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Abstract

The current study examines the measurement properties and validity of a novel,
abbreviated youth version of the UPPS-P Impulsive Behavior Scale that was developed to
maintain measurement consistency with the existing adult short form. Specifically, we examined
this scale’s (1) factor structure; (2) measurement and structural invariance across four
demographic characteristics: gender, ethnicity, household income, and parental education; (3)
and correlates using a subset of 4,521 preadolescent (9- and 10-year old) children (53% male)
from the baseline wave of the Adolescent Brain and Cognitive Development (ABCD) study, a
large, community-based sample. Our findings supported a correlated five-factor model, as well
as a hierarchical model that recaptured the covariation among these five lower-order factors in
three higher-order factors. Both of these models are consistent with the commonly observed
structure of the UPPS-P among adults. We established measurement invariance across all
demographic characteristics. Finally, our UPPS-P scales evidenced good convergent and
discriminant validity with a broad swath of theoretically relevant external criteria, including self-
and parent-reported personality and psychopathology, as well as lab-based neurocognitive tasks.
Our findings indicate that we can assess multidimensional impulsivity in children reliably and
validly by means of self-report, allowing assessment of this critical domain at early stages of
development. We hope that this measure will facilitate the study of impulsivity in large-scale
samples to begin to understand the evolution and long-term consequences of impulsivity.
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Public Significance Statement
Multidimensional impulsivity can be assessed in children by means of self-report. This measure

can be used to study impulsivity in large-scale samples and trace its evolution across the lifespan.
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Factor Structure, Measurement and Structural Invariance, and External Validity of an
Abbreviated Youth Version of the UPPS-P Impulsive Behavior Scale

Impulsivity, or the tendency towards rash action, is a broad construct thought to manifest
as a diverse array of dysfunctional behaviors, including various forms of psychopathology.
Contemporary models of impulsivity construe it as multidimensional, comprising five separable
but correlated factors: (1) lack of perseverance, the inability to sustain attention or motivation to
complete a task; (2) lack of premeditation, the tendency to not plan ahead and behave without
thinking; (3) sensation seeking, the inclination towards seeking out novel, thrilling experiences;
(4) negative urgency, the tendency to act hastily when in an extreme negative mood state; and (5)
positive urgency, the tendency to act hastily when in an extreme positive mood state (Cyders et
al., 2007; Whiteside & Lynam, 2001). Notably, positive urgency was not included in original
conceptions of this model but was added later (Cyders et al., 2007). These five factors can be
organized hierarchically to include three higher-order factors: Sensation Seeking; Deficits in
Conscientiousness, which comprises lack of premeditation and lack of perseverance; and
Urgency, which comprises negative and positive urgency (e.g., Cyders & Smith, 2007).
Considerable research has demonstrated that distinguishing among these factors has merit,
inasmuch as they relate differentially with theoretically relevant external criteria, including risky
behavior (e.g., substance use) and psychological dysfunction (Smith et al., 2007).

The UPPS-P Impulsive Behavior Scale (UPPS-P; Lynam et al., 2007) was developed to
assess these five factors. It was subsequently validated for use with child, adolescent, and adult
samples, as well as across samples ranging in psychiatric severity. One important limitation of
the UPPS-P is its length (59 items), which can preclude its inclusion in large-scale investigations

that require efficient use of resources. The original authors of the UPPS created a short UPPS-P
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scale for adults (Lynam, 2013) but no such scale exists for youth. Others have created UPPS
scales for children and adolescents (Zapolski et al., 2010) but this measure omits Positive
Urgency (Cyders et al., 2007).
Study Aims

We examined the measurement properties and external validity of a novel, abbreviated
youth version of the UPPS-P scale developed by the 2nd author (Smith) for use in the Adolescent
Brain and Cognitive Development Study (ABCD; see Barch et al., 2018). To do so, we culled
items from the long-form UPPS-P (Lynam et al., 2007), with the goal of harmonizing our scale
with the existing abbreviated adult scale (Lynam, 2013) to the extent possible, and with the
loftier goal of facilitating the assessment of impulsivity in large-scale, longitudinal data
collection efforts across development. The present study’s aims were as follows. First, we
examined the factor structure of this new scale using a mix of confirmatory and exploratory
factor analysis. Second, we used the candidate factor model to test for measurement invariance
across gender, ethnicity, and two proxies for socioeconomic status, household income, and
parental education. Third, we examined the candidate factor model’s relations with an array of
theoretically relevant external criteria assessed by means of self- and parent-report, as well as
laboratory tasks. External criteria included behavioral inhibition and activation; dimensional
indicators of internalizing, externalizing, mania, and prodromal schizophrenia; diagnostic
indicators of mood and anxiety disorders; parental history of alcoholism; and lab tasks probing
neurocognitive functioning.
Hypotheses

Regarding factor structure, we hypothesized that we would identify a correlated five-

factor structure of the UPPS-P commensurate with those identified older samples and with more
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thorough item sets (e.g., Lynam et al., 2007). That is, we expected that this model would fit well
in children and with a more limited number of items per UPPS-P factor that would minimize
assessment burden. We were agnostic with regards to the extent of measurement invariance of
the UPPS-P factors across demographic characteristics.

Regarding external validity, all hypotheses were informed by the existing child and adult
literatures to the extent possible. First, we expected relatively high convergence (» > .5) between
UPPS-P Negative Urgency and BIS Inhibition, given that both are thought to reflect, at least in
part, tendencies toward the experience of negative emotionality and avoidance. We also expected
high convergence among UPPS-P Sensation Seeking and BAS Drive, Fun Seeking, and Reward
Responsiveness (7 > .5), given that each are imbued with novelty seeking and related approach-
oriented traits (Segarra, Poy, Lopez, & Molto, 2014; Whiteside & Lynam, 2001). Second, we
expected all UPPS-P dimensions to exhibit moderate convergence (» = .2; Funder & Ozer, in
press) with externalizing, but also expected that the UPPS-P Lack of Perseverance and Lack of
Premeditation scales would exhibit the most pronounced relations with externalizing (Segarra et
al., 2014; Whiteside & Lynam, 2001). Third, we expected that UPPS-P scales, with the exception
of Negative Urgency, would exhibit null to small relations with internalizing (» = .00 to .10). In
contrast, given that Negative Urgency assesses negative emotionality and poor emotional
control, we predict that it would manifest medium-sized relations with internalizing
psychopathology (» = .20 to .30; e.g., Berg et al., 2013). Lastly, we expected small positive
associations between UPPS-P scales and lab tasks (» = .10 to .20; Cyders & Coskunpinar, 2011)
given meager convergence between self-reported and laboratory-based tasks more broadly
(Block, 1977).

Method
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Item Selection

As we noted earlier, the items included in our abbreviated UPPS-P-Youth Version were
culled from the UPPS-P and chosen to maintain consistency with Lynam’s (2013) existing adult
short form to the extent possible. Alterations to this form were informed by analysis of G.T.
Smith’s large-scale, longitudinal sample of children (N = 1906; Gunn & Smith, 2010) at the
approximate age of those in the ABCD baseline sample (5t grade). All items from Lynam’s
(2013) Negative Urgency, Lack of Perseverance, and Sensation Seeking scales were retained.
The items comprising Lynam’s Lack of Premeditation scale did not exhibit adequate internal
consistency among children. Smith replaced two poorly functioning items from the Lynam adult
short-form with two items from the full-length child form that had the highest corrected item-
total correlations in his sample. Similar internal consistency issues arose for the Positive Urgency
scale, so one item was replaced with another that had the highest corrected item-total correlation.
All told, this strategy permitted reasonable harmonization across abbreviated youth and adult
forms of the UPPS-P but included items that appear more developmentally appropriate for youth
(see Supplemental Materials for a more thorough description of the item selection process). The
final measure comprised 20 items (see Figure 1 for all items), 4 for each UPPS-P dimension,
rated on a 1 (agree strongly) to 4 (disagree strongly) scale. Cronbach’s alphas were as follows:
.74 (Lack of Premeditation), .69 (Lack of Perseverance), .63 (Negative Urgency), .50 (Sensation
Seeking), and .78 (Positive Urgency). Mean corrected item-total correlations (MCITCs) were as
follows: .53 (Lack of Premeditation), .48 (Lack of Perseverance), .41 (Negative Urgency), .30
(Sensation Seeking), and .58 (Positive Urgency).

Participants and Procedure
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Participants were 4,521 9- and 10-year olds from the United States (Mage = 120 months,
SD = 7; 53% male) from the baseline sample of the ABCD Study (Data Release 1.1); data on the
UPPS were missing for 3 of the 4,524 participants from the baseline sample. Fifty-nine percent
identified as White, 20% Hispanic, 10% Black, 2% Asian, and 10% other. Combined household
income was collapsed into 3 groups: less than 50,000 (23%), 50- to 100,000 (28%), and over
100,000 (41%) dollars per year (8% did not report). Parental education was collapsed into 5
groups: less than a high school diploma (4%), high school diploma or GED (7%), some college
(25%), Bachelor’s degree (27%), and post graduate degree (37%). All parents provided written
informed consent, and all children provided assent to a research protocol approved by the
institutional review board at each data collection site (https:/abcdstudy.org/study-sites/).
Measures

The necessary brevity of this manuscript precludes a detailed description of this battery
but we direct readers to the following papers, where the ABCD study battery is summarized
more thoroughly (personality and mental health: Barch et al., 2018; neurocognitive: Luciana et
al., 2018).

Child-reported external criteria. Youth completed several well-validated instruments
assessing personality and psychopathology, each of which have been validated for use in youth
samples, including abbreviated Behavioral Inhibition and Activation scales (BIS/BAS;
Pagliaccio et al., 2016), the Kiddie Schedule for Affective Disorders and Schizophrenia for
DSM-5 (KSADS-5; Townsend et al., 2019), and the Prodromal Questionnaire-Brief Version
(PQ-B; Loewy et al., 2011).

BIS/BAS. The BIS/BAS comprises 20 items assessing two broad motivational systems,

the behavioral inhibition (BIS) and behavioral activation (BAS) systems (Gray, 1982). BIS
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system is sensitive to signals of punishment and nonreward, novel stimuli, and innate fear
stimuli, resulting in avoidance and negative emotionality, whereas BAS is sensitive to positive
reinforcement and the absence of punishment, resulting in approach and positive emotionality.
The BIS/BAS includes one subscale for BIS and three for BAS: Drive, Fun Seeking, and Reward
Responsiveness (coefficient alphas ranged from .63 [Inhibition] to .77 [Reward Responsiveness];
MCITCs ranged from .33 [Inhibition] to .59 [Drive]). Items were rated on a 0 (“Not True”) to 3
(“Very True”) scale.

