18, 95%
CI = [2.86, 3.5], p < .001; Experiment 2: log-odds=2.41,
95% CI=[2.11, 2.71], p < .001), indicating that participants’
choices were sensitive to the options’ EVs. Similarly, across
both experiments, we observed that participants were more
likely to choose the risky option when it conferred a higher
probability of winning (mixed-effects logistic regression;
win probability: Experiment 1: log-odds=3.44, 95% CI =
[3.22, 3.66], p < .001; Experiment 2: log-odds=3.98, 95%
CI=1[3.62,4.34], p <.001). In other words, participants were
more likely to choose the risky option when the probability of
obtaining the non-zero (i.e., gain) outcome was 90% (versus
10% or 50%). Together, these analyses confirmed that partici-
pants’ choices were sensitive both to the relative EVs of the
options, and the probability of the (non-zero) Risky outcome.

Impulsivity Dimensions and Risk Preferences

We next examined whether self-reported trait impulsivity
related to participants’ propensity to choose the risky option.
Table 2; Fig. 2 illustrate the relationships between Positive
Urgency and SUPPS-P total scores and participants’ risk
preferences across Experiments 1 and 2. In Experiment 1
(Fig. 2A and B), we did not observe that Positive Urgency
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Table 2 Summary of mixed-effects models predicting risky choices as
a function of win probability, SUPPS-P Positive Urgency scores, their
interaction, and trial number in Experiments 1 and 2. Trial number was
included to control for within-session changes. Log-odds: log odds;
SE=standard error; p=p-value. P-values of the Positive Urgency and
probability x Positive Urgency terms were adjusted using the Ben-
jamini—Hochberg correction

Predictors Experiment | Experiment 2
log-odds p log-odds p
(SE) (SE)
(Intercept) -0.42 (0.07) <0.001 -1.08(0.10) <0.001
probability 3.49(0.12)  <0.001 4.10(0.18)  <0.001
Positive Urgency  0.04 (0.07)  0.701 0.34 (0.10)  0.004
trial 0.13(0.03)  <0.001 0.19(0.04) <0.001
Probability x 0.00(0.11) 0970  -0.43 (0.18) 0.094

Positive Urgency

significantly predicted risk preferences (log-odds=0.04, 95%
CI=1[-0.11, 0.19], p =.701), while in Experiment 2 (Fig. 2C
and D), SUPPS-P Positive Urgency significantly (and posi-
tively) predicted individual participants’ tendency to choose
the risky option (log-odds=0.34, 95% CI = [0.14, 0.54], p
= .004). Similarly, general trait impulsivity, as indicated by
SUPPS-P Total scores, did not predict risk preferences in
Experiment 1 (log-odds=0.12, 95% CI = [-0.02, 0.27], p =
.205), but positively predicted risk preferences in Experiment
2 (log-0dds=0.3, 95% CI=1[0.1, 0.5], p = .008).

We next examined the possible predictive effects of the
other SUPPS-P subscales. While Negative Urgency did
not significantly predict preference for the Risky option in
Experiment 1 (log-odds =-0.03, 95% CI=[-0.18,0.12], p =
.701), it positively predicted preference for the risky option
in Experiment 2 (log-odds=0.24, 95% CI =[0.04, 0.44], p
=.032). Sensation Seeking was not significantly associated
with risk preferences in either experiment (Experiment 1:
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Fig. 2 Risky-choice probabilities
as a function of trait measures

Experiment 1

across experiments. Panels A and A. B.
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log-odds = -0.08, 95% CI = [-0.07, 0.22], p = .443; Experi-
ment 2: log-odds=0.16, 95% CI = [-0.04, 0.37], p = .148).
Lack of Perseverance did not significantly predict risk pref-
erences in Experiment 1 (log-odds=0.13, 95% CI = [-0.01,
0.28], p = .205), but positively predicted preference for
the Risky option in Experiment 2 (log-odds=0.23, 95%
CI = [0.03, 0.43], p = .032). Finally, Lack of Premedita-
tion did not predict risk preferences in Experiment 1(log-
0dds=0.17,95% CI=10.02, 0.31], p = .142) or Experiment
2 (log-0dds=0.07, 95% CI =[-0.13, 0.27], p = .506). Com-
plete summaries for all models can be found in Table S2 of
the Supplemental Materials.