KSADS-5. The KSADS-5 (Kobak et al., 2013) was administered to children with the help
of a research assistant using a computer-based structured interview designed to assess current
psychopathology in children and adolescents (Townsend et al., 2019). Youth reported on DSM-5
diagnoses for current and past mood and anxiety disorders. Because base rates for individual
diagnoses were generally extremely low (ranged from 0.2% [Child-reported Current Bipolar II]
to 3.5% [Child-reported Past Bipolar 1]), we collapsed current and past disorder diagnoses into
lifetime disorder diagnoses, and further collapsed these diagnoses into dichotomous
(present/absent) lifetime mood and lifetime anxiety disorder indicators.

PB-Q. The PB-Q comprises 21 items designed to assess symptoms associated with
subclinical manifestations of psychosis. We report prodromal symptom counts as opposed to a
severity score that takes into account symptoms and impairment (Karcher et al., 2018). Items are
answered in a dichotomous response format (True/False). Total scores reflect number of
endorsed symptoms (a = .86; MCITC = .45).

Parent-reported external criteria. Parents rated their child on several additional, well-
validated instruments assessing psychopathology, including the Child Behavior Checklist

(CBCL; Achenbach & Rescorla, 2001), an abbreviated scale assessing dimensional mania
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symptoms (Youngstrom et al., 2008) adapted from the Parent General Behavior Inventory (P-
GBI; Youngstrom et al., 2001), the KSADS-5, and the Family History Assessment Module
Screener (FHAM-S; Rice et al., 1995).

CBCL. The CBCL includes 118 items that coalesce into two broad scores for
Externalizing (includes subscales for Rule-breaking Behavior & Aggressive Behavior; a =.92,
MCITC = .40) and Internalizing (includes subscales for Social Withdrawal, Somatic Complaints,
Anxiety/Depression, Social Problems; a = .89, MCITC = .38) that comprise 3 and 4 subscales,
respectively. Items are rated on a 0 (not true) to 2 (very true or often true) scale.

Dimensional mania. The dimensional mania scale comprises 10 mania items taken from
the P-GBI, a longer inventory that comprises 73 items pertaining to mood (e.g., mania,
depression, mixed depression); only these 10 mania items were used in the ABCD study. Items
were summed into a single composite (o = .85; MCITC = .58). Items are rated on a 0 (“Never or
Hardly Ever”) to 3 (“Very Often or Almost Constantly”) scale.

KSADS-5. Parents reported on their child’s current and past mood, affect, externalizing
(i.e., conduct disorder, oppositional defiant disorder, and attention-deficit/hyperactivity disorder),
and eating disorders (i.e., anorexia nervosa, bulimia, binge eating disorder), as well as associated
psychotic symptoms (i.e., delusions, hallucinations). Again due to low base rates, we collapsed
current and past disorder diagnoses into lifetime disorder diagnoses, and then collapsed these
diagnoses into lifetime mood, anxiety, externalizing, and eating disorder categories
(present/absent), as well as an associated psychotic symptoms category (present/absent).

FHAM-S. We extracted a dichotomous indicator of parental history of alcoholism (no

history/at least one parent with history) from the FHAM-S, in which parents reported on the
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presence/absence of symptoms associated with alcohol use disorder in both of the child’s
biological parents.

Laboratory-based neurocognitive functioning tasks. Youth completed selected tasks
from the NIH Toolbox Cognitive battery (see http://www.nihtoolbox.org), which assess various
aspects of neurocognitive functioning ranging from attention to executive functioning. Included
in this battery were card sorting, list sorting, and pattern comparison tasks, as well as a flanker
task. The card sorting task assesses cognitive flexibility, the list sorting task assesses capacity to
sequence stimuli based on category and perceptual characteristics, the pattern comparison task
assesses rapid visual processing, and the flanker task assesses the ability to inhibit attention to
peripheral stimuli. Additionally, participants were administered a one-item cash choice task to
probe delay of gratification, in which they chose between receiving $75 in 3 days or $115 in 3
months (see Luciana et al., 2018, for a more thorough description of each task).

Data Analysis

We conducted most all analyses except where specified using Mplus version 7.2 (Muthén
& Muthén, 2014). Design effects for neither site nor family necessitated use of the cluster option
(i.e., they were less than 2); the average design effect across UPPS-P items was .72 for site
(observations per site cluster: M=215, SD=101, range = 1-428) and 1.15 for family (observations
per family cluster: M = 1.15, SD = .37, range = 1-5). Nevertheless, we clustered by site to ensure
comparability between our analyses and those conducted elsewhere using the ABCD sample.

Factor analysis. Confirmatory and exploratory factor analyses (CFA, ESEM, EFA) were

estimated using WLSMV.1 WLSMYV is a robust estimator that does not assume normally

1 Rates of missingness were low: .2% for UPPS-P items, and less than 2% for all external criteria, with the exception
of parental history of alcoholism (3.6%) and the neurocognitive tasks (9.6%). Neither UPPS-P items and factors nor
external criteria were univariate normal on the basis of the Shapiro-Wilk test. UPPS-P items were not multivariate
normal on the basis of the Mardia test.
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distributed variables and provides the best option for modeling categorical or ordered data
(Brown, 2006). Factor models were specified by fixing latent factor means to 0 and variances to
1 as opposed to fixing the first factor loading to 1. We supplemented EFAs conducted in Mplus
with several packages from R version 3.5.1, namely the psych (Revelle, 2010), GP Arotation
(Bernaards & Jennrich, 2012), and nFactors (Raiche & Magis, 2010) packages for Horn’s
parallel analysis (Horn, 1965) and the test of Very Simple Structure (Revelle & Rocklin, 1979).
We examined UPPS-P factors’ relations with external criteria while simultaneously estimating
the UPPS-P structural model, obviating the need to save factor scores.

We considered the following goodness-of-fit statistics to evaluate model fit: the y2 test
statistic and its associated degrees-of-freedom (df), the Comparative Fit Index (CFI), the Tucker-
Lewis index (TLI), and the root mean square error of approximation (RMSEA). Adequacy of
model fit was based on the following guidelines suggested in the literature: CFI and TLI greater
than 0.95 for reasonably good fit (Hu & Bentler, 1999); and RMSEA less than or equal to .08 for
adequate fit and less than or equal to .05 for close fit (Browne & Cudeck, 1993; MacCallum,
Browne & Sugawara, 1996). Although the y 2 values, their p values, and their degrees of freedom
are presented for each model tested, we did not rely on them to determine adequacy of model fit
because y2 significance tests (which are highly sensitive to N) would be virtually certain to be
rejected given our large sample size (Brown, 2006). Instead, the fit of a single model was
evaluated using the combination of CFI, TLI and RMSEA, as each individual fit index has its
strengths and limitations, and no consensus exists regarding the use of a single fit index to
evaluate the adequacy of model fit (e.g., Loehlin, 2004).

To adjudicate EFA and ESEM solutions, we considered the interpretability of the

solution and its incremental utility over the CFA, in addition to model fit. We relied on these
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additional criteria in light of evidence that ESEM solutions often yield preferential fit over CFA
solutions not due to increased validity but to increased parameterization and flexibility in the
model (Hermann & Pfister, 2013).

Measurement invariance. Conceptually, measurement invariance is important to
establish to rule out the possibility that observed differences in a construct across groups are due
to measurement. Put another way, tests of measurement invariance establish the extent to which
a measure assesses the same latent trait across groups. We relied on the general procedure
outlined by Widaman and Reise (1997) to test for measurement invariance (see also Byrne,
Shavelson, & Muthén, 1989; Cheung & Rensvold, 2002). The baseline model of comparison was
one that specified the same factor structure (i.e., number of factors and the pattern of factor-
indicator relationships) across groups (equal form, or configural invariance). All models freely
estimated UPPS-P factor means, variances, and covariances across groups as opposed to
constraining them to equality to facilitate later tests of structural invariance; latent factor means
and variances were constrained to 0 and 1, respectively, in a reference group.

Increasing equality constraints on multi-group confirmatory factor models that tested for
levels of measurement invariance included (in increasing order): item (1) loadings and thresholds
(strong or scalar invariance), which informs the extent to which each UPPS-P factor is assessed
the same way across groups; and (2) residual variances (strict invariance), which informs the
extent to which residual (error) variances of observed UPPS-P items are equivalent across
groups. Due to the number of thresholds per item (i.e., 3) and the fact that we estimated, as
opposed to constrained, latent means and variances across groups, tests of measurement
invariance must constrain item loadings and thresholds simultaneously rather than in sequence

because models that equate one and not the other are not identified. This is consistent with
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debates in the literature surrounding the extent to which item loadings and thresholds should be
constrained in isolation or in tandem, with most researchers arguing that they should be
constrained in tandem given that they jointly contribute to item functioning (Lubke & Muthén,
2004; Sass, 2011).2

Of levels of measurement invariance, establishing strong invariance (e.g., equating item
loadings and thresholds across groups) is arguably the only necessary step (e.g., Byrne et al.,
1989). For instance, establishing equivalent item loadings and thresholds across groups (strong
invariance) ensures that the UPPS-P factors are assessed the same across groups, thereby
allowing for group comparisons. Establishing that item residual variances can be equated across
groups (strict invariance) indicates that differences in factor variances are not due to item
variances.

We tested for scalar and strict invariance to provide as much information as possible, and
to facilitate further structural invariance tests, which consider whether groups differ in terms of
UPPS-P factor distributions and/or means. In the presence of established measurement
invariance, observed differences in UPPS-P factor variances, covariances, and means across
groups are thought to reflect substantive differences in UPPS-P factors, as opposed to artefactual
differences that arise from measurement. We were interested in the question of structural
invariance given well-demonstrated gender differences in impulsivity (Cyders, 2013) and the

general lack of attention to group mean differences in impulsivity across other demographic

2 Differences in the item loadings and thresholds across groups were relatively small in the configural model where
both were freely estimated. Average differences in item loadings across groups were .04 for gender (average SE
.02), .06 for ethnicity (.04), .05 for household income (.02), and .06 for parental education (.03). Average differences
in item thresholds across groups were .08 for gender (.04), .17 for ethnicity (.06), .14 for household income (.04),
and .14 for parental education (.05).
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characteristics. Equality constraints tested sequentially included equating latent factor (4)
variances, (5) covariances, and (6) means.

To determine whether a model was invariant across groups, we relied on change in two
absolute model fit indices, CFI and RMSEA. Specifically, we primarily relied upon the A CFI
criterion of -.002 (Meade et al., 2008) but also report A RMSEA criterion of +.015 (Chen, 2007);
preference was given to the Meade criterion, which is generally regarded as more stringent and is
more widely accepted in the measurement invariance literature. We did not rely on A y2on
nested models because it is sensitive to factors unrelated to changes in invariance targeted
constraints (e.g., sample size), viz., it is overly sensitive to small, unimportant deviations in fit in
large samples (Chen, 2007; Cheung & Rensvold, 2002).