Impulsivity Dimensions and Choice Response Times
(RTs)

We next examined the predictive relationships between
Positive Urgency and choice RTs (Table 3; Fig. 3A and C).
In both Experiments, we observed a significant (negative)

SUPPS-P Total

predictive effect of Positive urgency on risky choice RTs,
such that that participants higher in Positive Urgency made
significantly faster risky choices (Table 3; Fig. 3A and C;
risky choice x SUPPS-P Positive Urgency: Experiment 1:
£ =-0.05, 95% CI =[-0.09, -0.01], p = .040; Experiment 2:
p =-0.05, 95% CI = [-0.09, -0.02], p = .007), supporting
our primary hypothesis. Importantly, we did not observe the
same effect on certain choices (certain choice x SUPPS-P
Positive Urgency; Experiment 1: f#=-0.03, 95% CI=[-0.07,
0.01], p = .428; Experiment 2: = -0.04, 95% CI = [-0.07,
0], p = .236). Interestingly, this speeding related to Positive
Urgency was not associated with making fewer advanta-
geous choices overall, defined as either a sensitivity to AEV
(4EV x SUPPS-P Positive Urgency: Experiment 1: log-
0dds=0.02, 95% CI =[-0.3, 0.33], p = .908; Experiment 2:
log-odds = -0.16, 95% CI =[-0.46, 0.14], p = .297) or total
payoffs accrued (Experiment 1: £=0.37, 95% CI = [-0.14,
0.88], p = .152; Experiment 2: £=0.09, 95% CI = [-0.36,
0.54], p = .692).
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Table 3 Summary of mixed-effects models predicting log-transformed
reaction times (RTs) as a function of choice type, win probability,
SUPPS-P Positive Urgency scores, and trial number in Experiments 1
and 2. We estimated separate effects for risky and certain choices, as
well as their interactions with win probability and individual SUPPS-P
Positive Urgency. Three-way interactions tested whether the influence
of Positive Urgency on RTs varied by choice type and win probabil-
ity. Trial number was included to control for within-session changes.
p=Dbeta coefficient; SE=standard error. P values of terms including
Positive Urgency were adjusted using the Benjamini-Hochberg cor-
rection

Experiment 1 Experiment 2

Predictors £ (SE) p B(SE) p

certain choice 7.15(0.02) <0.001 7.09 <0.001
(0.02)

risky choice 7.37(0.02) <0.001 7.20 <0.001
(0.02)

trial -0.11 (0.01) <0.001 -0.03 <0.001
(0.01)

risky choice x -0.29 (0.02) <0.001 -0.10 <0.001

probability (0.02)

risky choice x Positive ~ -0.05 (0.02) 0.040 -0.05 0.007

Urgency (0.02)

certain choice x 0.02 (0.01) 0.059 0.05 <0.001

probability 0.01)

certain choice x Positive -0.03 (0.02) 0.428 -0.04 0.236

Urgency (0.02)

risky choice x probabil-  -0.02 (0.02) 0.579 0.01 0.611

ity x Positive Urgency (0.01)

certain choice x prob- 0.01 (0.01) 0.504 -0.01 0.444

ability x Positive 0.01)

Urgency

Examining trait impulsivity more generally, as mea-
sured by SUPPS-P total scores (Table 4; Fig. 3B and D), we
observed in both experiments that more impulsive partici-
pants made faster risky choices (as quantified by the risky
choice x SUPPS-P Total interaction; Experiment 1: § =
-0.06, 95% CI = [-0.10, -0.01], p = .033; Experiment 2:
£ =-0.06, 95% CI = [-0.09, -0.02], p = .007). We did not
observe predictive effects of trait impulsivity when partici-
pants chose the certain option (as quantified by the certain
choice x SUPPS-P Total interaction; Experiment 1: f =
-0.03, 95% CI = [-0.07, 0.01], p = .428; Experiment 2: f =
-0.03, 95% CI=[-0.06, 0.01], p =.292). In other words, the
choice speeding associated with participants’ overall levels
of trait impulsivity was selective to risky choices.

Finally, we examined the predictive effects of other subscales
upon risky choice speed. In Experiment 1, we did not observe
any significant relationships between risky RTs and Negative
Urgency (8 =-0.03, 95% CI=[-0.08, 0.01], p =.205), whereas
in Experiment 2, we found that Negative Urgency (f = -0.04,
95% CI = [-0.08, -0.01], p = .038) selectively predicted faster
RTs accompanying risky choices. Across both experiments,
no significant relationships were observed between Sensation
Seeking and Risky RTs (Experiment 1: f=0, 95% CI = [-0.05,
0.04], p = .911; Experiment 2: = -0.04, 95% CI = [-0.07, 0],
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p =.064), Lack of Perseverance and Risky RTs (Experiment 1:
£ =-0.02, 95% CI = [-0.06, 0.03], p = .503; Experiment 2:
=-0.02, 95% CI =[-0.06, 0.01], p = .184). Negative Urgency,
Sensation Seeking, Lack of Perseverance did not predict Cer-
tain RTs either (all ps > 0.35). In Experiment 1, we observed a
significant negative relationship between Lack of Premeditation
scores and Risky RTs (6 =-0.07, 95% CI = [-0.11, -0.03], p =
.004) but not between Lack of Premeditation scores and Cer-
tain RTs (f = -0.05, 95% CI = [-0.09, -0.01], p = .151), while
we did not observe significant relationships between Lack of
Premeditation and Risky RTs (5 =-0.03, 95% CI=[-0.07, 0], p
=.083) or between Lack of Premeditation and Certain RTs (8
=-0.02, 95% CI=[-0.05, 0.02], p = .4) in Experiment 2. Com-
plete summaries for all models can be found in Table S3 of the
Supplemental Materials.