Results
Factor Structure

We used a mix of confirmatory and exploratory factor analysis to determine the structure
of the UPPS-P. We began with confirmatory analyses that tested an a priori, five correlated
factors structure, as well as a higher-order structure that reorganizes the same five factors into
three higher-order ones, given that the factor structure of the UPPS-P has received considerable
empirical validation. To do so, we used both CFA and ESEM with target rotation, the latter of
which is a quasi-confirmatory approach whereby (1) the number of factors and (2) hypothesized
(target) loadings of items onto factors are specified, but (3) all possible cross-loadings of items
onto factors are allowed (Marsh et al., 2014). This approach therefore tests whether the same
general a priori UPPS-P structure can be retained but reveals potentially important deviations

from simple structure not identified in a CFA solution (Marsh et al., 2014). Using these two
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approaches facilitates testing the same general UPPS-P structure across CFA and ESEM, but the
former assumes simple structure whereas the latter does not.

We then followed-up with purely exploratory analyses using EFA. Although this
sequencing (i.e., exploratory analyses after confirmatory ones) may appear counterintuitive, we
did so to put forth an even riskier test (Popper, 1959) of our a priori confirmatory model by
examining the extent to which it could be recovered with no specifications (or manipulations of
the data) whatsoever. McDonald (1999) advocated for this approach for the following reasons:
“By construction we may have a clear confirmatory restrictive hypothesis to fit to the data. If the
fit is poor, a follow-up exploratory analysis might serve to diagnose the failure of the design. If
the fit is good, a companion exploratory analysis will still check if we have missed anything” (p.
188). Indeed, we view this as a useful final step given that a number of nonequivalent although
equally as well-fitting models can be observed in the same data (Tomarken & Waller, 2003).
That is, in our view, this (confirmatory then exploratory) sequencing subjects our hypothesized
model to a strong test by means of fully exploratory inquiry.

Confirmatory models. A correlated five-factor model corresponding to those observed
in the existing youth and adult literatures (see Figure 1a and Tables S1 and S2) generally fit the
data well (X2 =941, df = 160, p<.001; RMSEA = .03; CFI = .95; TLI = .94). Each of the factors
were significantly intercorrelated, with high correlations between (1) Lack of Premeditation and
Lack of Perseverance (r = .60, p<.001) and (2) Negative Urgency and Positive Urgency (» =.71,
p<.001). A model collapsing the Negative Urgency and Positive Urgency factors into one factor
fit the data significantly more poorly (AX2 =720, df = 1, p<.001), as did a model collapsing Lack
of Perseverance and Lack of Premeditation factors (AX2 = 1053, df = 1, p<.001). Each factor was

well-defined by its items, with loadings exceeding .40, with one exception (“I would like to learn
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to fly an airplane” = .24 on Sensation Seeking). It is possible that this latter item functions poorly
as an indicator of sensation seeking. It is also possible that loading on Sensation Seeking
increases with age as children become more experienced with air travel. We encourage
subsequent investigations of this issue in future waves of ABCD data collection.

The ESEM with target rotation that specified five correlated (geomin rotated,
Asparouhov, & Muthén, 2009) factors with hypothesized (target) loadings in accord with the
CFA model also fit the data well (X2= 433, df = 100, p<.001; RMSEA = .03; CFI = .98; TLI =
.96), and significantly better than the CFA (X2= 650, df = 60, p<.001). There was little evidence
of appreciable cross-loadings (all cross-loadings < .22), each factor was well-defined by its items
(loadings > .40, with the exception of “I would like to fly an airplane” = .37 on Sensation
Seeking), and patterns of covariation among UPPS-P factors were comparable across the two
models such that Negative and Positive Urgency (» = .62) and Lack of Premeditation and
Perseverance (r = .58) were equally as highly correlated across the models (see Tables S2, S14).
Taken together, the ESEM with target rotation, although associated with improved fit, generated
a largely similar model to the CFA. This finding suggests that this preferential fit likely occurred
due to increased parameterization and flexibility in the model (Hermann & Pfister, 2013).

We next tested a hierarchical CFA model with three higher-order factors: Deficits in
Conscientiousness, which comprised Lack of Perseverance and Premeditation subscales;
Urgency, which comprised Negative and Positive Urgency subscales; and Sensation Seeking (see
Figure 1). This model fit the data well (X2 = 1019, df = 163, p<.001; RMSEA = .03; CFI = .95;
TLI = .94) but slightly worse than the five correlated factors CFA model (AX2 = 143, df = 3,
p<.001). The loadings of the UPPS-P items onto the second-order factors were nearly identical to

those in the correlated factors model. The second-order Deficits in Conscientiousness factor was
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strongly represented by Lack of Premeditation (A = .87) and Lack of Perseverance (A =.69), with
slightly stronger representation by the former. The second-order Urgency factor was equally and
strongly represented by Negative Urgency (A = .82) and Positive Urgency (A = .86). All higher-
order factors (Deficits in Conscientiousness, Urgency, and Sensation Seeking) were significantly
correlated, with the magnitudes of these effects ranging from small (.15: Deficits in
Conscientiousness-Sensation Seeking) to moderate (.43: Deficits in Conscientiousness-Urgency).

Exploratory models. We next tested a series of EFAs allowing for one to ten factors, all
with goemin rotation and factor loadings freely estimated to allow maximum flexibility in the
exploration of factor structure (Asparouhov, & Muthén, 2009). Methods to determine the optimal
number of factors yielded from these solutions (i.e., Horn’s Parallel Analysis, Test of Very
Simple Structure) conflicted at least somewhat (all results reported in Supplemental Materials).
For instance, Horn’s parallel analysis (Horn, 1965) suggested 7 factors and 5 components, and
the test of Very Simple Structure (VSS; Revelle & Rocklin, 1979) suggested 3 factors (factor
loadings and intercorrelations for the 5-, 3-, 4-, and 7-factor solutions are presented in the
Supplemental Materials).

We believe the EFA supports a 5-factor solution for the following reasons. First, the 3-
factor solution was consistent with the hierarchical (higher-order) structure of the UPPS-P,
yielding Deficits in Conscientiousness, Urgency, and Sensation Seeking factors. Previous
examinations have revealed that the constituent UPPS-P scales within Deficits in
Conscientiousness and Urgency factors yield discriminating profiles of relations with
theoretically-relevant external criteria, however, which supports their being disentangled at a
lower level of the hierarchy (Cyders & Smith, 2007, 2008; and see the “Differential external

validity among UPPS-P factors” section, where we cannot consistently equate their relations
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with external criteria). Second, the 4-factor solution, which collapsed Negative and Positive
Urgency and retained all other UPPS-P factors, was not raised as the optimal one by parallel
analysis or the VSS test. Moreover, the Negative and Positive Urgency factors in the 5-factor
EFA solution were highly correlated (» = .61) but not redundant with one another (see also
Cyders & Smith, 2008, and see the “Differential external validity” section, where we cannot
consistently equate their relations with external criteria). Third, the 7-factor solution largely
supported the 5-factor solution, inasmuch as it yielded five substantive factors, two of which
were each decomposed into two method factors.3

Although we settled on the 5-factor EFA structure, it is worthwhile to note that each of
the potential solutions indicated by the various criteria by which we adjudicate EFA solutions
were consistent with various rungs of the UPPS-P hierarchy; indeed, the sequential extraction of
factors highlighted the hierarchical unfolding of the UPPS-P model that is evidenced in
confirmatory tests and is well-demonstrated in the adult literature (Cyders & Smith, 2007). The
S-factor EFA model fit the data well and slightly better than the 5-factor CFA solution (X2 =
432.85, df =100, p<.001; RMSEA = .03; CFI = .98; TLI = .96; SRMR = .02). As was the case in
ESEM with targeted rotation model, there were few significant cross-loadings of items onto
multiple factors (cross-loadings never exceeded .25). Given these findings, we elected to move
forward with the five correlated factors CFA model for all invariance and external validity
analyses.

Measurement Invariance

3 The 7-factor solution yielded three substantive factors reflecting Negative Urgency, Lack of Perseverance, and
Positive Urgency. Two factors comprised two Sensation Seeking items each. Two additional factors comprised two
items each from Lack of Premeditation, one for positively worded items and one for negatively worded items. These
four factors appeared to reflect method factors that coalesce into two substantive factors reflecting Sensation
Seeking and Lack of Premeditation. Such an interpretation of these data is also consistent with criticisms of parallel
analysis, which indicate that it tends to over-extract factors in samples of this size (i.e., N > 500; Revelle & Rocklin,
1979).
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We next examined the extent to which various properties of the correlated five-factor
CFA model could be constrained to equality across levels of four demographic characteristics
(gender, ethnicity, household income, and parental education). We achieved strict invariance for
gender, indicating that the abbreviated UPPS-P-Youth Version had equal form for males and
females, and that we could further equate the item thresholds, loadings, and residual variances.
We achieved strong invariance for all other demographic variables (ethnicity, household income,
and parental education), indicating that we could equate item thresholds and loadings, but not
residual variances (see Table 1); again, note that equating residual variances is not necessary for
establishing measurement invariance.
Structural Invariance

There were significant differences in latent means and variances on UPPS-P factors on all
demographic characteristics, indicating substantive as opposed to artefactual differences in latent
means and variances on these demographic characteristics in UPPS-P factors in the presence of
established measurement invariance (Table S7). Relative to females, males reported significantly
higher levels of all UPPS-P factors (males were on average .28 SDs higher on UPPS-P
dimensions compared with females), which is observed consistently in the literature (Cyders,
2013). Relative to White Americans, Black and Hispanic Americans reported significantly lower
levels of UPPS-P Lack of Premeditation and Lack of Perseverance (.28 SDs on average).
Moreover, again relative to White Americans, Hispanic Americans reported significantly lower
levels of Sensation Seeking and Black Americans reported significantly higher levels of Positive
Urgency (.22 and .31 SDs, respectively). Levels of UPPS-P Lack of Premeditation tended to
increase as a function of parental education and combined household income (.56 and .31 SDs

from lowest to highest groups), UPPS-P Sensation Seeking tended to increase as a function of
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parental education (.55 SDs from lowest to highest groups), and UPPS-P Positive Urgency
tended to decrease as a function of parental education and household income (.30 and .36 SDs,
respectively, from lowest to highest groups).

External Validity

Convergent and discriminant validity. As described above, age and gender were
sometimes significantly associated with UPPS-P factors (s ranged from -.06 to .09 for age and
from -.03 to .21 for gender; see Table 2). As such, we conducted all external validity analyses
covarying age and gender (but see Table S8 for all external validity analyses not adjusting for
age and gender). Due to the number of tests conducted and our sample size, we focus on
relations that were statistically significant at p<.001 to balance Type I and Type II error rates.
We present zero-order correlations between UPPS-P factors and external criteria, as well as
partial correlations derived from regressions in which single external criteria were regressed onto
all UPPS-P factors, yielding unique relations for each UPPS-P factor. We focus our exposition of
the results on zero-order correlations given the sometimes substantial correlations between
UPPS-P factors, and the subsequent interpretational difficulties associated with partial
correlations in the presence of multicollinearity (e.g., Lynam, Hoyle, & Newman, 2006). We
refer to regression coefficients of .10, .20, .30, and .40 as small, medium, large, and very large,
respectively (Funder & Ozer, 2019).

BIS/BAS. As expected, Lack of Premeditation manifested medium positive associations
with BAS Fun Seeking (r = .18) and Lack of Perseverance manifested small negative
associations with BAS Reward Responsiveness (» = -.12). Again as expected, Negative Urgency
and Positive Urgency manifested comparable relations with BIS/BAS scales (see the

“Differential external validity” section, for direct tests), with effects ranging from small to
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medium for BAS Reward Responsiveness and BAS Drive (rs ranged from .11 to .24), and from
medium to very large for BIS Inhibition and BAS Fun Seeking (7s ranged from .24 to .40). That
(1) Negative Urgency manifested relatively more pronounced relations with BIS Inhibition and
that (2) Positive Urgency manifested relatively more pronounced relations with BAS Fun
Seeking is consistent with these scales being imbued with neuroticism/negative emotionality and
extraversion/positive emotionality, respectively (e.g., Segarra et al., 2014; Whiteside & Lynam,
2001). Finally, as expected, Sensation Seeking manifested only medium associations with BIS
Inhibition ( = .19), and large to very large associations with BAS Reward Responsiveness,
Drive, and Fun Seeking (rs ranged from .26 to .57). The especially pronounced associations
between Sensation Seeking and BAS Fun Seeking were expected given that (1) BAS Fun
Seeking appears to reflect an amalgam of reward responsivity, impulsivity, and positive
emotionality (Smillie, Jackson, & Dalgleish, 2006) and (2) Sensation Seeking and BAS Fun
Seeking are thought to reflect overlapping latent constructs (Gray, 1982; see also Segarra et al.,
2014).

Psychopathology. Each of the UPPS-P scales were generally equally associated with
CBCL Internalizing and Externalizing, dimensional mania symptoms, and KSADS-5 lifetime
mood disorder diagnoses, and parent-reported lifetime anxiety disorder diagnoses, and parental
history of alcoholism. The exceptions were that Sensation Seeking was unrelated to CBCL
Internalizing and parent-reported mood disorder diagnoses (s were .01 and .07, respectively).
Effects were positive and small to large for internalizing-related indices (i.e., CBCL
Internalizing, KSADS-5 lifetime mood disorder, dimensional mania symptoms), with effects
being more pronounced for child-reported lifetime mood disorder diagnoses, and small for

parental history of alcoholism (7s ranged from .07 to .28). Effects were positive and medium to
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large for externalizing-related indices (i.e., CBCL Externalizing, KSADS-5 lifetime oppositional
defiant disorder diagnoses, lifetime attention-deficit/hyperactivity disorder diagnoses; rs ranged
from .17 to .33). UPPS-P scales were essentially unrelated to parent-reported KSADS-5 lifetime
eating disorder and lifetime psychotic symptoms (s ranged from .09 to .16). That UPPS-P scales
yielded relatively more pronounced relations with externalizing compared with internalizing is
expected given that impulsivity is regarded as an especially salient transdiagnostic risk factor for
externalizing psychopathology (e.g., Krueger, Markon, Patrick, & Iacono, 2005; Smith et al.,
2007).

There was also evidence for discriminant relations with psychopathology indices. UPPS-
P Sensation Seeking manifested small negative relations with lifetime anxiety disorder (» = -.10),
whereas all other UPPS-P scales were either unrelated to or slightly positively associated lifetime
anxiety disorder diagnoses. Negative Urgency, Positive Urgency, and Sensation Seeking
manifested small to medium positive relations with KSADS-5 lifetime conduct disorder
diagnoses (rs ranged from .15 to .18). Similarly, Negative Urgency, Positive Urgency, and
Sensation Seeking manifested medium to large positive relations with PB-Q prodromal
symptoms (rs ranged from .25 to .27), whereas the relations for Lack of Premeditation and Lack
of Perseverance were small to medium in magnitude (s were .15 and .14).

Lab tasks probing neurocognitive functioning. UPPS-P scales were generally unrelated
to performance on neurocognitive lab tasks, with the following exceptions. Negative Urgency
and Positive Urgency manifested small negative associations with list sorting (s were -.08 and
-.09).

Differential external validity of UPPS-P factors. Given the considerable overlap

between Lack of Premeditation and Lack of Perseverance, on the one hand, and Negative
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Urgency and Positive Urgency, on the other, we conducted a series of subsidiary analyses in
which we equated these pairs of scales’ relations with external criteria. We then conducted chi-
square differences tests comparing these models against those that freely estimated each factor’s
relations with external criteria. Differential relations with external criteria were indicated by a
significant chi-squared difference test (see Tables S9 and S10).

Around half of these tests (48%) for Negative and Positive Urgency were significant (see
Table S9 (Cyders & Smith, 2008). Although their relations with external criteria were generally
of similar magnitude, we could not equate Negative and Positive Urgency’s relations with BIS
Inhibition, BAS Drive and Fun Seeking, CBCL Internalizing and Externalizing, prodromal
symptoms, child-reported mood disorder, parent-reported lifetime psychotic symptoms, and all
neurocognitive tasks with the exception of the cash choice task; these findings indicate that
Negative and Positive Urgency manifested significantly different relations with these indicators.
Fifty-six percent of these tests for Lack of Premeditation and Lack of Perseverance were
significant (see Table S10; Smith et al., 2007). We could not equate these scales’ relations with
BIS/BAS scales; CBCL Internalizing; parent-reported anxiety, conduct, and oppositional defiant
disorders; and all neurocognitive tasks with the exception of the cash choice task; these findings
again indicate that Lack of Perseverance and Lack of Premeditation manifested significantly
different relations with these indicators. In general, there was little evidence that (1) Negative
and Positive Urgency and (2) Lack of Premeditation and Lack of Perseverance related
differentially with diagnostic indicators of psychopathology.

Discussion
Our abbreviated UPPS-P-Youth Version generally demonstrated excellent structural

validity (Loevinger, 1957). The items’ loadings on their respective factors were appreciable, and
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factor intercorrelations were of expected magnitudes. Through a systematic set of tests of
alternative structural models using a mix of confirmatory and exploratory approaches, we
determined that the factor structure of our UPPS-P measure mirrored that of its adult counterpart
(Cyders & Smith, 2007) such that we detected five lower-order impulsivity factors that coalesced
into three higher-order ones. A particular advantage of the hierarchical model is that
accommodates the natural covariation among UPPS-P factors housed within Deficits in
Conscientiousness and Urgency higher-order factors, thereby allowing researchers to examine
correlates of both narrow and broad impulsivity dimensions.

Our findings indicate that our abbreviated UPPS-P scales are assessing the same five
latent impulsivity factors, with the same basic measurement properties, in youth across varying
levels of gender, ethnicity, and socioeconomic status. As such, it is not expected that UPPS-P
factors would bear differential correlates across levels (or groups) of these demographic
characteristics, meaning that UPPS-P factors’ relations with external criteria should not be
moderated by gender, ethnicity, or socioeconomic status. Given that we established adequate
measurement invariance, group comparisons on these demographic characteristics are tenable
and are thought to reflect substantive as opposed to artefactual differences in latent constructs
across groups.

Our detection of significant differences in latent means and variances in UPPS-P factors
across demographic groups replicates well-replicated research on mean level differences in
impulsivity across gender (Cyders, 2013), and contributes to the literature by establishing
relatively novel evidence for ethnicity- and socioeconomic-based mean-level differences in
impulsivity. There are number of interpretations of these ethnicity- and socioeconomic-based

mean level differences. Ultimately, our findings have the potential to inform investigations of the



25
ABBREVIATED IMPULSIVITY ASSESSMENT FOR YOUTH

sources of impulsigenic traits, including but not limited to etiological covariation among
ethnicity, socioeconomic status, and impulsivity.

The relations between our abbreviated UPPS-P-Youth Version factors and external
criteria were generally similar to those observed in the adult literature (e.g., Smith et al., 2007).
For instance, all UPPS-P factors were associated with increased internalizing and externalizing
psychopathology, with, in general, effects being significantly more pronounced for externalizing
(Krueger et al., 2005). Negative and Positive Urgency, in particular, tended to be more robustly
associated with psychological maladjustment, including relations with potentially more severe
forms of psychopathology (i.e., bipolar disorder, prodromal schizophrenia), as well as
internalizing psychopathology and indicators imbued with trait negative emotionality (e.g., BIS;
Cyders & Smith, 2008).

There was mixed evidence that Negative and Positive Urgency, on the one hand, and
Lack of Premeditation and Perseverance, on the other, manifested distinct relations with external
criteria (see also Berg et al., 2013). Nevertheless, we were well-powered to detect small
differences in the magnitudes of UPPS-P factors’ relations with external criteria, and as such
were able to detect statistically significant albeit small differences. Moreover, these pairs of
scales’ (i.e., Negative Urgency-Positive Urgency, Lack of Perseverance-Lack of Premeditation)
lack of differential validity is potentially consistent with their relations with external criteria
being mediated through the broader Urgency and Deficits in Conscientiousness factors, although
these tests are not necessarily probative of this possibility.

One less than ideal quality of our external validity findings was the general lack of
overlap between child-reported UPPS-P factors and lab tasks probing impulsivity-related

neurocognitive processes. Some authors have offered that this lack of overlap occurs because
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self-reports and lab tasks assess discrete aspects of impulsivity (Cyders & Coskunpinar, 2011).
At the same time, low effect sizes between these two methods are often expected due to lack of
method covariance (e.g., Block, 1977). Moreover, these effects, albeit very small in magnitude,
are theoretically and empirically consistent with the existing literature (Cyders & Coskunpinar,
2011).
Conclusion

There is now considerable evidence that dispositional impulsivity can be assessed
reliably and validly early in the lifespan, and that impulsivity goes onto predict dysfunction later
in life. This emphasizes the need for early identification of impulsigenic traits, as well as the
need to trace their trajectories and correlates across the lifespan. In the present study, we
demonstrated that preadolescent children as young as nine years of age can self-report reliably
and validly on multidimensional impulsivity, and the structure of these traits mirrored that of
adults. These traits were concurrently associated with a host of theoretically relevant external
criteria including other impulsigenic and reward sensitivity-related personality traits,
psychopathology, and neurocognitive functioning. Ultimately, we hope that the development of
this abbreviated UPPS-P scale for youth will facilitate the study of impulsigenic traits in large-
scale, longitudinal data collection efforts. Such efforts could include population-based studies
that track impulsivity across development. Doing so has the potential to facilitate progress in
understanding the sources of impulsivity, its evolution, its antecedents and consequences, and its

manifold implications for everyday functioning.
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Figure 1. Lower-order and higher-order confirmatory models of the abbreviated UPPS-P-Youth
Version scales.