Discussion

Employing a simple laboratory risk-taking task across two
independent samples, we found converging evidence support-
ing the idea that individuals with higher Positive Urgency—the
tendency to make rash decisions in contexts involving positive
emotional states (Whiteside & Lynam, 2001)—tend to make
risky choices more rapidly. We only consistently observed this
Positive Urgency-linked speeding when participants chose the
risky option, suggesting this hastening effect may be specific
to risky (rather than certain) options, which, in our choice sets,
typically conferred larger possible rewards. We observed this
same effect when looking at impulsivity more broadly (opera-
tionalized by SUPPS-P total scores).

Interestingly, the bulk of previous work relating dimensions
of trait impulsivity to risky decision making has focused on
preferences for the riskier rather than sow individuals arrive at
these risky actions (Elliott et al., 2023; Lauriola et al., 2014).
Here, while we did not consistently observe a relationship
between trait impulsivity and risk preference across samples,
we did observe that individuals with greater Positive Urgency
(and impulsivity, more generally) consistently made faster
risky choices, suggesting that this trait has more bearing on the
speed of risky decisions than risk preferences themselves. This
selective speeding of risky choices suggests that more impul-
sive individuals may engage in a less cautious style of decision-
making, even if the resultant choices (i.e., risk preferences)
do not appear different from less impulsive individuals. This
pattern also dovetails with the finding in Elliott et al.’s (2023)
meta-analysis that individuals higher in emotion-related impul-
sivity—i.e., Positive and Negative Urgency— tend to prefer
gaining rewards more quickly, as measured by preference for
smaller immediate over larger delayed rewards.

Importantly, the faster risky choices made by individu-
als high in Positive Urgency did not result in lower-quality
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Fig. 3 Regressions of impul-
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choices, suggesting that the speeding we observed to be asso-
ciated with “rash” actions carried no negative consequences—
if anything, these participants made choices more efficiently
with respect to decision speed. Recent theoretical treatments
of urgency similarly emphasize that emotion-triggered action
tendencies are not inherently maladaptive, but may reflect a
general mechanism by which affect mobilizes rapid behavior
(Fisher-Fox et al., 2024).

One implication of this perspective is that the conse-
quences of impulsive decision tendencies linked to posi-
tive affect may depend critically on the decision context.
In everyday low-stakes but time-sensitive settings, it can
be adaptive, conserving cognitive resources and allowing
people to seize fleeting opportunities (Burnett Heyes et al.,
2012; Dickman, 1990). Conversely, in high-stakes or emo-
tionally charged settings, the same rapid choice style may
reduce deliberative decision making and increase prefer-
ences for immediate but small rewards (Canale et al., 2015).
Clinical research also suggests that impulsive behavior

SUPPS-P Total

during states of elevated positive affect is a characteristic
feature of mania risk in bipolar disorder (Johnson, Carver,
Mulé et al., 2013). Nevertheless, the same positive affectiv-
ity and approach motivation contributing to mania risk are
also linked to advantageous characteristics such as entre-
prencurship (Johnson et al., 2018). From this perspective,
the tendency for positive affect to trigger rapid action may
not uniformly impair decision-making, but may sometimes
facilitate efficient engagement with rewarding opportunities.

To the best of our knowledge, only one previous study
revealed a linkage between dimensions of trait impulsivity
and risky decision speed, observing that individuals scor-
ing higher in Lack of Premeditation of the UPPS made
more rapid responses in a task where participants pursued
time-sensitive, risky rewards (Burnett Heyes et al., 2012).
However, this task structure preferentially rewarded rapid
(anticipatory) responding, which meant that more impulsive
individuals behaved more advantageously. In contrast, in
the risky choice task examined in the present study, where

@ Springer
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Table 4 Summary of mixed-effects models predicting log-transformed
reaction times (RTs) as a function of choice type, win probability,
SUPPS-P Total scores, and trial number in Experiments 1 and 2.
We estimated separate effects for risky and certain choices, as well
as their interactions with win probability and individual total impul-
sivity. Three-way interactions tested whether the influence of total
impulsivity on RTs varied by choice type and win probability. Trial
number was included to control for within-session changes. f=beta
coefficient; SE=standard error. P values were adjusted using the Ben-
jamini—-Hochberg correction.