Figure 1a. Correlated five factor model. Figure 1b. Hierarchical model.
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| order to make myself feel better now. 48 39
11. Sometimes when | feelbad, | keep doing
something even though it is making me feelworse. .62
| 17. When | am upset, | often act without thinking. 63
20, When | feelrejected, | often say things that | 89 82
later regret.
35. When | am in a great mood, | tend to do things
that can cause me problems. 74
¥ .86

36. | tend to act withoutthinking when | am very,
very happy. 70

POSITIVE
URGENCY

POSITIVE
URGENCY

37. When | get really happy about something, | tend 85
to do things that can lead to trouble.

I 39. | tend to lose control when lam in a great mood. )‘/ -

Note. Factor loadings and intercorrelations are standardized and significant at p<.001



Table 1. Measurement and structural invariance by demographic characteristics.

X2 (df) CFI TLI RMSEA WRMR A4 CFI A RMSEA
Gender
Confirmatory models by group
Females 588.94*** (160) 958 950 .035(.032, .038) 2.096
Males 578.73*** (160) .944 933 .033 (.030, .036) 2.151
Measurement invariance
Equal form 1272.26*** (360) .949 946 .033(.032, .035) 3.245
Equal item loadings and thresholds 1201.04*** (370) 953 952 .032 (.030, .034) 3.082 0.004 -0.001
Equal item residual variances 1188.29*** (390) 955 956 .030(.028, .032) 3.144 0.002 -0.002
Structural invariance
Equal latent factor variances 1189.29*** (395) 955 957 .030 (.028, .032) 3.251 0.000 0.000
Equal latent factor covariances 1151.66***(405) 958 961 .029 (.027, .031) 3.402 0.003 -0.001
Equal latent factor means 1220.64*** (410) 954 958 .030 (.028, .032) 3.626 -0.004 0.001
Ethnicity
Confirmatory models by group
Black 235.69%** (160) 933 921 .033(.023, .041) 1.221
Hispanic 246.37**%* (160) 948 938 .025 (.018, .031) 1.293
Other 243.74*** (160) .944 934 .035 (.026, .043) 1.157
White 582.96*** (160) 959 952 .032 (.029, .034) 2.182
Measurement invariance
Equal form 1516.30*** (760) 950 950 .030 (.027, .032) 3.618
Equal item loadings and thresholds 1480.19%** (790) 954 956 .028 (.026, .030) 3.482 0.004 -0.002
Equal item residual variances 1668.30%** (850) 946 951 .029 (.027, .031) 3.888 -0.008 0.001
Structural invariance
Equal latent factor variances 1634.14%** (865) .949 955 .028 (.026, .030) 3.922 0.003 -0.001
Equal latent factor covariances 1625.33%** (895) 952 959 .027 (.025, .029) 4.087 0.003 -0.001
Equal latent factor means 1673.21%** (910) .949 958 .027 (.025, .029) 4.291 -0.003 0.000
Household income
Confirmatory models by group
Low 357.00%** (160) 932 920 .034 (.030, .039) 1.609
Medium 372.04*** (160) 951 941 .032 (.028, .037) 1.639
High 496.32%** (160) 962 955 .034 (.030, .037) 1.995
Measurement invariance
Equal form 1382.31%** (560) 950 949 .033(.030, .035) 3.392
Equal item loadings and thresholds 1379.11%** (580) 951 952 .032 (.029, .034) 3.333 0.001 -0.001
Equal item residual variances 1569.89*** (620) 942 947 .033 (.031, .035) 3.719 -0.009 0.001
Structural invariance
Equal latent factor variances 1525.26*%** (630) 945 950 .032 (.030, .034) 3.743 0.003 -0.001
Equal latent factor covariances 1451.26%** (650) 951 957 .030 (.028, .032) 3.834 0.006 -0.002
Equal latent factor means 1497.84*** (660) .949 956 .030 (.028, .032) 4.033 -0.002 0.000
Parental education
Confirmatory models by group
Less than high school 183.63 (160) 933 920 .026 (.000, .041) 0.910
High school/GED 225.04%** (160) 924 910 .023 (.022, .041) 1.102
Some college 347.96*** (160) .960 952 .030 (.026, .035) 1.602
Bachelor’s degree 432.41%*%* (160) 950 941 .035(.031, .039) 1.750
Graduate degree 364.51%** (160) 962 955 .032 (.028, .037) 1.561
Measurement invariance
Equal form 1813.48*** (960) 950 951 .031 (.029, .034) 3.864
Equal item loadings and thresholds 1748.96*** (1000) 956 959 .029 (.027, .031) 3.692 0.006 -0.002
Equal item residual variances 1978.40*** (1080) 948 954 .030 (.028, .032) 4.126 -0.008 -0.026
Structural invariance
Equal latent factor variances 1969.71*%** (1100) .949 956 .030(.027, .032) 4.178 0.001 0.027
Equal latent factor covariances 1974.28*** (1140) 952 .960 .028 (.026, .031) 4.378 0.003 -0.002
Equal latent factor means 2044.68*** (1160) .949 958 .029 (.027, .031) 4.636 -0.003 0.001

Note. Best-fitting models are bolded. ***p<.001, **p<.01.



Table 2. External validity of the abbreviated UPPS-P-Youth Version.

Lack of Premeditation

Lack of Perseverance

Negative Urgency

Sensation Seeking

Positive Urgency

2
7 (SE) 3 (SE) 7 (SE) 3 (SE) 7 (SE) 3 (SE) 7 (SE) 3 (SE) 7 (SE) 3 (SE) Model R
Age in months .02 (.02) .09 (.03) .00 (.02) -.04 (.03) -.02 (.02) -.01 (.03) .00 (.02) .04 (.02) -.03 (.02) -.06 (.03) .01
Gender .18 (.02) .11 (.03) 15 (.02) .05 (.04) .16 (.02) .06 (.04) 21 (.02) .14 (.03) 15 (.02) -.03 (.04) .05
Child-reported BIS/BAS
BIS Inhibition .00 (.02) -.22 (.03) .02 (.02) .00 (.03) 24 (.02) 48 (.03) .19 (.02) -.08 (.02) 20 (.02) -.07 (.03) .19
BAS Reward Responsiveness -07(02) -14(.03) -12(.02) -.14 (.03) 12 (.02) .09 (.03) .26 (.03) .17 (.03) 11 (.02) .09 (.03) A1
BAS Drive .07 (.02) -.05 (.02) .01 (.02) -13 (.03) 24 (.02) .07 (.03) 38 (.02) 11 (.02) 24 (.02) .20 (.03) A1
BAS Fun Seeking .18 (.02) -.04 (.02) .08 (.02) -.08 (.03) .40 (.02) .02 (.03) 57 (.02) .39 (.02) 36 (.02) .20 (.03) .26
Parent-reported CBCL
Internalizing .08 (.02) -.03 (.03) .10 (.02) .07 (.03) .10 (.02) 15 (.03) .01 (.03) -10 (.02) .08 (.02) -.03 (.03) .04
Externalizing .21 (.02) 11 (.02) .24 (.02) .03 (.03) 25 (.02) 17 (.03) 24 (.02) -.03 (.02) 24 (.02) .00 (.03) .07
Total Problems .19 (.02) .04 (.03) .23 (.02) .11 (.03) 22 (.02) .14 (.03) .19 (.03) -.04 (.02) 20 (.02) .02 (.03) .06
Child-reported PB-Q prodromal symptoms 15 (.02) -.05 (.03) .14 (.02) .05 (.04) 27 (.02) .19 (.03) 27 (.03) .05 (.04) 25 (.02) .07 (.04) .07
Parent-reported dimensional mania symptoms .08 (.01) -.01 (.01) .10 (.01) .04 (.02) .14 (.02) .03 (.03) .10 (.03) -.04 (.02) 13 (.02) .10 (.03) .02
Child-reported KSADS-5
Lifetime mood disorder .16 (.03) .04 (.05) .14 (.03) -.07 (.04) .28 (.03) .07 (.05) 28 (.04) -.06 (.04) 27 (.03) .25 (.05) .08
Lifetime anxiety disorder .13 (.05) -.12 (.09) .14 (.04) .10 (.09) 24 (.04) .28 (.09) .16 (.08) -.06 (.09) 20 (.04) .00 (.01) .08
Parent-reported KSADS-5
Lifetime mood disorder .10 (.03) -.04 (.04) .12 (.03) .08 (.04) 13 (.03) .07 (.04) .07 (.03) -.04 (.03) 12 (.03) .07 (.04) .02
Lifetime anxiety disorder .02 (.03) -.09 (.06) .06 (.03) .15 (.06) -.01(.03) .06 (.07) -10 (.03) -.08 (.05)  -.01(.03) -.04 (.06) .03
Lifetime conduct disorder .11 (.03) .08 (.04) .10 (.04) -.07 (.05) 18 (.04) .05 (.07) .15 (.03) .11 (.08) .16 (.04) -.01 (.05) .05
Lifetime oppositional defiant disorder .18 (.02) .16 (.03) .19 (.02) -.03 (.03) .20 (.03) 12 (.04) .17 (.03) .00 (.05) .18 (.03) -.06 (.04) .06
Lifetime attention-deficit/hyperactivity disorder .27 (.03) .01 (.03) .33 (.04) 22 (.04) 24 (.02) .03 (.05) .19 (.02) .10 (.06) 25 (.02) .02 (.03) 13
Lifetime eating disorder .09 (.07) -.15(.10) 12 (.07) 21 (.10) .14 (.08) .06 (.12) .13 (.06) .01 (.09) 13 (.07) .12 (.08) .05
Lifetime psychotic symptoms .10 (.05) .02 (.06) .11 (.06) .01 (.09) .14 (.05) -.09 (.07) .16 (.06) .20 (.06) .14 (.05) .01 (.05) .03
Parental history of alcoholism .09 (.03) -.04 (.04) .08 (.03) .09 (.03) .08 (.03) -.05 (.05) .10 (.04) .08 (.04) .09 (.03) .07 (.05) .02
Neurocognitive functioning
Cash choice -.03 (.02) .00 (.03) -.03 (.02) .00 (.03) -.04 (.02) -.03 (.04) .00 (.03) .06 (.03) -.03 (.02) -.03 (.04) .01
Card sorting -.02 (.02) 11 (.03) -.05 (.02) -08(02)  -.05(.02) .05 (.03) .02 (.01) .07 (.02) -.06 (.02) -15(.03) .03
Flanker task .02 (.02) .05 (.03) -.01 (.02) -.01 (.03) -.01(.02) .01 (.03) .06 (.02) 12 (.03) -.02 (.02) -10(.03) .02
List sorting -.02 (.03) 11 (.03) -.04 (.03) -.03 (.02) -.08 (.02) .06 (.03) -.01(.02) 12 (.03) -.09 (.02) -23 (.04) .04
Pattern comparison -.03 (.02) .08 (.03) -.05 (.02) -11(.03)  -.04(.02) 11 (.03) -.01 (.02) .00 (.03) -.05 (.02) -.14 (.03) .04

Note. Bolded are p<.001 and italicized are p<.01. r values reflect correlations after covarying age and gender. s were derived from regressions in which all UPPS-P factors were entered as simultaneous

predictors of external criteria with age and gender in the model.

SE = standard error; BIS/BAS = Behavioral Inhibition/Activation Scales; CBCL = Child Behavior Checklist; PB-Q = Prodromal Questionnaire-Brief Version; KSADS = Kiddie Schedule for Affective

Disorders and Schizophrenia for DSM-5.
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Table S1. Model fit statistics for all factor analytic models.

X2 (df) RMSEA (90% CI) CFI TLI WRMR

Lower-order oblique CFA 94.94%** (160) 1033 (.031, .035) 951 942 2.847
Higher-order CFA 1018.95%** (163) .034 (.032, .036) 947 938 3.037
Bifactor model with 5 specific 1900.22%** (150) 051 (.049, .053) 891 862 4.180
ggg)lxr;wTR with 5 factors 432.85%** (100) 1027 (.025, .030) 979 961 1.356
EFAs X2 (df) RMSEA (90% CI) CFI TLI  SRMR
1 5672.09%** (170) .085%** (,083, .087) 657 616 126

2 2456.01%** (151) .058%*% (.056, .060) 856 819 067

3 1295.01%** (133) 044 (.042,.046) 928 896 047

4 824.47%** (116) 037 (.034,.039) 956 928 036

5 432.85%** (100) 027 (.025,.030) 979 961 023

6 251.40%** (85) 021 (.018,.024) 990 977 017

7 139.69%** (71) 015 (.011,.018) 996 989 011

8 105.94%** (58) 014 (.009,.018) 997 990 .009

9 76.19%* (46) 012 (.007,.017) 998 992 007

10 3328 (35) .000  (.000,.010) 1.000  1.001 004

Note. ***p<.001, **p<.01.
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Figure S1. Parallel analysis on goemin-rotated solution.

|
5

AObseNed Data
S O Observed Data with Site Random Effect
©
é <> Simulated Data (95th %ile)
o
wy
1
ral
: = W
I
I
0 Y W
X
: X X XX
I
il
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20

Number of Factors

Figure S2. Results from parallel analysis.
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Non Graphical Solutions to Scree Test

o O Eigenvalues (>mean = 5)
< - A Parallel Analysis (n= 5)
Optimal Coordinates (n= 5)
Acceleration Factor (n= 1)

OAF)

Eigenvalues

5 10 15 20

Components

Figure S3. Results from parallel analysis (cont.).



eigenvalues of principal components and factor analysis
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Figure S4. Results from parallel analysis (cont.).
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Parallel Analysis
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Figure S5. Results from the test of Very Simple Structure.
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Table S2. Standardized factor loadings and intercorrelations from confirmatory 5-factor model.

M (SD) LPR LPE NU SS PU
Lack of Premeditation (o. = .74) 1.92 (.58)
28. I tend to stop and think before doing things. 1.93 (.79) .84
6. I like to stop and think about things before I do it. 1.94 (.73) 74
23. I am very careful. 1.91 (.81) .69
16. I try to take a careful approach to things. 1.91 (.79) .62
Lack of Perseverance (o. = .69) 1.73 (.54)
22. I am a person who always gets the job done. 1.85 (.73) .79
19. I tend to get things done on time. 1.78 (.83) 72
24. I almost always finish projects that I start. 1.58 (.71) .63
15. I finish what I start. 1.69 (.73) .57
Negative Urgency (o. = .63) 2.10 (.65)
2. When I feel rejected, I often say things that I later regret. 2.07 (.95) .69
17. When I am upset, I often act without thinking. 2.55(1.00) .63
11. Sometimes when I feel bad, I keep doing something even 1.61 (.80) 62
though it is making me feel worse. '
7. When I feel bad, I often do things I later regret in order to make  2.16 (1.02) 48
myself feel better now. '
Sensation Seeking (o= .50) 1.96 (.73)
12. I enjoy taking risks. 2.50 (1.30) 12
18. I like new, thrilling things, even if they are a little scary. 3.08 (.93) 522
27. I would like to ski very fast down a high mountain slope. 2.27 (1.18) 46°
21. I would like to learn to fly an airplane. 2.01 (1.08) 242
Positive Urgency (o. = .78) 2.46 (.67)
37. When I get really happy about something, I tend to do things 1.88 (.91)

.85

that can lead to trouble.
35. When I am in a great mood, I tend to do things that can cause 1.80 (.85) 74
me problems. '
39. I tend to lose control when I am in a great mood. 1.96 (.99) 1
36. I tend to act without thinking when I am very, very happy. 2.21 (1.00) .70
Factor Intercorrelations
Lack of Premeditation .60 307 217 31
Lack of Perseverance 27°  -07° 27
Negative Urgency 29° 71
Sensation Seeking 35%

Note. All SEs were .01 except where denoted. ? indicates a SE of .02. ®indicates a SE of .03.
NU = Negative Urgency; LPE = Lack of Premeditation; LPR = Lack of Perseverance; PU = Positive Urgency; SS =
Sensation Seeking.
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Table S3. Geomin rotated factor loadings and intercorrelations from exploratory 5-factor model.

F1 F2 F3 F4 F5
Negative Urgency
2. When I feel rejected, I often say things that I later regret. .02 .00 J1 .02 01
7. When I feel bad, I often do things I later regret in order to 15 01 56 01 03
make myself feel better now.
11. Son?e‘qmes vyhen I feel bad, I keep doing something even 00 07 53 _03 09
though it is making me feel worse.
17. When I am upset, I often act without thinking. A5 .06 47 .03 .07
Lack of Premeditation
28. I tend to stop and think before doing things. 85 -.02 13 -.02 -.03
6. I like to stop and think about things before I do it. 5 -.03 .06 -.08 .05
16. I try to take a careful approach to things. S5 13 -.13 A5 .03
23. T am very careful. S1 .80 -.05 24 .00
Lack of Perseverance
22. T am a person who always gets the job done. .00 .80 .06 -.03 -.03
19. I'tend to get things done on time. -.03 73 .05 .06 .00
24. T almost always finish projects that I start. .06 S8 -.02 -.04 .03
15. I finish what I start. .08 S0 -.03 -.07 .04
Positive Urgency
37. When I get really happy about something, I tend to do things 03 05 0 o1 79
that can lead to trouble.
39. Itend to lose control when I am in a great mood. -.05 .01 -.03 01 .76
36. I tend to act without thinking when I am very, very happy. .00 -.08 .03 -.03 73
35. When I am in a great mood, I tend to do things that can cause 03 00 16 03 59
me problems.
Sensation Seeking
27. I would like to ski very fast down a high mountain slope. -.03 -.02 -.01 57 .05
12. I enjoy taking risks. .09 .00 .19 53 .01
18. I like new, thrilling things, even if they are a little scary. .00 -.03 21 S3 -.05
21. I would like to learn to fly an airplane. -.12 -.04 -.04 37 .07
Factor Intercorrelations
F1 .53 .19 .08 24
F2 .16 -.10 24
F3 .06 61
F4 19

Note. F = Factor. Bolded is p<.001 and italicized is p<.01.



45
ABBREVIATED IMPULSIVITY ASSESSMENT FOR YOUTH

Table S4. Geomin rotated factor loadings and intercorrelations from exploratory 3-factor model.

UPPS-P F1 F2 F3
Scale

28. I tend to stop and think before doing things. LPR 78 .01 01
6. I like to stop and think about things before I do it. LPR 72 .01 -.06
23. I am very careful. LPR .70 -.04 .06
16. I try to take a careful approach to things. LPR .66 -10 .05
22. T am a person who always gets the job done. LPE .63 .01 -.55
19. I tend to get things done on time. LPE S7 .05 -39
24. T almost always finish projects that I start. LPE 50 -.01 -.38
15. I finish what I start. LPE 48 -.01 -.36
37. When I get really happy about something, I tend to do things PU

that can lead to trouble. .05 79 -.02
36. I tend to act without thinking when I am very, very happy. PU -.07 73 .03
39. I'tend to lose control when I am in a great mood. PU -.04 71 01
35. When I am in a great mood, I tend to do things that can cause PU

me problems. .01 .70 .03
2. When I feel rejected, I often say things that I later regret. NU -.02 .58 01
7. When I feel bad, I often do things I later regret in order to NU

make myself feel better now. -.18 52 -.01
11. Sometimes when I feel bad, I keep doing something even NU

though it is making me feel worse. .04 S1 -.05
17. When I am upset, I often act without thinking. NU 16 45 -.01
18. I like new, thrilling things, even if they are a little scary. SS .00 23 49
27. 1 would like to ski very fast down a high mountain slope. SS .01 .14 46
12. I enjoy taking risks. SS .09 27 45
21. I would like to learn to fly an airplane. SS -13 A1 32
Factor Intercorrelations

F1 34 .16
F2 -.03

Note. F = Factor. Bolded is p<.001 and italicized is p<.01.
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Table S5. Geomin rotated factor loadings and intercorrelations from exploratory 4-factor model.

28. I tend to stop and think before doing things.

6. I like to stop and think about things before I do it.

16. I try to take a careful approach to things.

23. T am very careful.

37. When I get really happy about something, I tend to do things
that can lead to trouble.

36. I tend to act without thinking when I am very, very happy.
35. When I am in a great mood, I tend to do things that can cause
me problems.

39. I'tend to lose control when I am in a great mood.

2. When I feel rejected, I often say things that I later regret.
11. Sometimes when I feel bad, I keep doing something even
though it is making me feel worse.