Experiment 1 Experiment 2

Predictors S (SE) p P(SE) p

certain choice 7.15(0.02) <0.001 7.09 <0.001
(0.02)

risky choice 7.37(0.02) <0.001 7.20 <0.001
(0.02)

trial -0.11 (0.01) <0.001 -0.03 <0.001
(0.01)

risky choice x -0.29 (0.02) <0.001 -0.10 <0.001

probability (0.02)

risky choice x total -0.06 (0.02) 0.033  -0.06 0.007

impulsivity (0.02)

certain choice x 0.02 (0.01) 0.054 0.05 <0.001

probability (0.01)

certain choice X total -0.03 (0.02) 0.428 -0.03 0.292

impulsivity (0.02)

risky choice x probabil- -0.02 (0.02) 0.595 0.02 0.568

ity x total impulsivity 0.01)

certain choice x proba-  0.02 (0.01) 0.352 -0.01 0.444

bility x total impulsivity (0.01)

there was little time pressure, there was no benefit for rapid
responding. Thus, the relationship observed here between
impulsivity and risky choice speed suggests that this
observed choice speeding may reflect a general tendency
towards rapid action or “urgency” (Carland et al., 2019).

It is also worth noting limitations of the present approach
and dataset. First, some effects observed in one sample did
not consistently replicate across experiments. Namely, Nega-
tive Urgency and Lack of Premeditation, conceptually rel-
evant to decision speed, both predicted faster risky decisions
in one experiment but not the other. One possible explanation
is that the two samples differed somewhat in their mean lev-
els on several SUPPS-P subscales, with Experiment 1 scoring
slightly higher on most subscales. Broadly, this inconsistency
echoes the wider observation that trait subscales and laboratory
tasks often align imperfectly because they target partly non-
overlapping dimensions (Cyders & Coskunpinar, 2011, 2012).
In addition, the present paradigm involved relatively simple,
gain-only decisions with fully described outcomes (i.e., magni-
tudes and probabilities) with minimal learning demands. Such
conditions may preferentially engage processes linked to posi-
tive affect, making Positive Urgency more relevant. In contrast,
other traits (i.e., Negative Urgency and Lack of Premeditation)
may become more influential in decision contexts involving
punishment, uncertainty, or more complex learning demands.
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Thus, the absence of consistent effects for some dimensions of
impulsivity may reflect features of the task context rather than
their broader relevance to risky decision speed. Second, the
internal consistency of some SUPPS-P subscales varied across
experiments, with several subscales showing modest reliabil-
ity in Experiment 1. Differences in measurement reliability
may attenuate observed relationships between trait measures
and behavioral outcomes, and future work using additional
measures of impulsivity or longer scales may help clarify how
specific facets of impulsivity relate to risky decision dynam-
ics. Third, our ability to evaluate the generalizability of these
findings is limited. Demographic information beyond age and
gender was not available for Experiment 1, which consisted
primarily of university undergraduates. Although Experiment
2 further included race, education, residency and language
information, the absence of comparable demographic data for
Experiment 1 limits our ability to assess how well the overall
pattern of findings generalizes across populations.

Future work could extend our findings along several comple-
mentary lines. First, task context should be diversified. Because
our gain-only, low-arousal lottery revealed a composite-level
effect, whereas most impulsivity facets remained inactive or
showed no reliable associations, introducing losses, stronger
sensory arousal, or sustained-effort components could engage
other dimensions and yield a more complete impulsivity pro-
file. Second, individual difference research could continue to
advance by including more granular, trial-level analyses com-
mon in cognitive and computational approaches to examining
choice behavior. Future work should endeavor to pair granu-
lar analyses of preferences and RTs with drift-diffusion and/
or reinforcement-learning models—and, where feasible, neural
measures—to isolate the latent processes that bridge personal-
ity trait and behavior. Lastly, in our data, faster decisions were
linked to risk selection, but we did not track whether that accel-
eration translated into different outcomes. Future studies could
pair trial-level RTs with the monetary (or social, health) conse-
quences of risky choice to see whether “rapid-risk” behavior
is adaptive, neutral, or costly across contexts—and, if costly,
will pinpoint a concrete target for preventive or therapeutic
interventions.

Appendix

Syntax used for mixed-effects logistic regression on choices:

risky vs_certain_choice = win_probability + UPPS P
PU + win_probability:UPPS P PU + trial number + (1 +
win_probability | subject)

Syntax used for mixed-effects linear regression on risky
versus certain choice RTs:

RT risky = 0 + risky choice + certain_choice + risky
choice:win_probability + certain_choice:win_probability +
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risky choice:UPPS P PU + certain_choice:UPPS P PU
+ risky choice:win_probability:UPPS P PU + certain_
choice:win_probability:UPPS_P_PU + trial number + (0 +
risky choice + certain_choice + risky_choice:win probabil-
ity + certain_choice:win_probability | subject)
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