7. When I feel bad, I often do things I later regret in order to
make myself feel better now.

17. When I am upset, I often act without thinking.

22. T am a person who always gets the job done.

19. I tend to get things done on time.

24. T almost always finish projects that I start.

15. I finish what I start.

27. I would like to ski very fast down a high mountain slope.
12. I enjoy taking risks.

18. I like new, thrilling things, even if they are a little scary.
21. I would like to learn to fly an airplane.

Factor Intercorrelations

F1

F2

F3

UPPS-P

F1 F2 F3 F4

Scale
LPR .82 .08 .05 .03
LPR .69 .08 .07 -.02
LPR 48 -.10 23 .19
LPR 47 -.05 .30 25
PU -.03 .74 .20 .08
PU -.07 .68 .09 .08
PU .01 .67 .09 .08
PU -.13 .67 .17 .10
NU 27 .60 -23 -.08
NU .14 53 -.05 -.09
NU .06 52 =22 -.10
NU 28 46 -.05 -.02
LPE .06 .05 74 -.17
LPE .04 .06 .67 -.05
LPE .09 .02 55 =12
LPE .10 .03 49 -.13
SS -.01 .03 -.02 .56
SS 13 .15 -.03 52
SS .08 12 -.10 .50
SS -.13 .03 -.04 36
17 46 .02
.19 15
-.01

Note. F = Factor. Bolded is p<.001 and italicized is p<.01.
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Table S6. Geomin rotated factor loadings and intercorrelations from exploratory 7-factor model.

UPPS-P gy F2  F3 F4 F5 F6  F7
Scale

2. When I feel rejected, I often say things that I later NU

regret. 70 -.02 .02 .05 .00 .04 -.03
11. Sometimes when I feel bad, I keep doing NU

something even though it is making me feel worse. .62 .04 .03 -.08 .03 .02 .04
7. When I feel bad, I often do things I later regret in NU

order to make myself feel better now. .61 -04 -02 .01 .00 -11 -.02
17. When I am upset, I often act without thinking. NU 39 .08 -.16 .09 .05 31 .00
22. T am a person who always gets the job done. LPE .02 .80 -.01 .00 -.03 .02 -.02
19. I tend to get things done on time. LPE -.04 .74 -.02 .09 .03 .01 -.01
24. T almost always finish projects that I start. LPE .02 .56 A5 -.09 .02 -05 -.01
15. I finish what I start. LPE .04 49 .07 -20 .02 .04 .06
16. I try to take a careful approach to things. LPR .00 .02 1 .00 01 .04 .01
23. T am very careful. LPR -.02 18 S3 22 -.01 11 -.03
18. I like new, thrilling things, even if they are a 33

little scary. .02 .00 01 57 -.01 .03 .08
12. I enjoy taking risks. SS .06 -.03 23 52 .05 -.05 07
37. When I get really happy about something, I tend PU

to do things that can lead to trouble. .03 .05 .04 -.01 .78 .02 .01
39. I'tend to lose control when I am in a great mood. PU -.06 .03 -.06 .06 .78 .00 -.03
36. I tend to act without thinking when I am very, PU

very happy. .03 -07 -01 .00 73 .02 -.02
35. When I am in a great mood, I tend to do things PU

that can cause me problems. .19 -.01 .05 -.03 57 .00 .06
28. I tend to stop and think before doing things. LPR .00 -.01 .03 .01 -.03 92 -.01
6. I like to stop and think about things before I do it. LPR .01 .01 .09 -.09 .05 .66 .02
27. 1 would like to ski very fast down a high 3S

mountain slope. -.01 01 -.01 .03 -.02 .02 93
21. I would like to learn to fly an airplane. SS -01  -06 -0l .01 .06 -.09 37
Factor Intercorrelations

F1 19 .05 26 .63 24 .08
F2 44 -.09 .26 S1 -10
F3 .00 15 .64 .07
F4 .26 .07 37
F5 29 15
F6 .03

Note. F = Factor. Bolded is p<.001 and italicized is p<.01.
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Table S7. Differences in UPPS-P latent means as a function of demographic characteristics.

Lack of Lack of Negative Positive Sensation
Premeditation  Perseverance Urgency Urgency Seeking

Gender

Male 37 23 24 24 30
Ethnicity

Black -41 -25 .01 31 -.16

Hispanic -.30 -15 -.08 A1 =22

Other -23 .19 -.03 .26 -.14
Parent Education

High school degree 19 -.04 A1 .09 14

Some college 30 .02 .06 -.06 .36

Bachelor’s degree 53 .19 .08 -.19 47

Post graduate degree .56 .10 .03 -30 35
Combined Household Income

Medium A8 .05 -.08 =21 .19

High 31 .00 -.09 -.36 22

Note. Bolded is p<.001 and italicized is p<.01. All comparisons presented are relative to the reference group, whose
latent means were fixed at 1.

Reference groups: female (gender), White (race/ethnicity), less than high school (parent education), and low
(income).

Latent means were extracted from the measurement model with highest level of invariance met for each
demographic characteristic.
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Table S8. External validity of the abbreviated UPPS-P-Youth Version not adjusting for age and sex.
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Lack of Lack of Negative Sensation Positive
Premeditation Perseverance Urgency Seeking Urgency Mgziel

r B r B r B r B r B
Age in months .05 - -.01 - -.03 - .03 - -.05 -
Gender 18 - A2 - A3 - 17 - A1 -
Parent-reported BIS/BAS
BIS Inhibition -13 -23 -.08 -.06 35 46 .10 .02 22 -.01 21
BAS Reward Responsiveness -13 -.14 -.18 -.14 A5 .09 21 17 14 .09 A1
BAS Drive -.01 -.05 -.09 -13 21 .07 22 11 25 20 11
BAS Fun Seeking .06 -.04 -.08 -.08 25 .02 47 39 32 20 26
Parent-reported CBCL
Internalizing .04 -.03 10 .07 A2 A5 -.07 -.10 .06 -.03 .04
Externalizing 18 A1 15 .03 21 17 .05 -.03 .16 .00 .07
Total Problems 15 .04 .18 A1 .19 .14 .01 -.04 15 .02 .06
ssyelllfl';f(f’;:ted prodromal 07 -.05 08 05 25 19 13 05 21 07 07
g‘:ﬁg;;‘;gggﬂsdime““"“al 06 -0l 08 04 a1 03 o1 -04 13 10 02
Self-reported KSADS-5
iiesl;zeeprorted lifetime mood 07 04 04 -07 19 07 06 -.06 21 25 08
Selfreported lifetime amxiety o -12 11 10 12 28 -2 06 a2 .00 .08
Parent-reported KSADS-5
Lifetime mood disorder .04 -.04 10 .08 A2 .07 -.01 -.04 12 .07 .02
Lifetime anxiety disorder -.01 -.09 10 15 .02 .06 -10 -.08 -.02 -.04 .03
Lifetime conduct disorder A1 .08 .04 -.07 14 .05 .08 1 .16 -.01 .05
]c;llsfg;‘drgf oppositional defiant 19 16 12 -03 16 12 03 00 12 -06 .06
}Ll;;e;ranc‘zlitltt‘;ngl‘s’grg?c“ 22 01 28 22 19 03 07 10 21 02 13
Lifetime eating disorder .03 -.15 13 21 12 .06 11 .01 12 12 .05
Lifetime psychotic symptoms .06 .02 .05 .01 .06 -.09 .05 .20 15 .01 .03
Family History of Alcoholism .03 -.04 .06 .09 .04 -.05 .07 .08 .08 .07 .02
Neurocognitive functioning
Cash choice -.02 .00 -.03 .00 -.04 -.03 -.04 .06 -.04 -.03 .01
Card sorting .04 11 -.05 -.08 -.04 .05 .06 .07 -.08 -15 .03
Flanker task .04 .05 -.01 -.01 -.02 .01 10 12 -.04 - 10 .02
List sorting .06 11 -.02 -.03 -05 .05 .08 a1 -12 =22 .04
Pattern comparison .00 .08 -.08 -11 -.01 A1 .00 .00 -.08 -.14 .04

Note. Bolded is p<.001 and italicized is p<.01.
r values reflect zero-order correlations. Bs were derived from regressions in which all UPPS-P dimensions were entered as simultaneous predictors of
external criteria with age and gender in the model.
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Table S9. Chi-squared difference tests equating negative and positive urgency’s relations with external criteria

(covarying age and gender).

External criterion A X2 (df) Equated
Age in months 1.05 (1) -.04
Gender 22(1) A2
BIS Inhibition 66.04*** (1) 22
BAS Reward Responsiveness 1.09 (1) 14
BAS Drive 4.86* (1) 24
BAS Fun Seeking 17.12%%* (1) 30
CBCL Internalizing 11.40%** (1) .08
CBCL Externalizing 12.29%** (1) 19
Self-reported prodromal symptoms 5.91* (1) 23
Parent-reported dimensional mania symptoms 1.19 (1) A2
Self-reported lifetime mood disorder 3.88%* (1) 25
Self-reported lifetime anxiety disorder 2.37 (1) .20
Parent-reported lifetime mood disorder .00 (1) A2
Parent-reported lifetime anxiety disorder 1.65 (1) .00
Parent-reported lifetime conduct disorder 10 (1) .16
Parent-reported lifetime oppositional defiant disorder 342 (1) 14
Parent-reported lifetime attention-deficit hyperactivity disorder 2.82 (1) 25
Parent-reported lifetime eating disorder .05 (1) A2
Parent-reported lifetime psychotic symptoms 5.39* (1) A2
Family history of alcoholism 2.08 (1) .05
Cash choice 20 (1) -.04
Card sorting 18.35%** (1) -.09
Flanker task 5.87* (1) -.06
List sorting 27.24%%% (1) -.09
Pattern comparison 18.08*** (1) -.05

Note. **¥*p<.001; **p<.01; *p<.05. Point estimates are bolded where p<.001 and italicized where p<.01.
Equated B indicates the point estimate when the scales’ relations with an external criterion were equated, whereas the other two columns report their
relations with the criterion when freely estimated.
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Table S10. Chi-squared difference tests equating lack of perseverance’s and lack of premeditation’s relations with
external criteria (covarying age and gender).

External criterion A X2 (df) Equated
Age in months 4.45% (D) .02
Gender 7.49%* (1) A5
BIS Inhibition 11.15%** (1) -11
BAS Reward Responsiveness 15.60*** (1) -15
BAS Drive 23.81%*%* (1) -.04
BAS Fun Seeking 6.64%** (1) .00
CBCL Internalizing 15.01%%* (1) .06
CBCL Externalizing 3.62 (1) .16
Self-reported prodromal symptoms 30 (1) .08
Parent-reported dimensional mania symptoms 1.83 (1) .07
Self-reported lifetime mood disorder 1.26 (1) .07
Self-reported lifetime anxiety disorder 3.17(1) .07
Parent-reported lifetime mood disorder 2.26 (1) .07
Parent-reported lifetime anxiety disorder 8.12%* (1) .05
Parent-reported lifetime conduct disorder 7.35%* (1) .08
Parent-reported lifetime oppositional defiant 18.09%** (1) 17
disorder

Parent-reported lifetime attention-deficit 2.82 (1) 25
hyperactivity disorder

Parent-reported lifetime eating disorder 1.87 (1) .07
Parent-reported lifetime psychotic symptoms .04 (1) .06
Family history of alcoholism 2.94 (1) .05
Cash choice .00 (1) -.03
Card sorting 2.26%** (1) -.01
Flanker task 14.65%** (1) .02
List sorting 56.18%** (1) .02
Pattern comparison 1.86%* (1) -.03

Note. ¥**¥*p<.001; **p<.01; *p<.05. Point estimates are bolded where p<.001 and italicized where p<.01.
Equated B indicates the point estimate when the scales’ relations with an external criterion were equated, whereas the other two columns report
their relations with the criterion when freely estimated.
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Table S11. Chi-squared difference tests equating negative and positive urgency’s relations with external criteria (with

urgency scales in the model simultaneously and with age and gender covaried).

External criterion A X2 (df) Equated
Age in months 1.44 (1) -.04
Gender 96 (1) .01
BIS Inhibition 74.27*%%* (1) 21
BAS Reward Responsiveness 1.43 (1) .10
BAS Drive 5.44% (1) 14
BAS Fun Seeking 1.62** (1) A1
CBCL Internalizing 8.88** (1) .08
CBCL Externalizing 9.92%* (1) .06
Self-reported prodromal symptoms 5.88% (1) A2
Parent-reported dimensional mania symptoms 2.55(1) .07
Self-reported lifetime mood disorder 4.20* (1) .16
Self-reported lifetime anxiety disorder 2.43 (1) 14
Parent-reported lifetime mood disorder .00 (1) .07
Parent-reported lifetime anxiety disorder 76 (1) .00
Parent-reported lifetime conduct disorder 22 (1) .08
Parent-reported lifetime oppositional defiant disorder 1.85(1) .06
Parent-reported lifetime attention-deficit hyperactivity disorder 48 (1) .06
Parent-reported lifetime eating disorder .06 (1) .03
Parent-reported lifetime psychotic symptoms 5.78* (1) .06
Family history of alcoholism 1.68 (1) .01
Cash choice .00 (1) -.03
Card sorting 13.42%%* (1) -.05
Flanker task 2.80 (1) -.05
List sorting 16.42%%* (1) -.08
Pattern comparison 19.53%** (1) -.01

Note. ¥**¥*p<.001; **p<.01; *p<.05. Point estimates are bolded where p<.001 and italicized where p<.01.
Equated B indicates the point estimate when the scales’ relations with an external criterion were equated, whereas the other two columns report their
relations with the criterion when freely estimated.
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Table S12. Chi-squared difference tests equating lack of premeditation’s and lack of perseverance’s relations with
external criteria (with lack of scales in the model simultaneously and with age and gender covaried).

External criterion A X2 (df) Equated
Age in months 2.88 (1) .03
Gender A8 (1) .08
BIS Inhibition 16.95%** (1) -.14
BAS Reward Responsiveness .02 (1) -.14
BAS Drive 2.95 (1) -.09
BAS Fun Seeking 82 (1) -.06
CBCL Internalizing 4.23* (1) .02
CBCL Externalizing 2.93 (1) 07
Self-reported prodromal symptoms 1.98 (1) .00
Parent-reported dimensional mania symptoms 2.18 (1) .26
Self-reported lifetime mood disorder 1.52 (1) -.02
Self-reported lifetime anxiety disorder 1.53 (1) -.01
Parent-reported lifetime mood disorder 2.59 (1) .02
Parent-reported lifetime anxiety disorder 5.05% (1) .03
Parent-reported lifetime conduct disorder 3.64 (1) .01
Parent-reported lifetime oppositional defiant disorder 1.99%#** (1) 07
Parent-reported lifetime attention-deficit hyperactivity disorder 14.45%** (1) A1
Parent-reported lifetime eating disorder 3.85* (1) .26
Parent-reported lifetime psychotic symptoms 01 (1) .01
Family history of alcoholism 3.72 (1) .03
Cash choice .00 (1) .00
Card sorting 17.27%%* (1) .01
Flanker task 78 (1) .02
List sorting 11.34%%* (1) .04
Pattern comparison 14.40%** (1) -.01

Note. ¥**¥*p<.001; **p<.01; *p<.05. Point estimates are bolded where p<.001 and italicized where p<.01.
Equated B indicates the point estimate when the scales’ relations with an external criterion were equated, whereas the other two columns report their
relations with the criterion when freely estimated.
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Table S13. Standardized factor loadings from confirmatory bifactor model with 5 specific factors.

GEl\LERA LPR LPE NU SS PU
Lack of Premeditation (o. = .74)
6. I like to stop and think about things before I do it. .58 .60
16. I try to take a careful approach to things. 44 59
23. I am very careful. .56 S1
28. I tend to stop and think before doing things. .61 .64
Lack of Perseverance (o. = .69)
15. I finish what I start. 40 47
19. I'tend to get things done on time. S1 .60
22. I am a person who always gets the job done. .56 .66
24. T almost always finish projects that I start. 37 52
Negative Urgency (o = .63)
7. When I feel bad, I often do things I later regret in order to make
32 .60
myself feel better now.
11. Sometimes when I feel bad, I keep doing something even
.. . 43 40
though it is making me feel worse.
17. When I am upset, I often act without thinking. 50 17
2. When I feel rejected, I often say things that I later regret. S3 43
Sensation Seeking (o. = .50)
12. I enjoy taking risks. .64 43
18. I like new, thrilling things, even if they are a little scary. 59 59
21. I would like to learn to fly an airplane. 70 S8
27. I would like to ski very fast down a high mountain slope. .S58 .60
Positive Urgency (o. = .78)
35. When I am in a great mood, I tend to do things that can cause 29 48
me problems. ) ’
36. I tend to act without thinking when I am very, very happy. 21 S2
37. When I get really happy about something, I tend to do things
-.02 43
that can lead to trouble.
39. I tend to lose control when I am in a great mood. 10 .61
Reliability Indices
H .82 .68 .66 .50 .65 .60

Note. Bolded is p<.001 and italicized is p<.01.
NU = Negative Urgency; LPE = Lack of Premeditation; LPR = Lack of Perseverance; PU = Positive Urgency; SS =
Sensation Seeking.
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Table S14. Standardized factor loadings and intercorrelations from ESEM with target rotation.

LPR LPE NU SS PU

Lack of Premeditation (o. = .74)

6. I like to stop and think about things before I do it. (.78) -.08 .04 .05 -12
16. I try to take a careful approach to things. (.58) .09 -.16 .03 A1
23. I am very careful. (.54) 20 -.09 .00 21
28. I tend to stop and think before doing things. (.89) -.07 A1 -.03 -.07
Lack of Perseverance (o. = .69)

15. I finish what I start. 08 (500 -.02 .04 -.09
19. I tend to get things done on time. -03 (74) .04 .00 .05
22. I am a person who always gets the job done. -0l (.81 .06 -.03 -.04
24. T almost always finish projects that I start. .05 (.58 -.02 .03 -.06

Negative Urgency (o = .63)
7. When I feel bad, I often do things I later regret in order to make

myself feel better now. -.16 .01 (.56) .03 .03

11. Sometimes when I feel bad, I keep doing something even

though it is making me feel worse. .00 08  (53) .09 -.01

17. When I am upset, I often act without thinking. .16 .05 (.45) .07 .04

2. When I feel rejected, I often say things that I later regret. .02 .00 (.70) .01 .04

Sensation Seeking (o= .50)

12. I enjoy taking risks. A1 -.02 A2 .01 (.53)
18. I like new, thrilling things, even if they are a little scary. .02 -.04 14 -05 (54)
21. I would like to learn to fly an airplane. -12 -.05 -.09 .07 (.37)
27. I would like to ski very fast down a high mountain slope. -.01 -.04  -.08 05 (57)

Positive Urgency (o. = .78)
35. When I am in a great mood, I tend to do things that can cause

me problems. .03 .00 14  (.60) .03
36. I tend to act without thinking when I am very, very happy. 00 -.08 01 (.75 -.03
37. When I get really happy about something, I tend to do things

that can lead to trouble. .04 .05 -01 (.81 .00
39. I tend to lose control when I am in a great mood. -05 02 -05  (.78) 01
Factor Intercorrelations

LPE 58

NU 21 .16

SS A4 -05 .15

PU 28 25 .62 .27

Note. Targeted loadings are in parentheses. Bolded is p<.001 and italicized is p<.01.
NU = Negative Urgency; LPE = Lack of Premeditation; LPR = Lack of Perseverance; PU = Positive
Urgency; SS = Sensation Seeking.
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Description of Measurement Development

Step 1: Borrowed items from Lynam's UPPS Short Form for adults to the extent possible.

» This was done to maintain consistency with existing short forms but to accommodate
developmentally appropriate items.

* Some items' wording was modified slightly to simplify the language for children.
Step 2: Identified four items with highest corrected item-total correlations for each scale.

* 4 out of 4 items in Lynam's Negative Urgency scale were used.

* 1 outof 4 items in Lynam's Lack of Perseverance scale were used.

* 2 outof 4 items in Lynam's Lack of Planning scale were used.

* 4 outof 4 items in Lynam's Sensation Seeking scale were used.

* 3 outof 4 items in Lynam's Positive Urgency scale were used.

Step 3: Examined internal consistency (Cronbach's alphas) of short UPPS-P scales (see Table 1
for Wave 5 data) in Greg Smith's data of 1906 10- to 11-year olds across 3 waves (spring of Sth,
7th, and 8th grades).

Step 4: Computed correlations between short and full-length scales (see Table 2 for Wave 5
data).

Step 5: Computed intercorrelations among short scales.

* This yielded a pattern of covariance among short scales that were similar to those for the
full-length scales, although slightly attenuated, likely due to decreased reliability.

Step 6: Computed correlations between short scales and several measures of drinking behavior.

» This yielded a pattern of results similar to those for the full-length scales, although again
slightly attenuated.

Step 7: Conducted an exploratory factor analysis with oblique rotation.

» 5 factors were indicated, with good simple structure, although there were some cross-
loadings between: (a) Negative and Positive Urgency and (b) Lack of Perseverance and
Premeditation.

* Cross-loadings were generally lower than .30. This pattern is quite consistent with the
longer scales and with the overall findings that urgency and deficits in conscientiousness
factors tend to covary more with each other than with other scales.
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Table 1. Cronbach’s alphas (internal consistencies) for UPPS-P subscales across 3 waves of data.

UPPS-P Subscale Wave 1 Wave § Wave 7
Negative Urgency .70 78 81
Lack of Perseverance 46 .68 75
Lack of Planning 73 17 77
Sensation Seeking .65 74 77
Positive Urgency .84 .92 .92

Table 2. Correlations between the short and full-length UPPS-P scales in Wave 5.

UPPS-P Subscale Wave S
Negative Urgency .94
Lack of Perseverance .87
Lack of Planning 93
Sensation Seeking 95

Positive Urgency .98




